
The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

No tnrget analytes were detected in the blanks except as noted above in the summary section and as follows. 

ICP metals: 
Chromium was detected(~ DL) in one or more of the blanks (ICB, CCB, MB). The associated 
sample results were non-detects (NDs) or detects> Sx the blank concentrations; no data will be 
qualified as a result. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplkate (LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

Cr+6: 
It should be noted that no LCSD was provided with the SDG. No data will be qualified as a result. 
Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as noted above in the summary section and as follows. 

Total Cyanide and Cr+6: 
It should be noted that an MSD was provided with the SDG. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except as'noted above in the summary section and as follows. 

Total Cyanide and Cr+6: 
It should be noted that an MSD was used to assess laboratory precision. No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria. 

ICP Interference Check Sample (ICS} 

The ICS data met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

lCP metals: 
Sample 143787-004 was diluted IOOx for selenium due to matrix interferences. 

OtberQC 

2 



No equipment blank (EB), trip blank (TB), field blank (FB), or field duplicate pair was submitted on the 
AR/COC(s). 

No other specific issues were identified which affect data quality. 

3 



Analytical Quality AssoCiates, Jnc. 

Date: 

To: 

From: 

Subject: 

6 I 6 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 I 
fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

October 6, 2005 

File 

Kevin Lambert 

Organic Data Review and Validation- SNL 
Site: DSS-NF A 
ARICOC: 608825 
SDG: 143787 and 1437K8 
Laboratory: GEL 
Project/Task: 722302.02.01 

See the attached Data Validation Wol'ksheets tor supporting documentation on the data review and 
validation. Datn are evalllllted using SNUNM SMO AOP 00-03 Rev J. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260NB (VOC), 
EPA8270C (SVOC), EP A8330 (High Explosives). A II compounds were successfully analyzed. 
Problems were identified with the data package that result in the qualification of data. 

l. VOC: 
The MS and MSD recovery for I 0 target analytes were < the lower QC limits but > 10% {see Data 
Validation Worksheets). The a'>Sociated sample results were non-detects (NDs) and wiJI be qualified 
·'uJ, A2." 

Data are acceptable and reported QC measures appear to be adequate. The foJJowing sections discuss the data 
review and validation. 

Holdin~: Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as fo!Jows. 

VOC: 
The continuing calibration verificatjon percent difference (CCV %0) for six target analytes were> 
20% but~ 40% (see Data Validation Worksheets). The associated sample results were NDs and as a 
result based on professio1l81 judgment no data wilJ be qualified. 



SVOC: 
The CCV %0 for 2-nitroaniline(-22%) > 20% but~ 400/o. The associated sample results were NDs 
and as a result based on professional judgment no data will be qualified. 

Blanks 

No target ana)ytes were detected in the blanks. 

Internal Standards OSs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

-- Laboratory Control Sample/Laboratory Control Sample Duplicate (Lf:S/Lf:SDl--- --- · -- -- ---- - ---- --- - ---

The LCSILCSD met QC acceptance criteria except as fo11ows. 

VOC, SVOC, High Explosives (HE): 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS/MSD met QC acceptance criteria except as noted above in the summary section and as follows. 

YOC: 
The MS recovery for 4-methyl-2-pentanone (5 I%) and methy Jene chloride ( 60%) were< the lower 
QC limits (54% and 63%, respectively) but> 10 %. The MSD recovery and MS/MSD RPD met QC 
acceptance criteria. The associated sample results were NDs and as a resuft based on professional 
judgment no data will be qualified. 

Target Compound Identification/Confirmation 

No target compound identification/confirmation analyses were required. 

Detection Limib/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

HE: 
The samples were diluted 2x according to the laboratory procedure for this analysis. 

OtherOC 

No trip blank (TB), equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the 
ARJCOC(s) except as foJJows. 

VOC: 
A TB was submitted on theAR/COC(s). 
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Data Validation Summary 
Site/Project DS5 -/1/,CA Proj~ask 'II: (.:2.:<3.~;2.~.:J.~/ # ofSamples: £ Matrix: 'I 5o,/ / I ldf* .. ,....<.4-:-

AR/COC #: 0??1$.;;.5 Laboratory Sample IDs: I~ 3 r t "f - 00 I . - () () .2. I -00 3 -00 y 
> )) 

LabOratory: r;. c L I lf 3 l 'fJ '5 - o t:) I 

SOON: /i.lr<61- JLIJ'f$$ 
7 . 

,, .. .. . •' .· .. ~;· .. Anllly•is 
., ; .. 

' . . ' . . 

· QC::.:~~~nt ' Of"ianics C.rt:l"'tnorganics 

~ci.de/ 'HPLC. · -~ .. · .. CYAA · RAD Other voc. · SVO<;: PCB. . ctmJ. iCfiAES·. ·-~·· .aig) ... : ~-·· 

1. Holding Timcs/PrescrVation .,/ / 1\ j ./ ./ v' ../ 1\ 
2. Calibrations ../ 

I \ J v f \ J v v 
: 

3. Method Blanks .; .; \ / / ./ ./ .,/ \ 
4. MSIMSD ur J \ J J ,_../ ./ ../ \ 
5. Laboratory Control Samples v' 

; J \ j ../ ./ ../ .......... \ 
'• \ . 

.. 
j \ 6. Replicates ...,/ .; I/' 

_\ / .. 

\ 7. Surrogates .; J 
J . \ 

., 

8. Internal Standards J 
,'·, ,' 

1\ \ . 
. . 

\ 9. TCL Compound / J Identification 
,; .... , .' 

.. \·. .. ... . . 

\ 10. ICP IIltCl'ference Check ' . .. 

/ 
. , 

Sample 
·, :. ' .. 

I \ 11. ICP Serial Dilution 
: .·,· :. ,. • .. .. .. . , ., .. , .. 

. ' . . '\ ',. 

12. Carrier/Chemical Tracer 
., . ·.:' 

\ Recoveries . ' 

t3. OtherQC 1B J \!A \ ~A tJA tJA tJ~ ,J/r 
-, 

-·----

J • Estimated R = Unusable NP .. Not Provided 

U = Not Detected 
UJ = Not Detected, Estimated 

Check.(-/) = Acceptable Other: . 

Shaded Cells = Not Applicable (also "NA") Reviewed By: ~ d ~ Date: /' /p • Jf .5 
' 
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General Chemistry 
Sitc:/Project: ARICOC fl: ~ 0 <; f;;. S' Laboratory Sample IDs: I'/'!. rS1 - ~ o J. - oo Lf 

Laboratory: soo II: 1 ¥.> J~ r J 'I J 1 '6<! ) 
Methods: EP11 <jt)I.:2.A {TCN). cP/1 r/9ttf{Cil ~~) 

~ ~ttOC--~S~t)~/~·~~------------~ t;i, iic; ~7i!J;ni ~ .. 'lh as: 'I I"",]-~ 3 

LCS! LCSD MS I MSD 

./ Jl/lv I/1/J,.,.- !/If 

/ .; l ;VI/ I !/~ I ../ l ./ I ../ N'-4-l A/41 f'o/,4' 

Comments: ' , ,; / .4-.IL. ~ {!) C ((. rt. c.v-- J,.,tz..~ """"'~ / .a.. ... ~._._. ~ ~ ~ ~ :S-x: ~ (6) 
.c.. sx~C~.J ~~~~J(~tJ:s'' . 

ReviewedBy: &A~· Date:/P/P;#s-, > 
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Inorganic Metals 
Site/Project: ARJCOC #: ~~-(~;J.f: Laboratory Sample IDs: / t!Y J<gl-00 3 I -~Cl'i 

;un~;~'" ' 
P/1 lA ( c VAA)/. 

#ofSamples: __ Matrix: _ _5_.7,· I Balch#s: ~~~ ~25'1 I _'ISbi7$'8': '1-6-t"Jf--
-.-;--- --T-··~-- -·--· -~- ~ ~ ~ ------;- .- -.---., •' .. 0 0 

.. c;As: w ~--~...;.....;::.,-__,---r-..-,.;..;.JJ,;,L.....,_-.:.,--....;.~....._mrr;.;...:...;...,..--~~---r:=r::::-"'r-.,.....-:?Y-r-rl 
·~·~ TAL .;. \ 

7429-SlG-5 Al 
·•·,·.· .,~·&l-:--v-l'~JI ·1·7 

7440••U·7 So 

'7 440-'7<1-'l Ct. 
7~J'OITJ:•f ·J ·I 'l :5 ifl;g·;;e1·:x:r:1 ~Hraat;······ 

. . -- . ·- llJf)-5: -~-. . . . . . - •./_ _Nft' .# - .. -~ . - .. ·-. ' 1 ....... 14 01' v 11---. f~ '""'TV '·I.?~·. 
7~8-4Co 
'74-4().5().8 Cu 
7439-l!l-6 p, 
7439.9S-4 Ma 
7439·96-5 Mil 
7 4<4().02.0 Ni 
74-40.()9. 7 K 

.·74<!0-.J~A&..l PIT/:--T.7 ./ ...; v- -J-~_._[ titHLN':If T"" I JIA'"" I Nk'r.\7· I -.1 . F-o/ 
7440-l~S Nt. 
7440-62·2 v 
7440~Zn 

·· .. -r1.1_,;.~t:Pt.: F7,-:-r ~.v ~~7-n~-~? · ../ _ LT::.'CNA~L!JA. J ;z. r 1'1/il I N~ UJI~~r ../ : r:-v . ; .. 
~t;.s:e r~t,. ·l J_ .LJ'~Ll-L7 .. -:1:.:: ~~CL:...::L"" L=:I ;; 1 J.Jii' IJV~T v~-z ,c r:\/'. ·· . .. 
7~a·.AI <I ?_ ~J· .J ...::LJ -T-~.z--=-r_z ~r·v----~~;-1 ·\f:· 17 ··t:IVA!~T v. ·1 17_1. ;z:: 
7440-3~Sb 
74-40.2~ , 

I I I v~ 
7439-97~ at., ~ 7 T -;J. I J if' :j L N'A L f\I'A" 1 'J· I i\IA'\ Nl¥1.../BM' /1;4 I }{If'. I .. 

~ 
Cvlllide CN 

N._1 Sb.deGrowuroRCRAIIMIIaiJ. SoBob •• ~~ ~~~~ m&lq• 1/oi:u(Jlg I g) ~;(aample~ {J)Iaample vol. {m]})J'"IOOO ml/lliler)j/ DjlutillrJFIQIQr •jlgll • , • 

Commenta:@C~ w--. ~ ... /Z-c.'Z.~ ,_ ~/ ......,.c~... ~ ~ >5"K ~C,J,,; ..vc:~~ ,;.,.....;;v~~ 
@.f(j) rAe !YIS p;/l ~g...._,..-= L~j;H. r:.,&<. Q C ~ . 

~:::: ~o/J/~~'J;/!2,ff!/~By: ~ff ~ Date; L~/.?645 
/.i\'T'k~;:;jZP{)~ PJ~ ~.£c~~,- .... 17J'T:P/~/ (;;:/~~~z;..~~~~ / 



High Explosives (SW 846 Method 8330) 
site/Project: ARICOC#: 6~~-g;ls Laboratory Sample IDs: Ji../ 3 t-'it- -oo:z. -oo'/ 
Laboratory: SDG #: I '13 f-~ 1. I'-/ 3 t~<i 

Ef>Ag330 /if_EJ 
les: ;z Matrix: r." ,· L Batchl#s: !i~-$9/9 L'l 5"5"9LJ 

I ... 
· .. ··.~··· ~ .. ::' .. · ... · ' , ' ' I 

:~· .,··';&t·. <:=::·: ' . •,. . ' '·J:. ·.:.~ ···' . :.·:=;:· ·=··· 'Ai!W . 
. CM:I¥ \: ~·~} ·.Lea·~ ·~; ,•, ·.··• '.~ ' .... ,: 

·.·' . ; ·M•o ·~· ·.)'~ .. · 
,. ,', ' . . ~. ' ' . . .99 20% u ' :-.· 20% 20% u u • ,1' ;• .. 

2691-41-0 HMX ~ ./. ,./ ./ ../ .j v ./_ ./ .; 1\ 
121-82-4 RDX J 1\ \ 
99-35-4 1 3 5-Trini1robenze:De ./ \ \ 
99-65-0 1 3-<Ji.nitrobellzene I _l \ 
98-95-3 Nitrobenzene .; \ 
479-45-8 Tetryl I II \ \ i 

118-96.7 2 4,6-trinitrotoluene I \ \ 
35572-78-2 2-amino-4 6-dinitroto1uene " \ -"" 
19406-51-0 4..amino-2 6-dinitroto1uene I \ \ 
121-14-2 2 ~trotolue:oe J \ 
606-20-2 2 6-dinitrotoluene 1./ \ 
88-72-2 2-nitrotoluene II \ 
99-99-0 4-nitrotoluene .; I _\, .\ 
99-08-1 3-nitrotoluene .; \ I I II '-II ,v \ ,II \I/ d \ 

I +i-.-:!-" MJ ~~ II J \ \ 
\ \. 
_'1 \ 

\ \ '--- -

_· ... e~:m.r4.' ~-~%~ci]T!~~rtr-:~:.1 :~,:-·~~; ·l·SMC~RECr~aMcJ«. 
Commeotl: 

}'Y_(-t;f ~ 

Coafirmatioa I ~il :;g~~l:;J-~t~-;1 
SoiU-tcM~q-a.venloa: ~ ~ 0 ~ mal ka•)l8/ g:[()l8i &) x(a.mplomau {g} /u.mplovol {ml})ll(lOOOml/llil«)]ii>ili.IU«lF~a )1.8/l Reviewed By: A Date: /P yi!Fy ~ 

7 • 
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Semlvolatile Organics (SW 846 Method 8270) 
Site/Project: AR/COC II: /Jtlff;J. 5' Laboratory Sample IDs: I '13 r8'f -t:J 0 3 -oo=t 
Laboratory: SOOII: /~3r"$':f, J'Bt'5¥' 

7 

Methods: e P /?- -g.;J. 7-~ c ( 5 v" c.) ' 

Page I of3 

# of Samples: ;).. Matrix: ~:So,.' I Batch #s: '-1>6 foo M6 £frY_ 

IS~~I·.CAS* ·· NAM15 Tl 'I' '. t'fl;·.~ r--L....;..::· 
t.!~hod 1 .. -1- .. ., Lq$ 1 . ·. J ·· ·1 Mfi I· -~lei~ l·~uiP. t· F .. ld 
Bh•llk•. • u:~ t.~ ·~1> J ~s l~~, fU»o · =t · .~n~ [·Qhm)l.• .. 

ZO"Ao ·1 · · · '·i . ' 
1 I A ll 08-9,·2 !Pilcnol j.l 10.80 J!A I I I J I J 7 I ;; v T 1 _;_ 
1 1 BN 1111-44-4 lbii(2-Chlao«hyy)olh« l.lro.7o ,/ I -.; \ 
I I A 19'-51-8 IZ.Chl«opbeaoo I./ !0.10 \/ I ./ I\ \ 
I I BN IS41·73·1 IJ.3·Dichloroberrlen I J 10.60 .. ./ I v' _\ \ 

\ . .. .·., '',\'·[-,_-· ·'l: ---!'·--,--.,--., ' 
' ' f·T BNlJ~ ··ji'.to~_ ---- ·-}·j··.·to-'th . ' .·' .. · -'··. ' .. · .·_,. 

v' ., '.;. 
1 1 BN 19'-.so.t u.:z.~ 1/ fo.40 JIJ \ \ 
1 I A 19'-48·7 IC)oQ'eiiO( IJ \0.70 .fl./ \ \ 

-t ---- K" 1 I BN 1108~1 )bia(2-dll0f0isopropyt)ethcr IJ 10.01 

l I A I Nl:Z lm.JKmOb IJ \0.60 

./ I ./ 

../ I 7 
1 I BN 1621-64-7 IN·N~lam:ine I I IO.SO ./lv \ \ 

\ \ ' 

' ' ', .· . 

1~ li TJTTJTT 

I I BN J~';~'72-l '(H~~-- - - 1 J !o.lo 

2 I BN )78·.59·1 !bopborono IJ 10.40 

2 I A 188-75·' 12-Nitrophcmol l_,lJO.lO 

2 I A llOS-67·9 12,4-Dimcthylpbcool [.Z 10.20 

t;;OTB'N,!~.ij'.:jC:lNitz~ .- n :-~qrn.;20 I· .. t. ~ ·.- .· . __ , __ : __ , __ . _._ ~-:JV. ' ... ./ 
../ -./ 

7 
7 
7 

'./ 

..1 

../ 
7 

lllllll l . jj 2 I BN 1111·91·1 lbiJ(:Z-cbloroelhoxy)IM!hane I J 10.30 

2 I A ll::Z0-83·2 12,4-Diohlaophellol I J 10.20 

v' -,f 
./ 
v' 

\ cl 
\ \ 

z 1 BN ll::Z0-82·1 ll.:Z.+Tri~ j.(lo.:zo 

2 I BN 191-20-3 INapbtb•'- I J )Q.70 

./ 
7 

J 
. ./ 

\ _\ 
\ \ 

2 I BN 1106-47-8 14-Q!Of'OIIIiline I J, 10.01 

2 I BN 117-68-3 IHeXIIlhlcrobutadiS~e I J 10.01 

./ 
7 

. ./ 

./ 
2 I A 159-'0-7 \4-Cbloro-3-mclhylphenol I{ 10.2 0 J -:; \ 

\ 
\ 

2 I BN 191·'7-6 I2·Methylupbtbaleoe j J.I0.40 

3 I BN 177-47-4 IHcXacblorocyclopcnUidiCN ljto.o I 
./ 
7 __.. 

./ 

J 
\ \ 

'Ill \ '1./ 

3 I A 188-06-2 I:Z,4,6•Tricbioropbeool lJ 10.20 

3 I A 19!1-95-4 12.4.5-Triablcxopbeool I J 10.20 v; I , I ~ 

..; 

' 7 
Comments: Note.: SIIIQocl rows ore RCRA ~ 

Reviewed By: ~d Y~ nate: /dfo~@s 
) 7 
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Semivolatile Organics Page2 of3 

Site/Project ARICOC il: /,p()-61>.).5 ~a~#s: --------------------------------~-----------
Laboratory: soo II: I 'I J f'Sf- j tf} 7-8 ~ 1 of Samples: Matrix: 

. · .··~ 

.1sNAl· CAJ fl>. . . . NA~e Jt · ·.1 I· . · ., . ·. 
. . 0 ·~· C~llb. ~ . 1 I I I' j l.filet~.,E ~·I F!Mt . .~~-~~·1·· .. : . ·~ • ."" ·lli!. = LC$ LCOIJ ~ MS M$1! ·~ = ~j-

. ', >.OS ~~~ 20% · '· · · · · 

.... ---;--;- t ..... 

BN 191·"-·7 ll-Cal~ f71o.so 

~ I BN IU· 74-4 (2-Nitroll:dliDc r.; ram 
13 I BN 1131·11·3 I Oimdbylpbihalafe .; 10.01 

13 BN llOB-96-8 I~ I./ IO.~ 
13 BN /6C'6-20.2 /2,6-~- I710.l() 

p BN 199-09·2 13-N'droaail.iac J )0.01 

p as 183·32·9 1..._....._ .J !0.90 

p A 1'1·28·' 1~4-DUIIII'q:b:llol j 10.01 

,3 I A ll()().(ll·7 14-N~ Fl1o.o1 

3 I BN 1132-64-9 IDibenJJoNru J 10.80 

:fl-·iiN.H2l•l4-:rt;~. Rl9:20 
3 I BN 114-66-:Z IDicltby1pbda!a1e fJ 10.01 

~~~'BN--fo0,:-7:1~~~ fJ 10.40 

3 I BN 186-73·7 IPl-- I J 10.90 

3 I BN llOG-0\-6 14-N~ \J 10.01 

4 I A 1.534-.52·1 14,6-Dinillo-2-cnct.llylpbeaol R' )0.01 

,4 l BN 1122·39-4 IDipPea.y11mirlt \.I IO.o 1 

4 l BN 1101-:5$-3 14-~ f.T10.10 

~:t7Jt.::(~. •' ..• ~]~::·. 
~ 18N IB~l-8 ~~ 1710.70 
• IBN )120.12-71~ I.II0.70 

4 I BN 116-74-8 !Catbazole fJ' 10.01 

4 I BN 114-74-2 IIX~ I./ 10.01 

4 I BN 1206-44-0 lf'lllonllltbeoe fJ, 10.60 
~ I BN \119.00.0 \~ -~···~ ~,J; \0.60 

.5 I BN 11'-68-7 I~ IJ 10.01 

' I BN 191·94-l \3,3'·~ fJ \0.01 

.5 I BN 156-.55·3 \Bear.o(a~ f7 10.110 

Coaunents: 

J\IA I 7 I '-" I l 

"' ./ 
riA 

~ 

./ 
rJA 

' ~. 
t1A 

--w 

717 l:i;t 
J I /T-7 
./ I ./ 
vTf7 
./I~ 
.. ,/ ...; 
.; ~ ../ 
../lv' 
..I 17 
,;--:-,·[.7 
../ ~-~ 

717 
./ r.J 
71:.7 
'71.; 
/I :I 
..; 17 
~· 
/F7 
./ wl' 

7 7 
7 7 
./ ./ 
7 7 
./ I .; 
II\/ 
I I J 
:; I ;; 

It 
\JJ 

7 7 .; ./1.1 11 
1\ I I \ 1\ 
1\ \ 
\ \ 
~\ _i 
l _\ 
l -~ 
l \ 
\ 
j_ L\ 
1 ... J· 
I __ \ 
\ \ 

\ 
\ 
\ 

l\ \ 
l \ \ 

·:r [\ . 
t \ 
\ ~ 
1 \ 

_\ \ 
J \ 
I _'l 
I 1 
t ., 

' 
-"JT \ .JJ ,-, 
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SemlvoJatlle Organics 
Site/Project AR/COC fl: (., ~~"5;)..~ Batch Ns: -------------------------------------

Page 3 of3 

&.AIVU'UI4\oU 1• 
.... __ "• 

_l._ ""-'"' . "" ' v 

.. . . ' . ··:· ·· .. ... ·(:: .".,· ... :·'", : '·.· .. ·· .. ·~c.~~ ·,c~v ·;.•. •. ' . 
.·C~b·.· .•· 

. ,. 

.·~w :IS: BNA .CAS I. ~Me · rcc;; Mln.· ... ·. ·. ·· .. • .. %0 
·,·· :. .·.-RF., . . . . ... · ~· '· .. . . ... 

' ;· ·.·. <20%1 >,0, 20% .. 
0,99 .. 

' BN lla..<>I-9 Cbyamc ../ 0.70 I'JP. ./ ./ J 
' BN 117-81·7 bii(2·Etbylhc"YI~ ./ O.Dl .j ./ 
6 BN 117-84-0 Di-o«ty1pbblaiae ./ 0.01 ./ ../ 

BN 20.5·99·2 Beazo(b )fluanutiJcae J 0.70 ./ .; 

6 BN 207.()8-9 Bemo(k~ J 0.70 ./ I 
~ BN .50·32·8 Benzo(a)pynoo ./ o:ro ./ / 
6 BN 193-39-.5 lndcno( l,2,3..od)pyrcoo ../ 0.~ ./ ./ 
6 BN .5~70-3 Dibeoz( a,h)antllrac:a» ./ 0.40 ./ ./ 
6 BN 191-24-2 Bcmo(g.h,i)perytcoe ./ o.so ~ ./ ./ ,v 

:$MC1 sMctJs~qs 

SMC I:N~ (BN) SMC 2:2-Fluorobipbenyi(BN) SMC3:Terpbeayl-dl4(BN) 

rrw~'""· lVJ,aU.I.JI. • 

.· .... ... .. . . . ' . . . • .. 
·'., . . 

·f~~. ~· ' ' : .F'-ki. .~tthod LCS LC$P MS ~ 
M$. Oup.· t;qL!Ip;: 

·8 .. ~ .fiPI) RPO .:en..n~ :~,·~~ .. · .. . .. 
·RPD . .. . . 

' ' ',• : ~· ' 

,U, 
./ .; ~ ..;' ../ ./ ~ 

\ \ 
\ \ 
\ \ 
\ 

"" \ \ 
\ 

1\ \ 
\If I I \ ,r; JL _\j 

\ \ 
\ \ 
_1 \ 

\ 

Comments: @ 1/...e C. c v' 7• 0 ....fr-, ;2.- ,v a:;;.,. ·C...; ~ 
'? AO ~!:. 1./ t?) ~ ~ NOs_,; I'Ve ,L..;:li... 

~A~ 

SMC 4: Pbeaol-d$ (A) SMC .5: 2-Fiuoropbm<:>l (A) SMC 6: 2,4,6-Tribromclphonol (A) 
SMC 7~ 2·:Z..(;bloropbmot-d4 (A) SMC 8: 1,2-Dicbl~{BN) 

lntemal Standard Outlien 

... m~· 
_}_ 

Wl L§/[____j__L_j~. LL ,.,, ...... I \....../V. 

IS I: 1,4-Di~ (BN) IS :Z: Nepb1bal~ (BN) 
IS 4: l'benalbreslo-dtO (BN) ISS: Cbryteoc-dll (BN) 

ISJ:~lO(BN) 
IS 6: Pery'-"<11 :Z (BN) 

B-22 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project:--------- mcoc #: tP Off:). 5" II of Samples: ;2- Matrix: _ _..5,~1!1:::...-," _/ ______ _ 

Labonrtory: SDG f#: I f/ s n f j I(~ ~~- LaboratOf)' Sample IDs: ( '-1 3 n T - () () I . - () () .:;_ 

Methods: £{>,11- '$.::U.~.A- { Vo c) r _ _ y, 1M, _ ,-Batch #s: _tt5_'(..21f" i "/5"7.:21 3 ' 

ISJ q.Qt. ·N~ .t .... ,Mto;}· · .· ·· c;:-. = '~i~·LCto4··· ~y~.~~.~.i~:l··f:: ... l=ct}:a"[;!. c.· .. ~ . ·. '·If· ,: ... ~. . . . ~Q.. . :· ... ~¥. J!UI!O .. ;.·, ·;. . . 
l .~ ·... . >.0, ~I 200A. .. ·. . . . ·. . ., . . '. '. . . . . . . ., 

1 171-'~ 11.1.1-cril:bl~ f/10.10 

& 1:~, .. lEE:~- , JZC 
1 17'-34-3 ltJ~ J.l' ro. 10 
1 1"·33-4 {710.20 
l-f~~· .. ,. . 7,)~10 •. 

·~ 0 1~~~;2 , .1:~-~c]V!@J 

~··•·li:t·.····,~~~J~ 
1 167-64-1 f.--ctctslllk) 1./10.01 
t· .. l114f~zc:: .j~·· · .. : ... :~-:_::··· .. -~f/lO.SO 
1 17'-27-4 lbromodidll~. 1'710.20 

13.· t7~1s.;l·. r~.::·.~ :.::~:..:::--[ll:o::ro 
1 174-83-9 ~~ r7to.to 
t· 17'4$4 .. ~~~:·-: - -~.TVlMP · 
1 1~23-S lmi~oat~aide [7(0.10 
2 1108-90-7 ldll.rv"-- r.tto.sa 
1 t13<oC)().J., T~~- ~--~-:_]~lo;or 
1 167-66-3 ldllorolenn f\110.20 Fr4-87.J . 1cbl~- 1510.10 
1 10061-Q 1-.S oia-1.3ooelidi1Dr()llnlllelle 0.2() 

~ .n=-~,-1~ ... JG1~:;~ 

~ 1108-88-3 ltoh!n(IOxbUt) t:710.40 
10061-ol-' trlnl-1,3-did!loroprQpe:De~ 0.10 

1 179-01-6 ~~ l..l\0.30 
1 l7~H-:--: {~.'...~ ~:~:--.T.IJO.lO 

I!_ I133Q.:20-7 IJtYieael(totat) 1.11030 
108-0:S-4 (Viuy1 ~ - 1.1 

Comments: 

~-v I \1 T-~-~~ 1./ ~ I I ....-:I_./ I./ 

. 6 I t --l-2v-~ l, 
J I :/ I r I I I I I \ I ~ 1-V'-T7 
7F~r~~ T~fF' J.·.+ 1/ ·• .. 7~.ot::> l 
-:s-1 s ~r~-r-l-TT1 \ m"J,~5', 
:$~.1 0 , .. U?J 'li.l. 'lJ.ll- .· 5f~ 

\£ -r, 3 rv -r~'* ·l . ' . . ....... '""'.::t? . . . 
\/ I v I v I -.:u. 

N-:.4~.r· ;r·-r ;;r· t ~T--:r-

7 1 7 
' --:-;7 l . .;? 

vlv 
./. '"T-7. 
-y-r7 
,/ l -./ 
I .1·.·\J 
./ I .J ./ I v' v. ..J 

r--- 1 7 -r ..... , r. v:,-::; ./ I ...~ ! ...~ VA 3 3. _)_!_:> 
01 I J 
.J .. ·I· J 
;; . I ;; 

[/ J I .I 
\1 
-~2- ~'-17 

N«n: Shaded row~ are RCRA OOIIIpOIIIIds. 

T 
.\ 
T 
1 

·rr 
\ 

.··~-~~ . . L . . · . ' 
~./ 

, .. 
:/ 

o.J 

~{UJ5'r 
r·r ..r · 

IJifiJlli 
\.~ ... I·-~ L."'7 
\~lt 

1£1~-{tf 
!t> lr.2 

n-.t.l .. 
\1 ·~J.V 
_fl7g_L~.ff 

tr.:. ( ~}1/ {J 

II 
·. -4\'"< ·1·•·. 

' t 
-t .· .. I':'""''.:::I 

:=:I 
~

~ 
\ 

•... ·-w. 
,\ 
·y.· 

' I 
,,··""';'···~·-y 

\ 

~ 
. _L. 

· ~;1 .. 1···~ 

~ 

. ..... 

~ 
_l 

\ 
_\ 

\ 

'""~'·"'"· 

[/ 

' 

Reviewed By: L, A~ Date: /oft~)S" 
7 
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Volatile Organics Page 2 of2 

Site/Pro~t: AR/COC #: b0$"0:2 5 ~~h#~ ---------------------------------------------
Laboratory: SDG #: l'/31 H, !i.f3lfig-

' 1# of Samples: Matrix: ----------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

'··---. 
. ~mp~ :SM~1· . . I·. ·sMc.,z 

~ 
~ 
~ 

met"" 
~ 

"" 

.$MC3 . 

""' ~ 

· ts~.-: .... .; . ·• 
'. ~~ ,•, 

~ 
~ 

~ 
' · SMC 1: Bromofluornbenzene IS 1: Fluorobenzene · Comments: 

SMC 2: Dibromofluoromethane IS 2: Chlorobeozene-dS 
SMC 3: Toluene-d8 IS 3: 1,4·Dichlorobenzene-d4 

W Tf..e C C. 117" D *"'" ~ "t--J-~ ..-..:.-....
"?~o ~~ '/0_,.: ~ ~ ('../0!>/' 
/V<?~~~~ 

@ TA.-.. JY15 ~ .. /l * ~-~M~ ;;7;;s/Ar-so 
~ t:7L< ~ 6Lc...~ ~ A/o . . 
!2 p /) ~ &. c. .c.-,;.~ .,...; /. ~ :.c. .. jJ~ :s,... 
/v'('/~ ~~r4 .. ~--

B-19 

'J$.1.. 
:RT. 

~ 

tS2 ........ 

t1(bt~ 
/" ~ -~-
~' 

1$2 
RT' 

~ 

. .t$'3>-. ···l· ·::1$·3' 
··• '.a.-&.: ·J Ri · 

~' 
~ 

"--, 
.~ 

~ ~~ M5 .f M-)[J fi,/2 /o ~ 
~~Lt:/&~ 
Qc~/-~~ 
ND~ c..-.J~~~ 

''U J: ~~" 
/ 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

S:iteiProject: .AlUCOC#: 6t?iP~ #ofSamplcs: I Matrix: 7.-·1 ~ 
Laboratory: SIXH: /'{J'f$1-. /'fJf-<65{ ~SampleiDs: /C/31-~<i-OO/ 
Methods: EPA$;l6013(Voc_) 

7 
_UY'l Batch#s: 'IS9.,;l() 7 

JSI cA8• Name 
t·· .. ·. .., •. =·:~: v· . ·-.. -~·· ,:·. ···r.:· ·.·-.~~-·--·.·r·~r··-~:~- ·liV:~~- -... . iclMin.t;~ ..• ' ... ·R' .: .... :%D: '"*bod .•.. ·1.0$ .. ·.· .LC. $.fl·.··to.C.S.< Mt. MS~; -,..~.: :~· . Eq,.ip. _I Tflp· . 
L .. ~F .. ·. . <l0%t BUta . · .. · . ~I) •. : .·. · · ..... RPD. -· ~let f 8tanb 

' . . >.05 0.99 200..- . . . . ' . . . "'""·". . 

1 171-5$-6 11.1.1~ 1/lo.to 117/a ·r-r , .. v----l v .; 

'2·~~L' u~ · · ;iiJ() ·. . · ·= : :,;:: 2 l79-34-!1 11.1.2,2~~ ~~~0.30 l f 1 ~ l s. 1-¥ 
1 17.5-34-3 11.1~ -- -- 1710.10 I I I y-- I 7 

! 1;~~1 J~s= · · ~~-KLJ ·-~ i 5- -.1 5 .. 
~.·1~®~:-··f~ ...•. _l:'fotll·· .. l -[ .. ~.l-$. 

I 
l 
I · 1:q~~~rr·~r T·-;~--r$· ].· , .. 
i 'fiS..tW~ ')~~. I OIJQ';Il) 1 . J==t •./' .I ·V· ..-. · ·· 
I 156-23-S lall'llciuteb~~ [.71o.lo I I I ../ I ../ 

~--!~=~·-·-~ 151~~11 I$ .. £~-
I 167-66-3 lcWororora [71 o:lo I I I v' -- I v 

! ~~~i~~-,1~~-]31~:;~ I I I 3 I G 
i-l~ut~.~~-l&I~:~~J ._ t: L-.3- J}/ 
1 175-09-2 lftiih-YI- chloride (IOxblk) I J)O.OI I 0/ I '7 ~ 

~ -Uri~;J .. I~ EJ~:;gl'f~.r-~ 
!i-

1
Ios:88-3 ~to!UeOe<toibiK~ ... 

1
.l

1
o.40 t -1 :± v 

210061.{)2.6trm~-1.3-dicb!O<OilluOencJ 0.10 J 
1 ~~~"' ~ j~0.30-i=t- T-~ 
1 7.SOOI·L · cllbtde' :::):to<= '. J 
2 ll330-2o.7 l~tota!} I :JJo:Jo 1 -,- r u\1 

IOS-0~-4 lviayl..:ct~ite __ 1""1 _ I .. 1/..:=t _ 7 

7 
../ 

-;; 

" "?. 
J 

-_7 

·r-; 
v 
--r;f 

..... ·. 

' Commeuts: Nt*t: Sbadcdl'OW' _ye RCRA~ 
().C ~ ~ ~~ ~..&. ~ _..u..... :>A/t.. 5DG 

II 

7 

'' Tf 
rT 

,Ft .. 
·· ...••. T. :"T . 

+= +I". 
·~· 

\1. 

~ 

~ -t 
J 
j 

I' 

../ v v 

:'h·' 

l£1/illl 
;;-- •. ~ .. -'.I'' 

:·· ·.' 

1/~Jtfo] 

\F·· 
I 

v 

t! 
\ 

. J= . . :=I: 

~ 
. H·· 

--

·~ 
~ 
."\ 

\ 

1 

-

1\ 

-\ 
_l 

·--~ 
~ 
--\ 

\ 
\ 

Revi.ewedBy: ~~ ~ Date: /tJ~c, /e£ 
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Volatile Organics Page 2 of2 

Site/Project ARJCOCI#: 60'?'3;;.? Batch#s: -------------------

Laboratory: 800#: 1'-/Jf-~t /'13 7-$<6 #ofSamples: Matrix:----------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
.. 

. . . "• ' . ·•. 1$:1 t$·1 S•mpte. ·.$MC.1 . s,ci · .SMC·3. · 
' . . ' . . . . ,.. RT . 

~ ~ 
~ ~ 

"' ~ ~ 
j/J(ef ~ {ffe_-r 

( ... ~~~ C~~ 

""' '\_ 
~ 

""' SMC 1: Bromafluorobenzelle IS 1: Fluorobenzene Comments: 
SMC 2: Dibromofluoromcthane IS 2: Chlo~ 
SMC 3: Toluene-dB IS 3: 1,4-Dichlorobenzene-d4 

(i} TL<.. CC. V'-7~1) ~ ~ ~~D_s. 
?...2.()b.-:f'_yo/ ~ / 
tl/() cJ..._;:t;.. ~ .k< / ~ ~ I 

a~;L JY/5?.,12 ~~ ~~ ~ 
l7' > ~~ ;:Qc~---~ ~.A./Ds/· 

f.)o ~ ,_.;L/ ~ ~ 

B-19 

IS2 · .·. . IS:~ . ··. ::1$.3 .· 
etja .. . RT:. · · 

-·:·. · .. · ·. . , •ru. 

~ 
-~ 

" 
~ 

......... 

~ 
~ 

... 

1$3 
RT: •·· 

~. 

I 

I 
I 



Contract Verification Review (CVR) 

Project Leader LANGKOPF ------------------- Project Name DSS-NFA ------------------------ Case No. 7223 02.02.01 

AR/COC No. 608825 ------------------- Analytical Lab GEL 
------------~--------------

SDG No. 143787 -------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

aJ --- -- ----- --d Chain ofCustodv Record and Loll-In lnfc 

Line Complete? Resolved? 
No. Item Yes No lfno, explain Yes No 

l.l All items on COC complete - data entry clerk initialed and dated X 

1.2 Container type(s) correct for analyses requested X 

l.3 Sample volume adequate for # and tYPes of analyses requested X I 

1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 

correct 

1.7 Date samples received X 

1.8 Condition upon receipt information provided X 

-·- ...... _,. ··--· _____ .,__ -... -y-·· 
Line ComCilete? Resolved? 
No. Item Yes No Ifno, explain Yes No · 

2.1 Data reviewed, sii{Dature X 

2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate). X 

2.4 Matrix spike/matrix spike duplicate data provided (lf requested)· X ! 
2.5 Detection limit1. provided; PQL and MDL (or IDL), MDA and Lc X 

2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in appropriate units and using correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if N/A 

apJ!}icable) reported 
2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 

2.13 Contractual Qualifiers provided X 

2.14 All requested result and TIC (if requested) data provided X SVOC RESULTS FOR SA.i\<IPLE #070 133-002 NOT X l REPORTED ! 



ARCOC 608825 
Contract Verification Review (Continued) 

- ~. - ---

Item Yes No If no, Sample JD No./Fraction(s) and Analysis 

I 3 .I Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mglliter or mg!Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

I 3.3 Accuracy X 
I a) LaboratoiY control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X SEVERAL VOC ANAL YTES FAILED RECOVERY LIMITS FOR 
MSIMSD 
BARIUM FAJLED RECOVERY LIMITS FOR MS/MSD 

3 .4 Precision X RPD FOR BARIUM AND LEAD OUTSIDE ACCEPTANCE 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples LIMITS I 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X CHROMIUM DETECTED IN METALS BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method blank X I 

above the MDL for organic or above the PQL for inorganic; "U"· analyte undetected (results I 
are below the MDL, IDL, or MDA (radiochemical)); "H"·analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second col\lii\I\ confirmation data provided for methods 8330 (high explosives) and 8082 X 

(pesticides!PCBs) 
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ARCOC 608825 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
~ 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



ARCOC 608825 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

070133-002 8270 RESULTS NOT REPORTED 
-- -···-·- -----1.--- ------- --·-· -·· --··-- ~ --- -· -·- - -

Were deficiencies unresolved? @; No 

Based on the review, this data package is complete. Yes Q 
If no, provide: nonconformance report or correction request number I 0646 and date correction request was submitted:· 9-28-05 

Reviewed by: l 0 . \?oJ:.wL., ,.~~>;UN Date: 9-28-05 Closed by: l 0 '.Po.(: ILv ..... cli..Date: '1-~ 8-C:S 



CONTRACT LABORATORY 
ltller11al Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of_}_ 

Balch No. SMOUse -I· AR/COC 608825 
De pl. No./Mai\ Slc•p: 6146/1089 .P.t0 .,,1., J 1.1. :.{Dale Samples Shipped: ..;·· ·-.?.. t! -c-s· ·- ProjecVTask No.:_7223.0?~~ •·1·:-:·c"7- [0 Waste Characterization 
ProjocL'Task Maca;;"' n.. · · )'' ,. CarrierNJaybill No. ~- 3 '7' !{ e; SMO Authorization: .. --~.,r-5 'fZ2 ,If) 2. &L -Send preliminary/copy report to: 

Project Name·. OS3·Soil Samples Lfj/_E A Lab Contact: Edie Kent(803}556-8.171 Contract #:_PO 21671---------J-,...,.--------------~ 
RecordCenterCode Lab Destination: GEL ~-~·· /;·~ 1 l t.: C <.",J•l.l:·c·)~ [k!ReleasedbyCOCNo.: _______ -1 
Log boo~ Ref. No.. SMO Co:otaci/Phone: Pam Puissant(505)844-3185 B'valldatlon Required 

~~~~~~~------------~ 
Servfce Order No. ,_/'_~ ~u:· :J... ';? -~)~ Send Report to SMO: lorraine Herrera/505·844·3199 Bill To: Sandia National Labs (AccOOJnts Payablei 

Location Tec:1 Area 
1

, 
1 

Po Box 5800 MS 0154 

Building ··- -IR~n--r. Reference LOV(avaifable at SMO} ;...., 3 7 E7 Albuquerque, NM 87185·0154 

·---r- ER Sample 10 or ER Site DaterTime(hr) Sample Container Preserv· Collection Sample Parameter & Method Lab Sample 
Sample No.-F·orl' Jn Sample Location Detail Depth (ft) No. Collected Matrix Type Volume ative Method Type Requested lD 

'• 070132·0~:~· 99601154-SP4-BH1·( 7)-S 7 1'1~1~·05/a'J?,C:, S SL 125ml 4c G SA VOC(8260) ()(!)/ 

7 
II' ' l~vvv,nex.cnromlum,~~..-t<A 1 

, 070132-0f 2 99601154-SP4-BH1·( 7 )·S 0 'f '-f 0 S AG 500ml 4c G SA rr.etals,HE.Total Cyantde t:Jt) _3, 
--~~~~-~--r-···~~----~~~--,_~~_,------~T---~~~7---_,----+-----~----_, ____ _, ______ r---~~--~--------_,r-~~~ 

~ 070133-C•i' 99601154-SP4-BH2-(/;(!)-S /.2.. Dq5,"'~ S SL 125m/ 4c G SA VOC(8260l t:Jt/..2. 
- l~vvv,nex.cnromtum.~~..-~1-\ 

070133-00:!__ 9000/154-SP4-BH2·(/.;()·S ).,'?. 0 q 'Slf_ S AG 500ml 4c G SA metals,HE,Total Cyanide 0 ()'! 

, 070134-00i _ 99€.01154·SP4-BHTB·(-·)·S \ o95~ L G 3x40ml HCL G TB VOC (8260) j_'-/J 'f'8~ - Of?/ 

RMMA _l JYes L::..No Ref. No. Sample Tracking . pmo}Jse Speclallnstructions/QC Requirements Abnormal 

Sample Disposal []Return to Client [.1j Disposal by lab Date Entered(mm/dd/yy)Q,~/'JJC S'- EDD I2J Yes 0 No Conditions on 

Turnaround Time L J 7 Day [ 15 Day [.t] 30 Day Entered by: if./L 1 ' Level c Package 0 Yes 0 No Receipt 

Return Sampler. E' : - 1 J Negollated TAT QC inits. L\:J E=> •send report to: 
~------------r---------=~r-~--.-----------~~--~~~----1 

Name Signature lnit Company/Organization/Phone/Cellular Mike Sanders 

Sample J Lue /I u . ....::: -~ JDL Weston/6146/505-284-3309 505-284-2478/MS 1089 Lab Use 
Team -w-e;~ /; ~ 'AAiitGJR/IiH615135i!84 s2a2 Dept 6146 

Members G Quintana ~~h...-- lh'~ Shaw/61461505-284-3309 

!J{L., ... ch. 17~---........ IZ£. , v~'?l-on.hl<it.l5tt<;.·2..'ir>- ?o'!o 
·· •· / •pfease list as separate report. 

1.Relinquished b~·. - : ./~~_:;.<·~~-- Org. C.t i/ L DateS· ~..:2- ,,,Time () ~ ~- ~ 4.Relinquished by Org. Dale Time 
1. Received by ~· '-L' ........ ,.,.a;r ._A'--t..- Org.(."l 't"t'- Oale4'· :2.2~ -~ ~./ 4. Received by Org. Date Time 
2.Relinquished !Ji~ --;:; -~ .-.-.: · •· Org: / "f c Date.;• 2..? C"~$"1'1me I .=" . ..J'c·· 5.Refinquished by Org. Dale Time 
2. Received by •. Org. Date Time 5. Received by Org. Date Time 
3,Relinquished b) Org. Dale Time 6.Relinquished by Org. Date Time 

3. Received by •. Org. Date Time 6. Received by Org. Dale Time 



Sandia National Laboratories 

Justification for Class III Permit Modification 

March 2006 

SWMU 161 
Operable Unit 1295 

Building 6636 Septic System (Technical 
Area III) 

NFA Submitted July 1996 

RSI Response Submitted November 1998 

RSI Response Submitted June 2005 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy's 
National Nuclear Security Administration under contract DE-AC04-94AL85000. • 



~ 
Sandia 
National 
laboratories 

This work supported by the 
United States Department of Energy 

under contract DE·AC04·94185000 . 

Drain and septic system site histories for the ten sites are as fol lows: 

Year Year Dra in Year(s) 
Bldg a nd or Septic Septic Tank 

Site System System Effluent 
Number Site Name Location Built Abandoned Sampled 

1995 (di stal 

49 Bldg 9820 Drains 
Lurance 

1958 
end of No septic tank 

Canyon drainpipe at this site 
sealed) 

Bldg 9926 
Explosive 

Coyote 
101 Contaminated 1960 1991 1992, 1994 

Sumps and 
Test Field 

Drains 

11 6 
Bldg 9990 Septic Coyote 

1971 Early 1990s 
1992, 1994, 

System Test Field 1995 

138 
Bldg 6630 Septic 

TA-111 1959 1991 1994, 1995 
System 

140 
Bldg 9965 Septic Thunder 

1965 1991 1992, 1994 
System Range 

1959 
(south 

Be fo re 1994 
system); 

(south 
1992, 1994, 

Bldg 9925 Septic Coyote 
1965/1966 

system); 
1995 (west 

147 
Systems Test Field 

(west 
1991 (west 

system); 1992, 
system); 

and nonh 
1995 (nonh 

1980 
system) 

system) 
(nonh 

system) 

Bldg 9930 Septic Coyote 
1992, 

149 
System Test Field 

1961 1993 1994 

1974 
(Bldg. 

!50 
Bldg 9939/9939A Coyote 9939); 

1993 1992, 1994 
Septic System Test Field 1982 

(Bldg. 
9939A) 

1991 

154 
Bldg 9960 Septic Coyote 

1965 
(seepage 

1992, 1994 
Systems Test Field pits); 1993 

(septic tank) 

16 1 
Bldg 6636 Septic 

TA-111 1971 1993 1992, 1994 System 

Depth to Groundwater 
Depth to the regional aquifer at the ten sites is as follows: 

Site 
Number Site Name L ocation 

49 Bldg 9820 Drains 
Lurance 
Canyon 

101 
Bldg 9926 Explosive Contaminated Sumps and Coyote 
Drains Test Field 

116 Bldg 9990 Septic System 
Coyote 

Test Field 
138 Bldg 6630 Septic System TA-111 

140 Bldg 9965 Septic System 
Thunder 
Range 

147 Bldg 9925 Septic Systems 
Coyote 

Test Field 

149 Bldg 9930 Septic System 
Coyote 

Test Field 

150 Bldg 9939/9939A Septic System 
Coyole 

Test Field 

154 Bldg 9960 Septic Systems 
Coyote 

Test Field 
161 Bldg 6636 Septic System TA-111 

Drain and Septic Systems (DSS) Solid Waste Management Units 
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161 

(Poster 1 of 3) 

The years that site-specific characterization activities were conducted , and soil sampling depths at 
each of these ten sites are as fol lows: 

Year(s) Sept ic 
Tank and 

Seepage Pits 
Backfilled 

NA 

1995/ 1996 

1996 

1995 

1995/ 1996 

Before 1994 
(south system 

tanks); 
1996 (north 
and Vvest 

system tanks) 

1996 

1996 

1996 (septic 
system) 

2005(HE 
seepage pits) 

1996 

Groundwater 
Depth (ft bgs) 

107 

420 

230 

475 

230 

41 

302 

315 

44 

466 

Site 
N umber Site Name COCs 

49 Bldg 9820 Drains 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

Bldg 9926 Explosive 
VOCs, SVOCs, metals, cyanide, 

101 Contaminated Sumps and 
chromium VI , and radionuclides 

Drains 
VOCs, SVOCs, metals, cyanide, 

116 Bldg 9990 Septic System chromium VI , PCBs, and 
rad ionucl ides 

138 Bldg 6630 Septic System 
VOCs, SVOCs, metals, cyanide, 

PCBs, and radionucl ides 
VOCs, SVOCs, metals, nitrate, 

140 Bldg 9965 Septic System cyanide, chromium VI and 
rad ionucl ides 

147 Bldg 9925 Septic Systems 
VOCs, SVOCs, metals, and 

radionuclides 

149 B.ldg 9930 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium VI , and radionuclides 

150 
Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCBs, 
System and radionuclides 

VOCs, SVOCs, metals, nitrate, 
!54 Bldg 9960 Septic Systems chromium V I, HE compounds, 

and radionuclides 

161 Bldg 6636 Septic System 
VOCs, SVOCs, metals, cyanide, 
chromium V I, and radionuclides 

Investigations 
All of these sites were selected by NMED for passive soil-vapor sampling to screen for VOCs and 
SVOCs, and no significant contamination was identified at any of the ten sites. 
A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits ) so that locations for soil vapor samplers and soil borings could be selected. 
Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits, 
and on either side of septic tanks to determine if COGs were released to the environment from drain sys
tems. 
A 160-ft-<:teep groundwater monitoring well (CYN-MW5), a 265-ft-deep groundwater monitoring well (CTF
MW1 ), a 365-ft-deep groundwater monitoring well (CTF-MW3), and a 135-ft-deep groundwater monitoring 
well (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively. Groundwater samples 
were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for 
VOCs, SVOCs, HE compounds, RCRA metals, chromium VI , cyan ide, nitrate plus nitrite, gross alpha/beta 
activity, and major an ions and cations. 

Site 
Number SiteNam(' 

IJidg 9820 
49 

Drains 

Bldg 9926 
Explosive 

10 1 Contaminate 
d Sumps and 
Dra ins 
Bldg 9990 

116 Septic 
System 
Bldg 6630 

138 Septic 
System 
Bldg 9965 

140 Septic 
System 

Bldg 9925 
147 Septic 

Systems 

Bldg 9930 
149 Septic 

System 
Bldg 

!50 
9939/9939A 
Septic 
System 

Bldg 9960 
!54 Septic 

System£ 

Bldg6636 
161 Septic 

System 

Buri rd 
Components Soil Sampling 
(Drain l.ines, Benrath Passive Groundwater 

Drywells ) Drainlines, Type{s) of Drain System. and Soil- MoniiOr \Vt-11 
Located With Seepage Pits, Soil Sampling Depths ( fl bgs) Vapor ~:~:~:~o;~:: I Back.J10e Drvwells Samolinl! 

Dra in Outfall · I , I I 2001 ; 8 quarters o r 
None !994. 1995 1994 AAmpling (2002-

Surface Discharge: l , II 
20().Ii 

West Seepage Pit: I 2, 22 
).1iddle and East Seepage Pit 

1995 1994, 1995 16, 26 1994 None 
Septic T auk: 9 
Drvwell : 4. 14 

Seepage Pits: 13 
2001 ; 8 quarters of 

1995 1995, 2002 1994 sampling (.2002· 
Septic Tank: 8.5 

2004) 

Drainficld : 6.5. 16.5 1994 1994 
St:ptic Tank: \0 

1994 None 

!994, 1995, 
Seepage Pit: 11, 16, 21, 26 

1995 
2003 

Septic Tank: 7 1994 None 
DTvwcll: 8. 18 

North Sys; tcm : 
Drainfidd : 9. 19 
Sept1c Tank: 9 I 

I 
\ Vest System: 

1994 1995,2002 Dra infield: 5, 15 1994 Nooe 
Septic Tank: 9 

South System: 
Drainfield: 5, 15 
Septic T auk: I 0 

200 I; 8 quarters of 
Seepage Pit: 8 

1994 1995,1002 IY94 <ampling (2002-
Sepric Taok: 7 

2004) 

Drainiield: 4 
1995 1995 Sepric Tank: 8 1994 None 

East and West Seepage Pits: 8 

Septic System: 

1994. 1995 . 
Seepage Pit : 10,20 

2001:8 quarters of 
None 1996, 1997, 

Septic Tank: 9.5 
1994 sampling (2002-

1998, 2005 
West System: 

2004) 
North HE Seepage P1t 21 .5, 24 
South HF Seeoaoe f' u: 22. 23 

Drainfield : 10. 20 
1994 1994 

Sept ic Tank: 7.5 
1994 None 
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Summary of Data Used for NF A Justification 
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table 
above. 
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 49, 138, 147, and 154; 
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154. 
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected 
above the background value at SWMUs 101 , 154, and 161. Barium was detected above the background 
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49, 
101 , 116,138, 154, and 161 . Selenium was detected above the background value at SWMUs 101 , 140, 
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected 
above the background value at SWMU 138 and mercury was detected above the background value at 
SWMU 49 . No other metals were detected above background values. 
Cyanide was detected above the MDL at SWMUs 101 , 116, 140, and 161. 
Tritium was detected slightly above the background activity at SWMUs 101 , 147, and 149. Tritium was not 
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not 
detected, but MDAs exceeded background activities at SWMUs 49 , 101 , 140, 147, 150, and 154. U-235 
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161. 
All confirmatory soil sample analy1ical results for each site were used for characterizing that site, for per
forming the risk screening assessment, and as justification for the NFA proposal. 

Recommended Future Land Use 
Industrial land use was established for these ten sites. 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenarios for nine of the sites. For the remaining site, SWMU 154, the 
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce
nario. 
The maximum value for lead was 30 mgl kg at SWMU 154 and 39.7 mgl kg at SWMU 147; both exceed the 
background value. The EPA intentionally does not provide any human health toxicological data on lead; 
therefore, no risk parameter values could be calculated. The NMED guidance for lead screening concentra
tions for construction and industrial land-use scenarios are 750 and 1,500 mgl kg , respectively. The EPA 
screening guidance value for a residential land-use scenario is 400 mglkg. Because, the maximum concen
tration for lead at these sites is less than the screening values, lead was eliminated from further considera
tion in the human health risk assessment. 
The non-radiological total human health His and estimated excess cancer risks for eight of the ten sites are 
below NMED guidelines for the residential land-use scenarios. 
For SWMU 140, the HI is below the residential land-use guideline, but the total estimated excess cancer 
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk value 
for this site is below the NMED residential land-use guideline. 
For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk). 
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and 
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines. 
The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from 
1 .5E-1 to 5.3E-8 mremlyr, all of which are substantially below the EPA numerical guideline of 15 mremlyr. 
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8 
mremlyr, all of which are substantially below the EPA numerical guideline of 75 mremlyr. Therefore, these 
sites are eligible for unrestricted radiological release. 
Using the SNL predictive ecological risk and seeping assessment methodologies, it was concluded that 
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs 
49, 101, and 150) the ecological risk is predicted to be very low. 
In conclusion. human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu
tional controls. For the remaining site, SWMU 154, the human health risk under an industrial land-use sce
nario and the ecological risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC 
with institutional controls. 

The total His and excess cancer ri sk values for the nonradiological COCs at the ten sites 
are as follows · 

Residential Land-Use Scenario 
Site Excess Cancer 

Number Site Na me Hazard Index Risk 
49 Bldg 9820 Drains 0.00 5E-8 Total 
101 Bldg 9926 Explosive 0.00 IE-7 Total 

Contaminated Sumps and 
Drains 

116 Bldg 9990 Septic System 0.01 4E-8 Total 
138 Bldg 6630 Septic System 0.20 6E-8 Total 
140 Bldg 9965 Septic System 0.33 IE-5' Total I 3.40E-6 Incremental 
147 Bldg 9925 Septic System 0.07 5E-8 Total 
149 Bldg 9930 Septic System 0.00 3E-8 Total 
150 Bldg 993919939A Septic 0.00 4E-8 Total 

System 
161 Bldg 6636 Septic System 0. 11 5E-8 Total 

NMED Guidance < I < IE-5 

Industrial Land-Use Scenario 
Site Excess Cancer 

Number Site Name Hazard Index Risk 
154 Bldg 9960 Septic System 4. 72' Total I 0.36 Incremental 3E-5' Total I 2.43E-6 Incremental 

NMED Guidance < I < IE-5 

Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are 
shown. 
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1. INTRODUCTION 

1.1 ER Site 161, Building 6636 Septic System 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision based on confirmatory sampling for Environmental Restoration (ER) Site 161, Building 
6636 Septic System, Operable Unit (OU) 1295. ER Site 161 is listed in the Hazardous and Solid 
Waste Amendments (HSWA) Module IV (EPA August 1993) of the SNUNM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518-1) (EPA August 1992). 

1.2 SNUNM Administrative NFA Process 

This proposal for a determination of a NFA decision based on confirmatory sampling was 
prepared using the criteria presented in Section 4.5.3 of the SNUNM Program Implementation 
Plan (PIP) (SNUNM February 1995). Specifically, this proposal"must contain information 
demonstrating that there are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units (SWMUs) at the facility that may pose a 
threat to human health or the environment" (as proposed in 40 CFR 264.514[a] [2]) (EPA July 
1990). The HSWA Module IV contains the same requirements for an NFA demonstration: 

"Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority for 
a Class Ill permit modification under 40 CFR 270.42(c) to terminate the RFI/CMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases of 
hazardous waste including hazardous constituents from a particular SWMU at the 
facility that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c) (EPA August 1993)." 

If the available archival evidence is not considered convincing, SNUNM performs confirmatory 
sampling to increase the weight of the evidence and allow an informed decision on whether to 
proceed with the administrative-type NFA or to return to the site characterization program for 
additional data collection (SNUNM February 1995). 

The Environmental Protection Agency (EPA) acknowledged that the extent of sampling required 
may vary greatly, stating that: 

the agency does not intend this rule [the second codification of HSWA] to require 
extensive sampling and monitoring at every SWMU .... Sampling is generally 
required only in situations where there is insufficient evidence on which to make an 
initial release determination. . . . The actual extent of sampling will vary ... 
depending on the amount and quality of existing information available (EPA 
December 1987). 

1-1 



This request for an NFA decision for ER Site 161 is based primarily on analytical results of 
confirmatory soil samples collected at the site. Concentrations of site-specific constituents of 
concern (COCs) detected in the soil samples were first compared to background 95th percentile 
or upper tolerance limit (UTL) concentrations of COCs found in SNUNM soils (IT March 1996). 
If no SNUNM or other relevant background limit was available for a particular COC, or if the 
COC concentration exceeded the SNUNM or other relevant background limit, then the 
constituent concentration was compared to the proposed 40 CFR Part 264 Subpart S (Subpart 
S) or other relevant soil action level for the compound (EPA July 1990). If the COC 
concentration exceeded both the background limit and relevant action level for that compound, 
or if no background limit or action level has been determined or proposed for the constituent, 
then a risk assessment was performed. The highest concentration of the particular COC 
identified at the site was then compared to the derived risk assessment action level to 
determine if the COC concentration at the site poses a significant health risk. 

A site is eligible for an NFA proposal if it meets one or more of the following criteria taken from the 
Environmental Restoration Document of Understanding (NMED November 1995): 

• NFA Criterion 1: The site cannot be located or has been found not to exist, is a 
duplicate potential release site (PRS) or is located within and therefore, investigated as 
part of another PRS. 

• NFA Criterion 2: The site has never been used for the management (that is, 
generation, treatment, storage, or disposal) of RCRA solid or hazardous wastes and/ 
or constituents or other CERCLA hazardous substances. 

• NFA Criterion 3: No release to the environment has occurred, nor is likely to occur in 
the future. 

• NFA Criterion 4: There was a release, but the site was characterized and/or 
remediated under another authority which adequately addresses corrective action, and 
documentation, such as a closure letter, is available. 

• NFA Criterion 5: The PRS has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land 
use. 

Review and analysis of the ER Site 161 soil sample analytical data indicate that concentrations 
of COCs at this site are less than (1) SNUNM or other applicable background limits, or (2) 
proposed Subpart S or other action levels, or (3) derived risk assessment action levels. 

ER Site 161 is being proposed for an NFA decision based on confirmatory sampling data 
demonstrating that hazardous waste or COCs that may have been released from this SWMU into 
the environment pose an acceptable level of risk under current and projected future land use 
(Criterion 5). 
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1.3 Local Setting 

SNUNM occupies 2,829 acres of land owned by the Department of Energy (DOE}, with an 
additional14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB}, 
the United States Forest Service (USFS), the State of New Mexico, and the Isleta Indian 
Reservation. SNUNM has been involved in nuclear weapons research, component development, 
assembly, testing, and other research and development activities since 1945 (DOE September 
1987). 

ER Site 161 is located on KAFB, and is in the southeastern portion of SNUNM Technical Area Ill 
(TA Ill). Access to the site is provided by paved and graded dirt roads that extend approximately 
1.5 miles in a southerly direction from the entrance to TA-111 (Figure 1-1). ER Site 161 consists of 
the immediate area around a 750 gallon septic tank southeast of Building 6636, and the area 
around a drainfield which consists of ten 4-inch perforated clay pipe distribution lines, located 
beyond the outer perimeter fence at the facility (SNUNM September 1994) (Figure 1-2). The 
site encompasses approximately 0.15 acres of flat-lying land at an average mean elevation of 
5,384 feet above mean sea level (AMSL). 

The surficial geology at ER Site 161 is characterized by a veneer of aeolian sediments that are 
underlain by alluvial fan or alluvial deposits. Based on drilling records of similar deposits at KAFB, 
the alluvial materials are highly heterogeneous, composed primarily of medium to fine silty sands 
with frequent coarse sand, gravel, and cobble lenses. The alluvial deposits probably extend to the 
water-table. Vegetation consists predominantly of grasses including grama, muhly, dropseed, and 
galleta. Shrubs commonly associated with the grasslands include sand sage, winter fat, 
saltbrush, and rabbitbush. Cacti are common, and include cholla, pincushion, strawberry, and 
prickly pear (SNUNM March 1993). 

The water-table elevation is approximately 4,955 feet AMSL at this location, so depth to ground
water is approximately 429 feet. Local groundwater flow is believed to be in a generally west to 
northwest direction in the vicinity of this site (SNUNM March 1995). The nearest production wells 
are northwest of the site and include KAFB-1, 2, 4, 7, and 14 which are approximately 3.9 to 5.7 
miles away. The nearest ground-water monitoring wells to the site are the group of wells installed 
around the Chemical Waste Landfill in the southeast comer of TA Ill. These wells are located 
approximately 0. 7 miles southeast of ER Site 161 (SNUNM June 1995). 
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2. HISTORY OF THE SWMU 

2.1 Sources of Supporting Information 

In preparing the confirmatory sampling NFA proposal for ER Site 161, available background 
information was reviewed to quantify potential releases and to select analytes for the soil 
sampling. Background information was collected from SNUNM Facilities Engineering drawings 
and interviews with employees familiar with the site operational history. The following sources of 
information, hierarchically listed with respect to assigned validity, were used to evaluate 
ER Site 161: 

• Confirmatory subsurface soil sampling conducted in December 1994 (SNUNM 
December 1994a); 

• Two survey reports, including a geophysical survey (Lamb 1994), and a passive soil 
gas survey (NERI June 1995); 

• Results of samples collected from the septic tank in 1992 (SNUNM June 1993), and 
1994; 

• RCRA Facilities Investigation Work Plan for OU 1295, Septic Tanks and Drainfields 
(SNUNM March 1993); 

• Photographs and field notes collected at the site by SNUNM ER staff; 

• SNUNM Facilities Engineering building drawings; 

• SNUNM Geographic Information System (GIS) data; and 

• The RCRA Facility Assessment (RFA) report (EPA April 1987). 

2.2 Previous Audits, Inspections, and Findings 

ER Site 161 was first listed as a potential release site in the RFA report to the EPA in 1987 (EPA 
April 1987). This report contained a generic statement about this and many other SNUNM septic 
systems that sanitary and industrial wastes may have been discharged to septic tanks and 
drainfields during past operations. This SWMU was included in the RFA report as Site number 
79, along with other septic and drain systems at SNUNM. All the sites included in Site 79 are now 
designated by individual SWMU numbers. 

2.3 Historical Operations 

The following historical information has been excerpted from several sources, including SNUNM 
March 1993, IT March 1994, and SNUNM November 1994b. 
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Building 6636, the control building for the Nondestructive Test Facility, was constructed in 1971 
for monitoring climatic tests and for developing x-ray film. From 1971 to 1989, approximately 
900 gallons of waste photographic processing chemicals containing silver and sodium 
dichromate were discharged to the septic system, which is no longer in use. No releases of 
radioactive contaminants are known to have occurred. Since 1989, the waste photographic 
chemicals have been containerized. Currently, a silver recovery cartridge is attached to the 
waste line from the photoprocessing equipment and the facility is connected to the sanitary 
sewer system. The Nondestructive Test Facility itself (Building 6635) is located immediately 
southwest of Building 6636, and contains floor drains in the east and west corners of the 
building which discharge to the drainfield for Building 6636. These two drains may have 
received ethylene glycol coolant from past spills within Building 6635. Estimated total effluent 
rates range from 10 to 100 gallons per day. 
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3. EVALUATION OF RELEVANT I:VIOE:NCE 

3.1 Unit Characteristics 

There are no safeguards inherent in the drain systems from Buildings 6636 or 6635, or in facility 
operations, that could have prevented past releases to the environment. 

3.2 Operating Practices 

As discussed in Section 2.3, effluent was released to the Building 6636 septic tank and drainfield 
when the septic system was active. Hazardous wastes were not managed or contained at ER 
Site 161. 

3.3 Presence or Absence of Visual Evidence 

No visible evidence of soil discoloration, staining, or odors indicating residual contamination 
was observed when soil samples were collected in the drainfield and around the septic tank in 
December 1994 (SNUNM December 1994a). 

3.4 Results of Previous Sampling/Surveys 

A sludge sample was collected from the ER Site 161 septic tank in August 1992 and was 
analyzed for selected radionuclide constituents. The brief narrative report for that sample 
indicated that " ... no parameters were detected that exceed U.S. Department of Energy (DOE) 
derived concentration guideline (DCG) limits or the investigation levels (IL) established during this 
investigation." (SNUNM June 1993). The analytical results of this sample are presented in 
Appendix A.1. 

A second round of septic tank sludge samples and a sample of the liquid fraction were collected 
for waste characterization purposes in May 1994 and were analyzed for total and Toxicity 
Characteristic Leaching Procedure (TCLP) volatile organic compounds (VOCs), total and TCLP 
RCRA metals, hexavalent chromium, cyanide, isotopic uranium, tritium, and gamma spectroscopy 
radionuclides. Trace concentrations of three VOC compounds were identified in the liquid, and 
none were found in the sludge. Only one of the eight RCRA metals (barium) was detected in the 
liquid fraction. Seven out of eight total RCRA metals were identified in the sludge, but only one 

· out of eight of these metals (barium) was detected in the TCLP-derived leachate from the same 
material. Hexavalent chromium was not detected in the sludge, and cyanide was not identified in 
either the liquid or sludge. Anomalous activity levels of isotopic uranium, tritium, or radionucludes 
detected by gamma spectroscopy were not found in the liquid or sludge. The analytical results of 
the May 1994 septic tank samples are presented in Appendix A.2. 

A geophysical survey using a Geonics ™ model EM-38 ground conductivity meter was 
performed at the site in June 1994 to attempt to locate the drainfield. An area southeast of 
Building 6636 and between the two perimeter fences was identified as the possible location of 
the unit (Lamb 1994), but the actual location was later determined with a backhoe to be outside 
of the outer fence (Figure 1-2) (SNUNM September 1994). 
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The passive soil-gas survey conducted in the drainfield area in November and December 1994 
used PETREX TM sampling tubes to identify any releases of VOCs and semivolatile organic 
compounds (SVOCs) from the drainfield that may have occurred. A PETREX TM tube soil-gas 
survey is a semi-quantitative screening procedure that can be used to identify many volatile 
and. This technique may be used to guide VOC and SVOC site investigations. The 
advantages of this sampling methodology are that large areas can be surveyed at relatively low 
cost, the technique is highly sensitive to organic vapors, and the result produces a measure of 
soil vapor chemistry over a two- to three-week period rather than at one point in time. Each 
PETREX TM soil-gas sampler consists of two activated charcoal-coated wires housed in a 
reusable glass test tube container. At each sampling location, sample tubes are buried in an 
inverted position so that the mouth of the sampler is about 1 foot below grade. Samplers are 
left in place for a two- to three-week period, and are then removed from the ground and sent to 
the manufacturer, Northeast Research Institute (NERI), for analysis using Thermal Desorption
Gas Chromatography/Mass Spectrometry. The analytical laboratory reports all sample results 
in terms of "ion counts" instead of concentrations, and identifies those samples that contain 
compounds above the PETREX ™ technique detection limits. In NERI's experience, levels 
below 100,000 ion counts for a single compound (such as perchloroethene [PCE] or 
trichloroethene[TCE]}, and 200,000 ion counts for mixtures (such as BTEX or aliphatic 
compounds [C4-C11 cycloalkanes]), under normal site conditions, would not represent 
detectable levels by standard quantitative methods for soils and/or groundwater 
(NERI June 1995). 

Twenty-five PETREX ™ tube samplers were placed in a grid pattern that covered the drainfield 
area at this site (SNUNM November 1994a). A map showing the PETREX ™ tube sampling 
locations, and the analytical results of the ER Site 161 passive soil gas survey are presented in 
Appendix A.3 of Appendix A. PCE or TCE compounds were not detected in soil gas at any of 
the twenty-five PETREX ™ sampling locations at this site, and BTEX and/or aliphatic 
compounds at potentially detectable concentrations were identified at only 3 (P-516, P-520, and 
P-525 on the PETREX ™ map) of the 25 locations. However, significant concentrations of 
VOCs and SVOCs were not detected confirmatory soil samples collected within 7 to 15 feet of 
these three PETREX TM locations, or in any of the other soil samples collected at this site. 

3.5 Assessment of Gaps in Information 

The most recent material in the septic tank was not necessarily representative of all discharges 
to the unit that have occurred since it was put into service in 1971. The analytical results of the 
various rounds of septic tank sampling were used, along with process knowledge and other 
available information, to help identify the most likely COGs that might be found in soils 
surrounding the septic tank and beneath the drainfield, and to help select the types of analyses 
to be performed on soil samples collected from the site. While the history of past releases at the 
site is incomplete, analytical data from confirmatory soil samples collected in December 1994 
(discussed below) are sufficient to determine whether releases of COGs occurred at the site. 

3.6 Confirmatory Sampling 

Although the likelihood of hazardous waste releases at ER Site 161 was considered low, 
confirmatory soil sampling was conducted to determine whether COGs above background or 
detectable levels were released at this site. 
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A backhoe was used in September 1994 to determine the precise location, dimensions, and 
depth of the ER Site 161 drainfield, which had no surface expression (SNUNM September 
1994). The drainfield excavation operation is shown in the Figure 3-1 photographs. Once the 
drainfield was located, soil samples were collected from boreholes within the drainfield, and 
from either side of the septic tank (SNUNM December 1994a). The confirmatory soil sampling 
program was performed in accordance with the rationale and procedures described in the 
Septic Tank and Drainfields (ADS-1295) RCRA Facility Investigation Work Plan (SNUNM 
March 1993), and addenda to the Work Plan developed during the OU 1295 project approval 
process (IT March 1994 and SNUNM November 1994b). A summary of the types of samples, 
number of sample locations, sample depths and analytical requirements for confirmatory soil 
samples collected at this site is presented in Table 3-1. 

Table 3-1 
ER Site 161: Confirmatory Sampling Summary Table 

Number of 
Sampling Analytical Borehole 
Location Parameters Locations 

VOCs 9 
SVOCs 9 

Drainfield RCRA metals + Crc· 9 
Cyanide 9 

Gamma spec. 9 
composite 

Tritium composite 9 
VOCs 2 

Septic tank SVOCs 2 
RCRA metals + Cr., .. 2 

Cyanide 2 

Notes 
Cr6 

.. = Hexavalent chromium 
RCRA = Resource Conservation and Recovery Act 
Spec. = Spectroscopy 
SVOCs = Semivolatile organic compounds 
VOCs = Volatile organic compounds 

3-3 

Top of 
Sampling Total Number Total 

Intervals at of Number of 
Each Boring Investigative Duplicate 

Location Samples Samples 
10', 20' 18 1 
10', 20' 18 1 
10', 20' 18 1 
10', 20' 18 1 
10', 20' 2 

10', 20' 2 
7.5' 2 1 
7.5' 2 1 
7.5' 2 1 
7.5' 2 1 

Date(s) 
Samples 
Collected 

12/13-14/94 

12/19/94 
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Exposing the main drain line of the ER Site 161 Drainfield. 
9/1/94. View looking south-west. 

Excavation to locate the ER Site 161 Drainfield lines. 
9/1/94. View looking north. 

Figure 3-1 
ER Site 161 Photographs 
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Soil sarnples w~e collected from one boring on either side. ofJbe ~eptic tank, and from nine 
borings iocated near the ends of alternate drainfield lateranrnes, ~and at alternate lateral line 
junction points (Figure 1-2). For septic tank borings, samples were collected from one interval 
in each borehole starting at the outside bottom of the tank, which was 7.5 feet below ground 
surface (BGS) at this site. For drainfield borings, samples were collected from two intervals in 
each borehole. The top of the shallow interval started at the bottom of the drain line trenches 
which were 10 feet BGS on average at this site, and the lower (deep) interval started at 10 feet 
below the top of.the upper interval, or 20 feet BGS. 

The Geoprobe TM sampling system was used to collect subsurface soil samples at this site. 
The Geoprobe TM sampling tool was fitted with a butyl acetate (BA) sampling sleeve and was 
then hydraulically driven to the top of the designated sampling depth. The sampling tool was 
opened, and driven an additional two feet in order to fill the two-foot long by approximately 1.25-
inch diameter BA sleeve. The sampling tool and soil-filled sleeVe were then retrieved from the 
borehole. In order to minimize the potential for loss of volatile compounds (if present), the soil 
to be analyzed for VOCs was not emptied from the BA sleeve into another sample container. 
The filled BA sleeve was removed from the sampling tool, and the top seven inches were cut 
off. Both ends of the seven-inch section of filled sleeve were immediately capped with a teflon 
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site. 
The soil in this section of sleeve was submitted for a VOC analysis. 

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl. 
Following this, one or two more two-foot sampling runs were then completed at each interval in 
order to recover enough soil to satisfy sample volume requirements for the interval. Soil 
recovered from these additional runs was also emptied into the mixing bowl, and blended with 
soil from the first sampling run. The soil was then transferred from the bowl into sample 
containers using a decontaminated plastic spatula. 

Drainfield and septic tank soil samples were analyzed for VOCs, SVOCs, cyanide, RCRA 
metals, and hexavalent chromium by an offsite commercial laboratory. Also, to determine if 
radionuclides were released from past activities at this site, composite samples were collected 
from the drainfield shallow and deep sampling intervals and were analyzed by an offsite 
commercial laboratory for tritium, and were screened for other radionuclides using SNUNM in
house gamma spectroscopy. Routine SNUNM chain-of-custody and sample documentation 
procedures were employed for all samples collected at this site. Samples were shipped to the 
offsite commercial laboratories by an overnight delivery service. 

Quality assurance/quality control (QA/QC) samples collected during this effort consisted of one 
set of duplicate soil samples from the shallow sampling interval at location DF-7, and a second 
set from the septic tank soil sampling location ST-1 (Figure 1-2). Concentrations of constituents 
detected in the duplicate soil samples were generally in good agreement with those detected in 
the equivalent field samples from the same intervals. One set of aqueous equipment rinsate 
samples were also collected following completion of soil sampling at the site and were analyzed 
for the same non-radiologic constituents as the soil samples collected at this site. Very low 
levels of the common laboratory contaminants acetone and methylene chloride were detected 
in the equipment blank, and no SVOCs, cyanide, or metals were identified. Also, soil trip blank 
samples were included with each of the two shipments of ER Site 161 VOC soil samples to the 
offsite laboratory and were analyzed for VOCs only. The following compounds were detected in 
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the trip blanks: acetone, 2-hexanone, methyl ethyl ketone (MEK), methylene chloride, toluene, 
and total xylenes. These common laboratory contaminants were either not detected, or were 
for the most part found in lower concentrations in the site samples compared to the trip blanks. 
Soil used for the trip blanks was prepared by heating the material, and then transferring it 

immediately to the sample container. This heating process drives off any residual organic 
compounds (if present) and soil moisture that may be contained in the material. It is thought 
that when the soil trip blank container was opened at the laboratory, it immediately adsorbed 
both moisture and VOCs present in the laboratory atmosphere, and therefore became 
contaminated. 

Summaries of constituents analyzed for and detected by commercial laboratory analyses in 
these confirmatory samples are presented in Tables 3-2, 3-3, and 3-4. Results of the SNUNM 
in-house gamma spectroscopy composite soil sample screening for other radionuclides are 
presented in Appendices A.4 and A.5. Complete soil s-ample analytical data packages are 
archived in the SNUNM Environmental Operations Records Center and are readily available for 
review and verification (SNUNM December 1994b). 

3.7 Rationale for Pursuing a Confirmatory Sampling NFA Decision 

As discussed in Section 3.4, the passive soil-gas survey did not indicate any anomalies or areas 
ofVOC or SVOC contamination in the drainfield area of this site. 

Confirmatory soil sampling around the septic tank and in the drainfield did not identify any 
residual COCs indicating past discharges that could pose a threat to human health or the 
environment. As shown in Table 3-2, only low concentrations of four VOC compounds (acetone, 
MEK, methyl isobutyl ketone [MIBK], and methylene chloride), which are common laboratory 
contaminants, were detected in soil samples collected from this site. No SVOC constituents were 
detected in any of the soil samples. Cyanide was detected at a near-reporting-limit concentration 
of 0.56 micrograms per kilogram (ug/kg) in one soil sample from the southwest side of the septic 
tank. This concentration is much lower than the proposed Subpart S action level of 2,000,000 
ug/kg for this constituent. 

As shown on Table 3-3, septic tank and drainfield soil sample analytical results indicate that the 
nine metals that were targeted in the Site 161 investigation were either (1) not detected, or (2) 
were detected in concentrations below the background UTL or 95th percentile concentrations 
presented in the draft SNUNM study of naturally-occurring constituents (IT March 1996), or (3) 
were less than the proposed Subpart S action levels for these metals. 

Tritium was not detected in soil moisture from the shallow and deep interval composite samples 
collected from the drainfield sampling intervals (Table 3-4). Also, the gamma spectroscopy 
semi- qualitative screening of composite samples from the drainfield shallow and deep sampling 
intervals did not indicate the presence of contamination from other radionuclides in soils at this 
location (Appendices A.4 and A.5). 

3-6 



w 
I 
-..j 

Sample Sample Sample 

Number Matrix Type 

Table 3-2 

ER Site 161 
Summary of Organic and Other Constituents in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

VOCs 
Top of Method 8240 

Sample Sample 
Sample Location Interval 2-Hexa- Meth. Total 

Date (Figure 2) (fbgs) Acetone none MEK MIBK Chloride Toluene Xylenes 

Drainfield Soil and QA Samples: 
018826-1,2 Soil Field 12/13/94 DF-1 10 5J NO ND ND 2.8 J ND NO 
018827-1,2 Soil Field 12113/94 DF-1 20 · ND ND ND ND 2.9 J ND ND 

! 018828-1 ,2 Soil Field 12/13/94 DF-2 10 ND NO NO NO 3.3 J NO NO 
I 018829-1 ,2 Soil Field 12113/94 DF-2 20 2.2 J NO NO NO 3.3 J ND ND 

018830-1,2 Soil Field 12114/94 DF-3 10 5.3 J ND ND ND 3.4 J ND ND 
018840-1,2 Soil Field 12114/94 DF-3 20 11 ND 2.7 J 1.4 J 2J ND ND 
018824-1,2 Soil Field 12/13/94 DF-4 10 9.7 J ND ND ND 3.1 J ND ND 
018825-1,2 Soil Field 12113/94 DF-4 20 3.7 J ND ND ND 3J ND ND 
018822-1,2 Soil Field 12112194 DF-5 10 15 NO NO NO 3J "NO ND 
018823-1,2 Soil Field 12113/94 DF-5 20 5.2J NO ND ND 3.5 J ND ND 
018821-1,2 Soil Field 12112194 OF-6 10 13 ND ND ND 2.7 J ND ND 
018839-1,2 Soil Field 12114/94 DF-6 20 17 ND ND 1.4 J 2.1 J NO NO 
018832-1,2 Soil. Field 12114/94 OF-7 10 13 NO NO NO 3.5 J NO NO 
018834-1,2 Soil Oupl. 12/14/94 DFD-7 10 3.5J NO NO NO 3.5J NO NO 
018833-1,2 Soil Field 12114/94 DF-7 20 NO ND ND NO 3.2 J NO NO 
018835-1,2 Soil Field 12114/94 DF-8 10 NO NO ND NO 3.3J NO NO 

018836-1,2 Soil Field 12114/94 DF-8 20 13 NO 5.8J 2.7 J 1.9 J NO NO 
018837-1,2 Soil Field 12114/94 DF-9 10 8.4 J NO 2.6 J 1.2 J 2.2 J NO NO 

018838-1,2 Soil Field 12114/94 OF-9 20 7.5J NO NO NO 1.7 J NO NO 
021306-1 Soil TB 12115/94 Site 161 NA 36 3.2 J 22 NO 6.4 NO ND 

'\ 

SVOCs Cyanide 
Method Method 
8270 9010/9012 

I Units I 
ND ND ug/kg 
ND NO ug/kg 
NO NO ug/kg 
ND NO ug/kg 
ND NO ug/kg 
ND ND ug/kg 
ND NO ug/kg 
ND NO !ug/kg 
ND NO :ug/kg 
ND ND 'Ug/kg 
ND NO ug/kg 
NO NO :ug/kg 
NO NO :ug/kg 
NO NO 'Ug/kg 
NO ND .ug/kg 
NO NO uglkg 
NO ND ug/kg 
NO NO ug/kg 
ND NO ug/kg 
NS NS UQ!kQ 
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Table 3-2, concluded: 

ER Site 161 
Summary of Organic and Other Constituents in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

Top of 
Sample Sample 

Sample Sample Sample Sample Location Interval 

Number Matrix Type Date (Figure 2) (fbgs) 

Septic Tank Soil and QA Samples: 
018842-1,2 Soil Field 12/19/94 ST-1 7.5 
018843-1,2 Soil Dupl. 12/19/94 STD-1 7.5 
018841-1,2 Soil Field 12/19/94 ST-2 7.5 
021316-1 Soil T8 12/19/94 Site 161 NA 

018844-1,2,5 Water E8 12/19/94 Site 161 NA 

Laboratory Reporting Limit For Soil 
Laboratory Reporting Limit For Water 

Proposed SubpartS Action Level For Soil 

Notes: 
8 = Compound detected in associated method blank sample 
Dupl. = Duplicate soil sample 
E8 = Equipment rinsa!e blank 
fbgs = feet below ground surface 

2-Hexa-

Acetone none 

ND ND 
ND ND 
11 ND 
13 ND 

8.6 J ND 
10 10 
10 10 

8E+06 None 

J = Result is detected below the reporting limit or is an estimated concentration. 
MEK = Methyl ethyl ketone, or 2-8utanone 
Meth. chloride = Methylene chloride 
MIBK = Methyl isobutyl ketone, or 4-methyl-2-pentanone 
NA = Not applicable 

c:\word6\nfa_docs\tables\S 161 misc.xls 

MEK 

ND 
ND 
ND 
ND 
ND 

10 
10 

5E+07 

VOCs 

Method 8240 SVOCs Cyanide 
Method Method 

Meth. Total 8270 9010/9012 

MI8K Chloride Toluene Xylenes 

ND 2.2J,8 
ND 2.7 J,8 
ND 2.6 J,8 
ND 10 8 
ND 1.6 J 

10 5 
10 5 

4E+06 9E+04 

,_ 

ND ND 
ND ND 
ND ND 

3.5 J 1.6 J 
ND ND 

5 5 
5 5 

2E+07 2E+08 

ND =Not detected 
NS = No sample · 

ND 
ND 
ND 
NS 
ND 

330 or 1,600 
10,20,or50 

NA 

QA = Quality assurance 

ND 
ND 

0.56 
NS 
ND 

0.5 
10 

2E+06 

SVOCs = Semivolatile organic compounds 
T8 = Trip blank 
ug/kg = Micrograms per kilogram 
ug/L = Micrograms per liter 
VOCs = Volatile organic compounds 
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'I 
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ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/L 

ug/kg 
ug/L 
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Sample Sample Sample Sample 

Number Matrix Type Date 

Drainfield Soil and QA Samples: 
I 018826·2 Soil Field 12/13/94 

018827-2 Soil Field 12/13/94 
018828-2 Soil Field 12/13/94 
018829-2 Soil Field 12/13/94 
018830-2 Soil Field 12/14/94 
018840-2 Soil Field 12/14/94 
018824-2 Soil Field 12/13/94 
018825-2 Soil Field 12/13/94 
018822-2 Soil Field 12/12/94 
018823-2 Soil Field 12/13/94 
018821-2 Soil Field 12/12/94 
018839-2 Soil Field 12/14/94 
018832-2 Soil Field 12/14/94 
018834-2 Soil Oupl. 12/14/94 
018833-2 Soil Field 12/14/94 
018835-2 Soil Field 12/14/94 
018836-2 Soil Field 12/14/94 
018837-2 Soil Field 12/14/94 

018838-2 Soil Field 12/14/94 

Septic Tank Soil and QA Samples: 
018842-2 Soil Field 12/19/94 
018843-2 Soil Dupl. 12/19/94 

018841-2 Soil Field 12/19/94 
018844-3,4 Water EB 12/19/94 

Laboratory Reporting Limit For Soil 
Laboratory Reporting Limit For Water 

I 

Table 3-3 

ER Site 161 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

Top of 
Sample Sample RCRA Metals, Methods 6010 and 7471 

Location Interval 
(Figure 2} (fbgs} As Ba Cd Cr, total Pb Hg 

DF-1 10 4.3 86.8 ND 6.5 ND ND 
DF-1 20 2.9 39.1 NO 8.7 3.6 J ND 
DF-2 10 2.6 67.8 ND 5.6 3.7 J ND 
DF-2 20 2.8 87.4 NO 14.1 5.2 NO 
DF-3 10 2.2 62.8 NO 8.3 ND ND 
OF-3 20 2.6 172 NO 9.3 4.6J ND 
OF-4 10 2.5 88 0.53 9.4 4.5 J NO 
DF-4 20 2.8 162 NO 9.9 4J ND 
DF-5 10 1.8 60.2 NO 14.2 3.9 J ND 
OF-5 20 2.7 84.3 NO 8.8 4.4 J NO 
DF-6 10 2.6 81.1 NO 7.5 NO NO 
OF-6 20 3 104 NO 22 10.3 NO 
OF-7 10 2.4 107 NO 12.5 4J ND 

OF0-7 10 2 60 NO 6.9 NO NO 
OF-7 20 3.2 144 NO 13.6 5.5 NO 
OF-8 10 2 56.3 NO 5.5 NO NO 
OF-8 20 1.6 56.3 NO 5.5 NO NO 
OF-9 10 2.8 42.8 NO 6.7 NO NO 
DF-9 20 2.6 113 ND 10.3 4.8 J ND 

ST-1 7.5 2.6 101 NO 5 5.1 ND 
STD-1 7.5 2.3 64.5 ND 6.2 ND ND 
ST-2 7.5 2.2 85.2 ND 9.3 ND ND 

Site 161 NA NO ND NO ND ND NO 

1 1 0.5 1 5 0.1 
0.01 0.01 0.005 0.01 0.003 0.0002 

Number of SNUNM Background Soil Sample Analyses * 15 727 1,740 647 536 1,724 

Se 

ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

ND 
ND 
ND 
ND 

0.5 
0.005 

2,134 

SNUNM Soil Background Range * 2.1-7.9 0.5-495 0.0027-6.2 0.5-31.4 0.75-103 0.0001-0.68 0.037-17.2 
SNUNM Soil Background UTL or 95th Percentile * 7 214 0.9 15.9 11.8 <0.1 <1.0 
Proposed Subpart S Action Level For Soil 0.50 6,000 80 80,000 ** 400 *** 20 400 

Ag 

0.4 J 
ND 
ND 
NO 
NO 
NO 

40.8 
10.5 
13.3 
1.3 

24.6 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

NO 
ND 
4.4 
NO 

1 
0.01 

2,302 
0.0016-8.7 

<1.0 
400 

1,, 
i! 

Other Metals: 

Cr6
• 

Method 7196 

ND 
NDG 
NDG 
NOG 
NO 

NOG 
NDG 
NOG 
NO 
NO 
NO 
NO 
NO 
NO 

NDG 
NO 

NOG 
NO 
ND 

NO 
ND 
ND 
NS 

0.05-0.1 
NA 

393 
0.02-<2.5 

<2.5 
400 •• 

1!::::::: 

I Unit 

mg/k 
mg/k 
mg/k 
mg/k 
mg/k 
mg/k 
mg/~ 
mg/k 
mg/k 
mg/k 
mg/k 
mg/k 
mg/k 
mg/k 
mgik· 
mg/k1 
mgik1 
mg/k1 
mglkt 

mglkt 
mg/k! 
mglkt 
mg/l 

mg/k! 
mg/l 

NA 
mg/k! 
mg/k! 

L.mg/k! 
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Table 3-3, concluded: 

ER Site 161 
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples 

Collected Around the Septic Tank and in the Drainfield 

Notes: 

As =Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (CTF) area. 
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest and CTF areas. 
Be = Beryllium. Beryllium background concentrations presented above are based on analyses of surface and subsurface samples collected in the Southwest, CTF, and Offsite areas. 
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF, and Offsite areas. 
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurface soil samples collected in the Southwest area. 
Cr6

• = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and subsurface soil samples 
collected in the Southwest area. 

Pb = Lead. Lead background concentrations presented above are based on analyses of subsurface samples collected in the Southwest and Offsite areas. 
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected 

in the North, Tijeras, Southwest, CTF and Offsite areas. 
Ag = Silver. Silver background concentrations presented above are based on analyses of subsurface soil samples collected in the North, Tijeras, Southwest, CTF, and Offsite areas. 

in the North, Tijeras, Southwest, CTF and Offsite areas. 

Dupl. = Duplicate soil sample 
EB = Equipment rinsate blank 
fbgs = Feet below ground surface 
G = Sample diluted due to matrix interference, resulting in raised detection limit 
J = Result is detected below the reporting limit or is an estimated concentration. 
mg/kg = Milligrams per kilogram 
mg/L = Milligrams per liter 
NA = Not applicable 
NO = Not detected 
UTL = Upper Tolerance Limit 
• IT March 1996 

•• 80,000 mg/kg is for Cr3
• only. For Cr6

•, proposed SubpartS action level is 400 mg/kg. 
*** No proposed Subpart S action level for lead in soil, 400 ppm is EPA proposed action level (EPA July 19g4) 

p:lstlftabi\S 161 metl.xls 
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Table 3-4~ 

ER Site 161 
Summary of Tritium in Composite Confirmatory Soil Samples 

Collected in the Drainfield 

Tritium 
Top of Method EPA-600 906.0 

Sample Sample 
Sample Sample Sample Sample Location Interval 
Number Matrix Type Date (Figure 2) - (fbgs) -

018821-4 Soil Composite 12/12/94 DF-1/9 10 
018823-4 Soil Composite 12/13/94 DF-1/9 20 
SNUNM Soil Background Range ** 
SNUNM Soil Background 95th percentile ** 
Nationwide Tritium Range in Precipation and Drinking Water-· 

fbgs = Feet below ground surface 
M.D.A. = Minimum detectable activity 
ND = Not detected 
pCi/L = Picocuries per liter 
U = Undefined for SNUNM soils. 
* Error= +- 2 sigma uncertainty 
** IT March 1996 
***EPA October 1993 

c:\word6\nfa_docs\tables\S161 rad.xls 
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(pCi/L) 

Result Error* M.D.A.. 
•. 

NO 150 270 
NO 150 270 

I 
u 

I I 
u 

100-400 I 



qualitative screening of composite samples from the drainfield shallow and deep sampling 
intervals did not indicate the presence of contamination from other radionuclides in soils at this 
location (Appendices A.4 and AS). 

Finally, the ER Site 161 septic tank contents were removed and the tank was cleaned in January 
1996 (SNUNM January 1996a). The tank was then inspected by a representative of the New 
Mexico Environment Department (NMED) to verify that the tank contents had been removed and 
the tank had been closed in accordance with applicable State of New Mexico regulations 
(SNUNM January 1996b). 

3-12 



4. CONCLUSION 
Sample analytical results generated from this confirmatory sampling investigation have shown that 
detectable or significant concentrations of COCs are not present in soils at ER Site 161, and that 
additional investigations are unwarranted and unnecessary. Based on archival information and 
chemical and radiological analytical results of soil samples collected next to the seepage pits and 
septic tank, SNUNM has demonstrated that hazardous waste or COCs were not released from 
this SWMU into the environment (Criterion 5 of Section 1.2), and the site does not pose a threat to 
human health or the environment. Therefore, ER Site 161 is recommended for an NFA 
determination. 
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APPENDIX A 
au 1295, Site 161 

Results of Previous Sampling and Surveys 
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Appendix A.1 

ER Site 161 
Summary of Constituents Detected in 1992 Septic Tank Samples 
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Appen.dix A.l 

. . ER Site 161 
Summary ofConst_ituen~ D_e~~cted in 1992 Septic Tank Samples 

.. 
•• • -··· ·.::· •••••• •• - ••• # •• •• •• ~. 

~:~ . Bui_{ding ._, 6636 
-~:F;:~::-'~: _:,'~:~~:ii.fea.-·3· · 

Sample ID No. SNLA008579 
Tank ID No. NRN 

On July 29, I 992, a sludge sample was collected from the septic tank serving Building 6636. 
During review of the radiological data, no parameters were detected that exceed U.S. 
D~partment of Energy (DOE) derived concentration guideline (DCG) limits or the 
inv_es~gation levels (IL) established during this in~estigati~n. 

•. 
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Appendix A.l, concluded: 

: ER Site 161 
Summary of Constituents Detected in 1992 Septic Tank Samples 

Building NoJArea: 

Tank JD No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth·214 

Cesium-137 

Potassium-40 

Lead·212 

Lead·214 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

Results of Septic Tank Analyses 
(Sludge Sample) 

6636 A-3 

NRN 

7/29/92 

SNLA008579 

Measured ±2 Sigma 
Concentration Uncertainty ---

6 17 

18 42 

5 17 I 
I 24 45 I 

9 17 I 
I 20 I 42 

6 16 I 
8 38 I 

I OE+02 I 3E+02 I 
0.400 0.0208 I 

<0.0171 I NA I 
0.407 0.0691 I 
0.0292 0.00482 I 
0.309 0.0187 I 
<0.278 NA 

<0.213 NA 

<0.0145 NA 

A-6 

Units 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 

pCilg 

pCilg 

pCilg 

pCill I 
pCi/mL 

pCi/mL 

pCilmL 

pCi/mL 

pCilmL 

pCilmL 

pCilmL 

pCilmL 
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ER Site 161 
Summary of Constituents in 1994 Septic Tank Samples 
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Sample 
Number 

015454-3 

015454-6 

015454-1 

015454-4 

015454-8 

015454-7 

015454-5 

... 

015<454-2 
Ul0404-l:! 

Appendix A.2 

ER Site 161 
Summary of Constituents in l~94 Sef?tiC Tank Samples 

. . -:..:.. ·: :;-?:· ..... 
Sample Sample Sample 
Matrix Tvoe Date Method Comoound Name Result 
uqUJa t-1e1a o/5/'a4 lf.!4U (VU(.;S) I 

' 
Acetone [4._:.! .l_.l:j 

8240 (VOCs} I Methylene chloride 1 J,B 
8240 (VOCs} I Tetrachloroethane 1.5J 

I 
Sludge Field 5/5194 TCLP/8240 I TCLPVOCs ND 

I 
Liquid Field 5/5/94 6010 I Arsenic . ND 

6010 I -. ·. Barium .: ... 0.029 
6010 ' Cadmium .. ..... -.- ND 
6010 ·.7 Chromium ND 
6010 Lead'·.· ND 
6010 Selenium ND 
6010 Silver ND 

Liquid Field 5/5/94 7470 Mercury ND I 

I Sludge Field 5/5/94 6010 Arsenic 4.6J 
6010 Barium 74.7 
6010 Cadmium 1.3 

I 6010 Chromium 8 

I 6010 Lead 19.1 

I 7471 ; Mercury 0.24 
6010 Selenium ND 
6010 Silver 2.1 

Sludge Field 5/5/94 7196 Hexavalent chromium ND 

Sludge Field 5/5/94 TCLP/6010 Arsenic ND 
TCLP/6010 Barium 12 B 1 
TCLP/6010 Cadmium ND 
TCLP/6010 Chromium ND 
TCLP/6010 Lead ND 
TCLP/7470 Mercury ND 
TCLP/6010 Selenium ND 
TCLP/6010 Silver ND 

Liquid Field 5/5194 9012 Cyanide ND 
::s1uage t-1e1a 5/5/94 90"10/9012_ cyamae NU 

Page 1 of2 
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Detection +- 2 · Sigma 
Limit Uncertainty Units 

10 NA mg/L 
5 NA mgll 
5 NA mg/L 

0.03-0.05 NA mg/L 

0.01 NA mg/L 
0.01 NA mg/L 
0.005 NA mg/L 
0.01 .NA mg/L 
0.003 NA mg/L 
0.005 NA mg/L 
0.01 NA mgll 

0.0002 NA mg/L 

10 NA mg/kg 
1 I NA I mg/kg 

0.5 NA mg/kg 
1 I NA I mg/kg 
5 NA mg/kg 

0.1 NA mglkg 
0.5 NA I mg/kg 
1 I NA mg/kg 

0.2 I NA mg/kg 

0.2 NA mgll 
0.02 I NA mg/L 
0.01 NA mgll 
0.02 NA mg/L 
0.1 NA mg/L 

0.0002 NA mgll 
0.4 NA mgll 

0.02 NA mgll 

0.01 NA mg/L 
0.50 NA mglkg 



Appendix A.2, concluded: 

ER Site 161 
Summary of Constituents in 1994 Septic Tank Samples 

Sample Sample Sample Sample 
Number Matrix Tvoe Date Method 

015454-12 Liquid Field 5/5/94 Gamma Spec. 

I 
015454-13 Sludge Field 5/5/94 

Gamma Spec. 
Gamma Spec. 
Gamma Spec. 

Gamma Spec. 
Gamma Spec. 
Gamma Spec. 
Gamma Spec. 

I Gamma Spec. 

Gamma Spec. 

I Gamma Spec. 

I I 
015454-13A Sludge 1 Dupl. 5/5/94 I 

I I 1 Gamma Spec. 

I I ! Gamma Spec. 

I I I I Gamma Spec. 

I I I 
I I Gamma Spec. 

I I Gamma Spec. 

I I Gamma Spec. 

I I Gamma Spec. 
I Gamma Spec. 

I I Gamma Spec. 

I I 
I I Gamma Spec. I 

I Gamma Spec. 

I I 
015454-10 Liquid Field I 5/5/94 I HASL-300 

I HASL-300 
,. I I HASL-300 

I I 
015454-11 Sludge Field 5/5/94 I . HASL-300 

HASL-300 .. I HASL-300 

0154o~1r LiqUid Field 5/5/94 I l:::f-'A-600 906.0 

~ 
8 = Compound detected in the laboratory blank. 
Dupl. = Duplicate 
J = Result is detected below the reporting limit 

or is an estimated concentration. 
mg!L = Milligrams per liter 

I 

Compound Name Result 

75 Radionuclides NO 

Uranium Series: 
Radium-226 0.722 
Lead-214 0.178 
Bismuth-2 1 4 0.178 

Thorium Series: 
Thorium-232 0.39 
Radium-228 0.39 
Actinium-228 0.352 
Thorium-228 0.274 
Lead-212 0.275 

Other Radionuclides: 
Cesium-137 0.025 
Potassium-40 6.02 

I I 
Uranium Series: 
Uranium-235 I 0.17 
Lead-214 I 0.8 

Radium-226 I 0.57 
Thorium Series: 
Thorium-232 I 0.72 
Radium-228 I 0.72 
Actinium-228 I 0.72 
Thorium-228 I 1 
Lead-212 I 1 
Thallium-208 I 0.95 

Other Radionuclides: I 
Cesium-137 0.063 
Potassium-40 18 I 

I I 
Uranium-238 I 0.47 
Uranium-235 0.011 1 

Uranium-233/234 0.78 

Uranium-238 0.53 
Uranium-235 0.024 

Uranium-233/234 0.61 

1nt1um ;j4U 

NP = Not provided by laboratory 
pCi/g = Picocuries per· gram 
pCi/L = Picocuries per liter 
pCi/mL = Picocuries per milliliter 
Spec.= Spectroscopy 

Detection +- 2 Sigma 
Limit Uncertaintv 

Variable Variable 

NP 0.42 
NP 0.048 
NP 0.051 

NP 0.099 
NP 0.099 
NP 0.09 
NP 0.037 
NP 0.037 

NP 0.021 
NP 0.439 

I 
I 

0.18 I 0.12 
0.37 I 0.28 
0.38 I 0.27 

0.54 I 0.43 
0.54 I 0.43 
0.54 I 0.43 
0.93 0.66 
0.25 I 0.21 
0.86 I 0.61 

I 
0.13 I 0.087 
1.5 I 2.6 

0.018 0.12 
0.041 0.024 
0.018 0.16 

0.018 0.076 
0.011 0.012 
0.013 0.084 

LoU 170 

mg/kg = Milligrams per kilogram 
NA =Not applicable 

TCLP =Toxicity Characteristic Leaching Procedure 
VOCs = Volatile organic compounds 

NO = Not detected 

p:\stlftabi\S161 tank.xls 
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Units 

pCi/mL 

pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
r 

pCi/g 
pCi/g 

I pCi/g 

I pCi/g 
pCi/g 

I pCi/g 
pCi!g 

I pCi/g 

I pCi/g 

I pCi/g 

I pCi/g 

I 
pCi/g 

I pCi/g 

pCi/L 
pCi/L 
pCi/L 

pCi/g 
pCi/g 
pCi/g 

pCi/L 
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Summary of 1994 PETREX ™ Passive Soil-Gas Survey Results 
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Appendix A.3 
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ER Site 161 
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results· 

Sample PCE TCE BTEX Aliphatics 

275 ND ND 10981 22671 
276 1028 ND 12365 9863 
277 ND ND 11961 833 
278 12121 2888 47484 111322 
279 ND ND 2805 14498 
280 2386 ND 59002 26914 -
281 62583 ND 50242 92517 
282 11182 ND 104208 93930 
283 22745 ND 49878 20162 
284 9792 ND 24725 30126 
285 ND · ND 857 ND 

D-1275 11395 ND 32264 58428 
D-1285 ND ND ND ND 

* 900 ND ND 4553 6219 
* 901 ND ND 4732 ND 

PCE - Tetrachloroethene 
Indicator Mass Peak(s) 164 

TCE - Trichloroethene 
Indicator Mass Peak(s) 130 

BTEX - Benzene, Toluene, Ethylbenzene.'Xylene(s) 
" Indicator Mass Peak(s) 78, 92; 106 

Aliphatics - C4-C 11 Cycloalkanes/ Alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98. 112, 

126, 140, 154 
D - Duplicate Sample 

. Sample numbers in thousands duplicate of sample numbers in hundreds 

* QNQC Blank Sample - No Compounds Detected 
above the PETREX Normal reporting Limits 

A-13 

: . .... ·. 

.. 



~ Bldg. 
~ 6635 

(approx.) 

412400 

412400 

Legend 

ffi Petrex Sampling Location 

Fences 

KAFB Roads 

Buildings 

412500 412600 

' 

I 
I 
.. 1 ~ 

~ 

I 

I 
412600 412600 

Sandia National laboratories, New Mexico 
Environmental Restoration Gee ra hie InformationS stem 

DRAFT 

Unclas:sified 

1:500 

Scii ..... F..t. 

0<===----·2 
Sanitary Sewerline, Drainfield drainlines 

Septic Tank 

i-::~·--: ·------· ER Site 161 

APPENDIX A.3 
Map Showing 

Petrex Sampling Locations 
for ER Site 161 

•cmoni 
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-
ER Site 161 

Gamma Spectroscopy Screening Results for the Drainfield 
Shallow Interval Composite Soil Sample 
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ER Site 161 
Ganuna Spectroscopy Screening Results for the Drainiield 

Shallow Interval Composite Soil Sample 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-09-95 5:04:27 PM * 
:**************~************~j*******************~***~********;***i:******: 

* Analyzed by: ~ 1_._rl J fl D /tc A Reviewed by: I /D f'l * 
*************** *~]T*~~***~*~~***************** * ******** ******* 

t/ . 
CUstomer : B.GALLOWAY/E.RANKIN (7582/SMO) 
Customer Sample ID 018821-03 
L~ Sample ID.. 50002005 

Sample Description MARINELLI SOLID SAMPLE 
Sample Type Solid 
Sample.Geometry 1SMAR 
Sample Quantity 855.000 
Sample Date/Time '" 12-12-94 
Acquire Start Date 1-07-95 
Detector Name LAB01 

Gram 
11:50:00 AM 
9:18:25 AM 

Elapsed Live Time 3600 ·seconds 
Elapsed Real Time 3602 seconds 

Comments: 

RECEI\/ED 
JAN 18 i995 

************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-238 6.63E-01 3.91E-01 8.43E-01 
TH-234 5.77E-01 2.33E-01 3.34E-01 
U-234 Not-Detected -------- 3 .. 36E+01-
RA-226 8.04E-01 2.67E-01 3.063-01 
PB-214 4.20E-01 L15E-01 3.17E-02 
BI-214 4.43E-01 7.79E-02 3.69E-02 
PB-210 Not Detected -------- 3.22E+02 

·-. 
TH-232 4.10E-01 L33E-01 9. 26E-02 
RA-228 6.00R-01 L40E-01 L 18E-01 
AC-228 S.OOE-01 L 01E-01 6.68E-02 
TH-228 2.96E-01 L 66E-01 3.05E-01 
RA-224 4.26E-01 1.97E-01 2.61E-01 
PB,212 4.06E-01 1.26E-01 2 .42E-02 
BI-212 5.34E-01 1. 77E-01 2.40E-01 
TL-208 4.08E-01 8.13E-02 4.82E-02 

U-235 Not Detected -------- 1. 77E-01 - {;,_;z-_N ~ . , 
TH-231 1 .82E 01 1.2~E OJ: 2.SJB 01~· r.t 1/t 1j'~J. 
PA-231 Not Detected -------- 7.87E-01 
AC-227 Not Detected -------- 1.30 
TH-227 Not Detected -------- 2 .43E-01 
RA-223 Not Detected -------- 6.62E-01 
RN-219 Not Detected -------- L 89E-01 
PB-211 Not Detected -------- 4.66E-01 
TL-207 Not Detected -------- L31E+01 

AM-241 ·Not Detected -------- 1. 85E- 01 
PU-239 Not Detected -------- 1.33E+02 
NP-237 Not Detected -------- 1.64E-01 
PA-233 Not Detected -------- 4 .22E-02 
TH-229 Not Detected - - A--17- - - 2.32E-01 
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ER Site 161 
Gamma Spectroscopy Screening Results for the Drainfield 

Shallow Interval Composite Soil Sample 

[Summary Report] - Sample ID: 50002005 

Nuclide Activity 
(pCi/Grarn) 

28 Error MDA 

---------- ------------- ----------- -------------
AG-~lOm Not Detected -------- 3.02E-02 
AR-4~ Not Detected -------- L 00E+26 
BA-~33 Not Detected -------- 4 .46E- 02 
BA-~40 Not Detected -------- 3.43E-0~ ~JJ~ ~ ----- .. -

CD-~09 3::=t:2E 6: 3.~5E 93: 6 . 3: 8 :a 8 S: .f'/".;1 
CD-~~5 Not Detected -------- L47E+02 //;y 
CE-~39 Not Detected -------- 2.51E-02 
CE-~4~ Not Detected -------- 6.88E-02 
CE-~44 Not Detected -------- L98E-O~ 
C0-56 Not Detected --------, 2.67E-02 
C0-57 Not Detected -------- 2.63E-02 .. 
C0-58 Not Detected -------- 3.72E-02 
C0-60 Not Detected -------- 3.57E-02 
CR-5~ Not Detected -------- 3.~8E-0~ 
CS-~34 Not Detected -------- 3.~5E-02 
CS-~37 Not Detected -------- 3.22E-02 
CU-64 Not Detected -------- 4.39E+~5 
EU-~52 Not Detected -------- 2.22E-0~ 
EU-~54 Not Detected -------- L41E-0~ 
EU-~55 Not Detected -------- L13E-0~ 
FE-59 Not Detected -------- L OlE-O~ 
GD-~53 Not Detected -------- 9.34E-02 
HG-203 Not Detected -------- 2.93E-02 
I-~3~ Not Detected -------- ~-93E-0~ 
IN-~~Sm Not Detected -------- ~.OOE+26 
IR-~92 Not Detected -------- 2.52E-02 
K-40 1.42E+0~ 2.03 L9~E-0~ 
LA-~40 Not Detected --------- l.50E+03 
.MN-54 Not Detected -------- 3.45E-02 
.MN-56 Not. Detected .-------- l.OOE+26-
M0-99 Not Detected -------- ~~5~E+02 
NA-22 Not Detected .. 

4.~2E-02 --------
NA-24 Not Detected -------- l. O~E+1~ 
NB-95 Not Detected -------- l. 59E+O~ 
ND-~47 Not Detected -------- 7.99E-0~ 
NI-57 Not Detected -------- 9.11E+03 
BE-7 Not Detected -------- 2.67E-0~ 
~U-~03 Not Detected -------- 3.44E-02 
RU-~06 Not Detected -------- 2.4~E-0~ 
SB-~22 Not Detected -------- 2.50E+O~ 
SB-~24 Not Detected -------- 3.26E-02 
SB-~25 Not Detected -------- 6 .42E-02 
SC-46 Not Detected -------- 6.06E-02 
SR-85 Not Detected -------- 3.86E-02 
TA-~82 Not Detected -------- 1. 69E-0~ 
TA-~83 Not Detected -------- 5.40 
TE-~32 Not Detected -------- 4.62 
TL-201 Not Detected -------- 2.98E+O~ 
XE-~33 Not Detected -------- 3.24E+02 
Y- 88 Not Detected -------- 3.83E-02 
ZN-65 Not Detected -------- 9.53E-02 
ZR-95 Not Detected -------- 6.85E-02 
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ER Site 161 
Gamma Spectroscopy Screening Results for the Drainfield 

Deep Interval Composite Soil Sample 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-09-95 1:37:47 PM * 
:*************~·:************************************~***~*******~~********: 

* Analyzed by: -~ (> 0 1 J 19 . Reviewed by: I (t ¥9 _r- * 
****************O~*A~AA*~**''~~*~****************** **************** 

CUstomer : B.GALLOWAY/E.RANKIN (7582/SMO) 
CUstomer Sample ID :_0_18823_-03 
LabSample ID 50002006 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

843.000 
12-13-94 
1-09-95 

Gram 
9:40:00 AM 

12:33:45 PM 
LAB01 

3600·seconds 
3602 seconds 

RECEl\fED 
JAN 1 8 i995 

SNL/Stv\0 

************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

---------- ------------- ----------- -------------
U-238 8.69E-01 4.18E-01 8.64E-01 
TH-234 8.16E-01 2.81E-01 3.32E-01 
U-234 Not- Detected -------- 3·. 54E+01-
RA-226 8.24E-01 2.92E-01 3.20E-01 
PB-214 4.26E-01 1.16E-01 3.10E-02 
BI-214 4.56E-01 8.01E-02 3.69E-02 
PB-210 Not Detected -------- 3.28E+02 

TH-2~2 4.28E-01 1.38E-01 8.99E-02 
RA-22d 5.96E-01 1. 39E- 01 1.17E-01 
AC-228 6.34E-01 1. 21E- 01 6.68E-02 
TH-228 4.77E-01 2.12E-01 3.13E-01 
Rf,.-224 4.08E-01 2.41E-01 2.79E-01 
PB-212 4.69E-01 1. 44E- 01 2.59E-02 
BI-212 6.64E-01 1.96E-01 2.58E-01 
TL-208 4.46E-01 8.93E-02 4.87E-02 

U-235 Detected ?~ Not -------- 1.87E-01 ; -
TH-231 2.53E 01 1.37E o: 2. SlE Oltv.lf )_Jtj':} t//"jil 
PA-231 Not Detected -------- 8.09E-01 
AC-227 Not Detected -------- 1.27 
TH-227 Not Detected -------- 2.58E-01 
RA-223 Not Detected -------- 7.33E-01 
RN-219 Not Detected -------- 1. 94E- 01 
PB-211 Not Detected -------- 5.01E-01 
TL-207 Not Detected -------- 1.33E+01 

AM-241 Not Detected -------- 1.89E-Ol ~~ .... 
PU-239 Not Detected -------- 2. 21E+02 .,:::T Jb:{;.'J; ;j;aj'ii 
NP-237 1. 99E 01 1.72E c: 1.. GJE 01 fl' 
PA-233 Not Detected -------- 4.38E-02 
TH-229 Not Detected -------- 2.37E-Ol 
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ERSite 161 
Gamma Spectroscopy Screening Results for the Drainfield 

Deep Interval Composite Soil Sample 

[Sununary Report] - Sample ID: 50002006 

Nuclide Activity 
(pCi/Gram) 

2S Ertor MDA 

---------- ------------- ----------- -------------
AG-110m Not Detected -------- 2.76E-02 
AR-41 Not Detected -------- l.OOE+26 
BA-133 Not Detected -------- 4.51E-02 
BA-140 Not Det~cted -------- - -3; 72E- OJ:-
CD-109 Not. ·Detected -------- 5.82E-01 
CD-115 Not Detected -------- 2.20E+02 
CE-139 Not Detected -------- 2.54E-02 
CE-141 Not Detected -------- 7.57E-02 
CE-144 Not Detected -------- 2.04E-01 
C0-56 Not Detected -------- 4.42E-02 
C0-57 Not Detected -------- 2.77E-02 
C0-58 ·Not Detected -------- 3.93E-02 
C0-60 Not Detected -------- 4.04E-02 
CR-51 Not Detected -------- 3.24E-01 
CS-134 Not Detected -------- 3.30E-02 
CS-137 Not Detected -------- 3.07E-02 
CU-64 Not Detected -------- 2.06E+16 
EU-152 Not Detected -------- 2.35E-01 
EU-154 Not Detected -------- 1.58E-01 
EU-155 Not Detected -------- 1.19E-01 
FE-59 Not Detected -------- 1.05E-01 
GD-153 Not Detected -------- 9.32E-02 
HG-203 Not Detected -------- 3.01E-02 
I-131 Not Detected -------- 2.22E-01 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected -------- 2.63E-02 
K-40 1.40E+01 2.03 1.96E-01 
LA-140 Not Detected -------- 2.56E+03 
MN-54 Not Detected -------- 3.39E-02 
MN-56 Not. Detected -------- 1. OOE+26-
M0-99 Not Detected -------- 2:19E+02 
NA-22 Not Detected -------- 4.34E-02 ? rrf ~ NA-24 Not Detected -------- 4 .15E+111fr/ JJ_;fe4' j NB-95· .. ~.09 3.5: 0. i:: IZ . 1(!~/7 ND-147 Not Detected -------- 8.72E-01 
NI-57 Not De·..;ected -------- 1.49E+04 
BE-7 Not Detected -------- 2.86E-01 
RU-'2.03 Not Detected --------- 3.47E-02 
RU-106 Not Detected -------- 2.68E-01 
SB-122 Not Detected -------- 3.72E+01 
SB-124 Not Detected -------- 3.45E-02 
SB-125 Not Detected -------- 6.76E-02 
SC-46 Not Detected -------- 6.01E-02 
SR-85 Not Detected -------- 4.07E-02 
TA-182 Not Detected -------- 1. 65E- 01 
TA-183 Not Detected -------- 6.52 
TE-132 Not Detected -------- 6.08 
TL-201 Not Detected -------- 4.24E+01 
XE-133 Not Detected -------- 4.94E+02 
Y-88 Not Detected -------- 4.08E-02 
ZN- 65 . Not Detected -------- 1. DOE- 01 
ZR-95 Not Detected -------- 7.50E-02 

·· .. · .. · .. 
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Sandia National Laboratories 
Albuquerque, New Mexico 

November 1998 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

No Further Action Proposals (4th Round) 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico Environment 
Department (NMED) to the U.S. Department of Energy (DOE) (Dinwiddie, June 5, 1998) documenting 
the review of 12 No Further Action (NFA) Proposals submitted June 1996. 

This response document is organized in numerical order by operable unit (OU) and subdivided in 
numerical order by site number. Each OU section provides NMED comments repeated in bold by 
comment number and by site number in the same order as provided in the call for response to comments. 
The DOE/Sandia National Laboratories (SNL) response is written in normal font style on a separate line 
under "Response." Responses to general technical comments begin on page 3 and responses to site
specific technical comments begin on page 10. Additional supporting information for the site-specific 
comments is included as attachments to each section. 
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General Comments 

RESPONSES TO CO:Ml\1ENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1996 (4TH ROUND) 

GENERAL COM:.MENTS 

1. For the purpose of determining suitability for No Further Action (NFA), final versions of 
site maps must be submitted. As applicable, sample locations, wells, drainages, 
watercourses, PETREX soil-vapor survey (SVS) locations, and any other important 
features must be accurately shown on such maps. 

Response: All submitted maps will be reviewed for completeness with respect to sample 
locations, wells, drainages, watercourses, PETREX soil-vapor survey (SVS), and any other 
important features, as applicable. All submitted maps are final, but the word "Draft" had been 
mistakenly left on the maps for Sites 49, 101, 116, 138, 141, 149, 151, 160, and 161 when they 
were printed. Replacement maps for these sites are included as attachments under specific 
comments for Operable Unit (OU) 1295. For all future No Further Action (NFA) proposal 
submittals, final rather than draft products will be submitted. 

2. For Environmental Restoration (~R) sites with leachfields, drywells or seepage pits; the 
core of a contaminant plume, which usually contains the highest concentrations of 
Constituents of Concern (COC's), is most likely located along a vertical axis beneath the 
center of the disposal structure. It is within this plume core where higher levels of 
contaminants will most likely reach the greatest depths in the soil/sediment column, 
possibly extending even to ground water. Therefore, at minimum, a vertical borehole must 
be installed in the center of the discharge, and sediment must be sampled below the bottom 
of the disposal structure to an appropriate depth for the appropriate organic and inorganic 
parameters. 

The latter sampling strategy contradicts Sandia's sampling protocol (two boreholes outside 
the discharge structure). 

In order to compare sampling strategies, the US Department of Energy/Sandia National 
Laboratories (DOE/Sandia) have agreed to reinvestigate five seepage pits (see letter to Mr. 
Michael J. Zamorski dated January 29, 1998). Depending on the results of this test, 
additional drilling and sampling may be required at some, none, or all of the septic systems 
previously sampled. 

Response: Completion of the reinvestigation of five seepage pits as addressed in the New 
Mexico Environment Department (NMED) letter to Mr. Michael J. Zamorski dated January 29, 
1998 (Attachment A) was completed by the U.S. Department of Energy/Sandia National 
Laboratories/New Mexico (DOE/SNL) in late January 1998. Analytical results of the center 
boring samples are not significantly different from the analytical results of the side borings 
collected previously. Results from the center boring samples are included in the specific 
comments for OU 1295. NMED Oversight Bureau (OB) staff have indicated their concurrence 
with this conclusion based upon DOE/SNL results and the results of split samples collected by 
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General Comments 

the agency and have verbally told the DOE/SNL that additional seepage pit sampling is not 
necessary. The DOE/SNL is now following Hazardous and Radioactive Materials Bureau 
(HRMB) policy on investigation of septic tanks and drainfields. Any necessary deviation from 
that policy will be discussed with the HRMB. 

3. Shallow water-table conditions may necessitate a monitoring-well network, if the results 
obtained in satisfying General Comments 1 and 2 indicate that the potential for impacting 
ground water is high. 

Response: As mentioned in the response to General Comment 2 above, the DOE/SNL plan to 
meet with the NMED/HRMB now that the reinvestigation at the five seepage pits is completed. 
Any outstanding groundwater issues at sites with shallow water-table conditions can be discussed 
with the regulator at this meeting. 

4. It is unclear whether all the septic systems have been closed or sealed in some manner so as 
to prevent any future releases to the septic systems. Additionally, no sampling was 
conducted beneath the drainlines. Some of these drainlines span more than 50 or 100ft in 
length, and, given the age of the systems, it is prudent to collect samples from beneath 
them, especially at joints/connections. 

Response: All septic systems have been closed in an approved manner so as to prevent any 
future releases. Each NFA involving' a septic system referenced an NMED inspection report 
generated by an NMED inspector who determined that the septic systems were closed to his 
satisfaction. Also, see the responses for specific comments on this topic. 

The characterization approach presented in the approved RCRA facility investigation (RFI) 
Work Plan did not include sampling beneath the drainlines. If significant contaminants of 
concern (COC) concentrations were not found in the drainfields, around the seepage pits, or near 
the surface outfalls, it is unlikely that significant COCs would be found beneath the drainlines 
leading to the release points. Thus, sampling beneath the drainlines does not appear to be 
necessary. 

5. The following statement made by Sandia regarding PETREX SVS results (e.g., page 3-4) is 
of concern: 

"In NERI's experience, levels below 100,000 ion counts for a single compound, (such as 
perchloroethene [PCE] or trichloroethane [TCE]), and 200,000 ion counts for mixtures (such 
as BTEX or aliphatic compounds [C4-Cll cycloalkanes]), under normal site conditions, would 
not represent detectable levels by standard quantitative methods for soils and/or groundwater 
(NERI June 1995)." 

Effectively, Sandia is attempting to establish "PETREX Action Levels" ("AL's", as 
minimum ion counts) for these organic compounds in soil/sediment and in water in 
apparen~ disregard of the Northeast Research Institute, Inc. (NERI) warning that 
" ... indicated response values are not directly related to absolute concentrations, but may be 
used to determine the extent of the plume, its boundaries, and plume direction." Sandia 
has used these "AL's" at various ER sites, e.g., the Technical Area (TA)-11 septic tanks and 
drainfields and TA-V seepage pits. From the results of the PETREX SVS in these cases, 
Sandia concluded that: 
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" ... the levels for all compounds were .. .low and may not necessarily indicate 
environmentally significant levels in subsurface soil .... " 

However, at both TA-Il and TA-V, TCE contamination in ground water exceeds the 
Maximum Contaminant Level (MCL). This indicates that Sandia's assumption regarding 
PETREX SVS ion counts is wrong. NMED review ofNERI case histories and Sandia's 
investigation results using the PETREX SVS method indicates that quantifiable levels of 
TCE and hydrocarbons may be present in ground water even if there are ion count levels 
less than Sandia's "AL's" in soil. Sandia must supply the rationale for establishing "AL's" 
for the PETREX method in light of NERI's warning and in recognition of the detectable 
levels of TCE contamination that have been documented in ground water at TA-Il and TA
V. This rationale must include the models used for quantifying compounds based upon 
PETREX SVS results, including examples indicating the success, failure, and accuracy of 
the models. 

Response: The DOE/SNL used the PETREX ion counts as a semiquantitative method to identify 
the nature and lateral extent of volatile organic compounds (VOC) and semi volatile organic 
compounds (SVOC) in the shallow subsurface (i.e., "hot spots"). If the groundwater is shallow, 
the technique also can detect VOCs volatilizing from the groundwater. However, the technique 
is not likely to detect VOCs in groundwater 300 to 500 feet (ft) deep, as at Technical Area 
(TA) II and TA-V. 

The quotes cited above were taken from the Northwest Research Institute (NERI) report of the 
TA-Il investigation and were not quotes by DOE/SNL. As stated in NERI's report (in the quotes 
contained in the NMED comments), those ion counts below 100,000 (lOOK) or 200K "would not 
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI 
1995)" (Attachment B). In other words, the levels ofVOCs are so low that they would most 
likely not be detected in a laboratory using standard U.S. Environmental Protection Agency 
(EPA) methods. Also, the statement from the NERI report that "the levels for all compounds 
were ... low and may not necessarily indicate environmentally significant levels in subsurface 
soil. ... " is not a conclusion from DOE/SNL but is based upon NERI's experience. 

Low concentrations ofVOCs are present in groundwater at TA-Il and TA-V. However, because 
of the depth to groundwater, NERI' s experience suggests that it is highly improbable that the 
VOCs could be detected by the SVS method. The DOE/SNL is using the SVS method to 
evaluate whether near-surface sources for VOCs exist. ·we believe that the PETREX results did 
not clearly identify a release site or VOC source to correlate with the groundwater 
concentrations. 

Because the use and limitations of SVS are of importance to both the NMED and the DOE/SNL, 
we propose that technical staff convene a joint meeting to develop a common understanding, 
based upon the NERI studies, of such use and limitations. 

6. Analytical results exceeding calculated upper tolerance limits (UTL's) (or 95th percentiles) 
are statistically significant evidence of potential contamination and cannot be automatically 
construed as representative of extreme background values. Data exceeding UTL's (or 95th 
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being submitted to the NMED. The DOE/SNL has reviewed all data tables in the 4th NFA 
Submittal for completeness with respect to the above elements and are submitting revised tables 
with this Request for Supplemental Information response to the NMED, as applicable. 

9. Quality Assurance/Quality Control (QA/QC) - At the December 3, 1996, Sandia 
North/Low-Flow Sampling meeting held at the NMED offices in Santa Fe (attended by 
DOE, Sandia, and NMED), representatives of the Hazardous and Radioactive Materials 
Bureau (HRMB) expressed concern about Sandia's QC problems in regard to "common 
laboratory contaminants" found in blanks (such as acetone, 2-hexanone (MBK), 2-
butanone (MEK), methyl isobutyl ketone (MIDK), methylene chloride, toluene, and total 
xylenes). These compounds have been historically used at Sandia's ER sites and, in some 
cases, disposed of onto the ground and into pits, trenches, lagoons and leachfields. Thus, 
the presence of common laboratory chemicals in QC blanks cannot be automatically 
discounted as laboratory contamination. Additionally, at this meeting, HRMB staff 
members suggested that DOE/Sandia review its contract laboratories' QA/QC programs, 
and, if found deficient, remedy the problem or find another laboratory. 

Analytical results for field, trip, and equipment blanks, and duplicates must be included on 
data tables. Data tables must also include a comparison of offsite and onsite laboratory 
results (e.g., at minimum, relative percent differences (RPD's)) as part of the QA/QC 
information. 

Response: The DOE/SNL follow the blank qualification guidelines (i.e., the "Blank Rule") set 
forth in "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (EPA, February 1994)" when validating data for common laboratory contaminants such 
as acetone, methylene chloride, and 2-butanone. Common laboratory contaminants are generally 
VOCs that are required by EPA methods for the extraction and concentration of organic 
compounds. Because they are volatile and are generally used in concentrated solutions, they can 
be found in small concentrations throughout any analytical laboratory. To minimize potential 
contamination of samples, analytical laboratories isolate all VOC samples and the associated 
instrument laboratories, restrict access to these areas, and pressurize the analysis areas with 
filtered air. The EPA has historically recognized that even with such precautions, analytical 
laboratories cannot completely eliminate possible contamination from such sources as entering 
and leaving these areas or absorption on clothing. Therefore, the EPA has allowed, within the 
functional guidelines, a slightly relaxed criterion for very low-level contamination from these · 
compounds. 

As discussed in the OU 1295 NFA proposals, VOCs found in soil trip blanks submitted with 
VOC sample shipments are further evidence that most VOCs detected in the samples result from 
laboratory contamination. 

The DOE/SNL use the following procedure to evaluate data for laboratory contamination: 

Sample results are qualified as undetected (U) if the sample concentration is less than ten 
times the concentration of the common laboratory contaminants in any blank or five times 
the concentration of any other contaminant in any blank. 
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If other problems are encountered that result in any suspect blank data, the DOE/SNL notify 
the laboratory and further evaluation is conducted. 

The comment suggesting that the DOE/SNL review its contract laboratories' quality 
assurance/quality control (QA/QC) programs is noted by the DOE/SNL. SNL's Sample 
Management Office has an ongoing audit program to evaluate the adequacy of QAJQC problems 
at the off-site contract laboratories; this program is supplemented by a similar program overseen 
by the DOE's Albuquerque Operations Office. When specific QA/QC concerns arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 

The DOE/SNL would be pleased to arrange a dialogue with the NMED/HRMB and the DOE 
laboratory auditors to discuss this subject further. 

10. Explosives sampling- Method 8515 is an immunoassay screening tool for nitrotoluene 
compounds. Sensitivity of this method may be unacceptable (MDL's from 100-100,000 
ppb) and reproducibility of results is erratic. To achieve more reliable and defensible 
results, Sandia must use Method 8330, which detects not only the Method 8515 compounds, 
but also detects nitroguanidine, ammonium nitrate, Composition C4, PBX-9404, PBX-9405, 
pentaerythritol tetranitrate (PETN), HMX and RDX; these explosive compounds were 
commonly used by Sandia. 

Response: Method 8515 was initially used by the DOE/SNL for qualitative analysis as a cost
saving measure with the intent to follow up with quantitative analysis if a "hit" occurred. The 
DOE/SNL believe that Method 8515 with a 1-ppm detection limit has been successfully used as a 
technique for identifying trinitrotoluene (TNT) given the risk-based action level for an industrial 
land.:.use scenario (79.7 ppm) or residential land-use scenario (20 ppm) for trinitrotoluene. 
Although the DOE/SNL recognize that the method is limited to detection of TNT, this screening 
approach was used because the DOE/SNL did not expect to find explosives at these sites. 

The DOE/SNL agree that Method 8330 is the desired method for quantitative analytical results 
for 1 ,3,5, 7 -tetranitro-1 ,3,5, 7-tetrazacyclooctane (HMX), 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane 
( RDX), and pentaerythritol tetranonitrate (PETN), which were the most commonly used 
explosives at SNL after the mid-1960s. RDX and HMX, are both Method 8330 analytes; C-4 is 
90 percent RDX, PBX-9404 is approximately 94 percent HMX and PBX-9405 is approximately. 
92 percent RDX each. However, none of the three compounds is specifically quantified by the 
method. Ammonium nitrate, nitro guanidine, and PETN are not specific analytes although their 
presence may be indicated by other compounds. The DOE/SNL will be using Method 8330 in 
future characterization activities. 

11. Positive results from the PETREX SVS indicate plumes of polychlorinated biphenyl (PCB), 
BTEX (benzene, toluene, ethylbenzene, and xylene - common fuel constituents), and 
aliphatics, or a combined plume potentially underlie some discharge areas. Soil/sediment 
sampling may have been insufficient to determine whether observed soil-vapor 
concentrations are the result of contaminated sediments, subsurface soil-vapor migration, 
or movement of contaminated ground water. Additional boreholes may be needed with 
active or passive soil-vapor monitoring systems installed at the surface and at the bottom. 
Also, boreholes must be of sufficient depth so as to determine the vertical profile of each 
soil-gas plume. 

SNUNM ER Project 
October 1998 
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Response: Because soil vapor in the vadose zone may be an indication of a VOC release, the 
DOE/SNL used the soil vapor results to help locate source areas or release points in the near and 
shallow subsurface soil during site characterization. The PETREX SVS will not identify 
solvents (or polychlorinated biphenyls [PCB]) in groundwater that is deep (greater than 100 feet 
below the ground surface [bgs]) (Attachment B). Because the VOC concentrations in 
groundwater at TA-ll are barely above maximum contaminant levels, the scenario described by 
the NMED above is highly unlikely. 

The DOE/SNL believe that it is not technically or financially feasible to attempt to characterize a 
"soil vapor" plume as the NMED suggests. The goal of the SVS was to use this screening 
technique to locate possible additional VOC sources in the shallow vadose zone sites. 

Again, as stated in the response to General Comment 5 above, the DOE/SNL proposes that a 
meeting be arranged with the NMED to develop a common understanding, based upon the NERI 
studies, of the uses and limitations of SVSs. 

SNUNM ER Project 
October 1998 
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GARY E. JOHNSON 

GOVERNOR 

--. 0 ----- ·-·---.- --- ------·---.-

Hazardous & Radioactive Materials Bureau 
2044 Galisteo 

P.O. Box 26110 
Santa Fe, New Mexico 87 502 

(505) 827-1557 
Fax (505) 827-1544 MARK E. WEIDLER 

SECRETARY. 

EDGAR T. THOR!v"TOS. Ill 
DEPUTY SECRETAR'i 

I January 29, 1998 
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l'vfr. Michael J. Zamorski 
Acting Area Manager 
Kirtland Area Office 
US Department of Energy 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

I RE: Sampling Protocol for Septic Systems 

I 

I 
I 
I 
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Dear t-.-·lr. Zamorski: 

This letter responds to a meeting held in June 1997 in Santa Fe that was attended by the US 
Department of Energy, Sandia National Laboratories (SNL), and New Mexico Environment 
Department (NMED) personnel to discuss appropriate sampling protocol with respect to 
leachfields, drywells, and seepage pits. Following that- meeting. NMED Hazardous and 
Radioactive Materials Bureau (HR~·fB) staff have determined that a test should be conducted to 
compare the different septic system sampling protocols presented by SNL and HRMB. This test 
consists of reinvestigating five Environmental Restoration (ER) sites at SNL. This maner is 
addressed more fully below, following a brief discussion of HRMB"s septic system sampling 
protocol. 

HR\fB Seoric Svstem Samolin£ Protocol 
HR~·IB believes that the core of the plume below drainfields (leachfields), drywells, and seepage 
pits will usually contain the highest concentrations of contaminants. The core of the plume is 
most likely located along a .vertical a.xis beneath the center of-the disposal structure. It is within 
the plume core that contaminants will most likely reach the greatest depths into the soil/sedimem 
column. potentially extending even to ground water. Therefore, at minimum, a vertical borehole 
should be installed in the center of the discharge structure. Soil/sediment below the bottom of 
the discharge structure should be sampled for the pertinent organic and inorganic parameters to 
an appropriate depth. The sampling frequency in each borehole should not exceed five ft. and 
a minimum of two clean samples IS necessary to delineate the vertical extent of any 
contamination that may be present. 



Mr. Michael J. Zarnorski 
January 29, 1998 
Page 2 

At any septic system site where shallov; bedrock is encountered, samples should be collected at 
the bortom of the discharge structure and immediately above the bedrock surface. Depending 
on the analytical results of such samples, it may be necessary to drill additional borings along 
the alluvium/bedrock contact and/or into bedrock. 

In general, this is the protocol HRMB \\·ill require for all future assessmentS of septic system 
components. 

Seotic Svstem Reinvesti£ation 
In contrast to the above, SNL's sampling protocol consists of drilling two boreholes outside the 
drainage strucrure. 

To resolve this issue, five areas are to be reinvestigated. Depending on the results of this srudy. 
SNL may ha\·e to reinvestigate alL some, or none of the septic systems that ha\·e been 
previously sampled. The test procedure i? described in more detail in Enclosure A. 

Please contact William Moats of my staff at 841-9471 if you have any questions or comments. 

Enclosure 

xc: Roger Kennett, NMED/DOE OB 
Bill McDonald, NMEDiDOE OB 
Mark Jackson, DOE/KAO 
Warren Cox, SNL 
David Neleigh, EPA 
file: hswa, snl ou1295, 98 
track: snl, 1/29/98, doe/kao. hrmb/sk. re, file. 

./ 



I 

I 
I 

' ' 
' I 
I 

I 
I 
I 
I 
I 

' I 

I 
I 

ENCLOSURE A 

TEST FOR ADEQUACY OF LEACHFIELD, DRYWELL 
AA'D SEEPAGE PIT SA .. lvlPLING PROTOCOL 

UTILIZED BY SA.c'-iTIIA NATIONAL LABORATORIES 

Five Environmental Restoration (ER) septic system sires will be tested. Testing will consist of drilling 
a borehole through the center of each drainage structure. At the request of the US Department of 
Energy/Sandia National Laboratories/New Mexico (Sandia), the sampling frequency used for previous 
sampling will be maintained for this test; however, at least one sample must be collected immediately 
below the drainage structure. Selection of sites was based on potential impact to human health and the 
environment, and on suitability for meaningful comparison of protocols. Table I identifies the sires and 
summarizes the rationale for selection. Table 2 lists the various constituents to be analyzed for at each 
sire. 

ER Site Name .··.·•· Selection Criteria Rationale 

101 Building 9926 Explosives Photochemicals, metals, solvents, 
Research Lab HE, potentially high discharge 

1+1 Building 9967 (High HE injected imo the subsurface -
Explosives Assembly Building) 50-150 ft above the water table 
Septic System 

' 

151 Building 9940 NRC Testing Photochemicals, solvents, HE, 
Facility metals, DU, potentially high 

discharge 

154 Building 9960 (Explosives HE and solvents injected into the 
Preparation Facility) Septic subsurface - 50-150ft above the 
System water table 

160 Building: 9832 (Vehicle HE and DU injected imo the 
Assembly Building) Septic subsurface - 50-150 ft abo\·e the 
System water table 

Table I. Selected ER Sites for Septic System Test 

Tht: septic system sires st!lected are discussed in the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation Work Plan for Opt:rable Unit (OU) 1295, Sepric Tanks and Drainfields C'v1arch 
1993) andjn tht: OU 1295 Dt:cision Report-C•1ay 1996). Four ofthe ER sires (101, 141, 151, and 160) 
are included in the fourth round of No Further Action proposals (June 1996). According to tht: Dt:cision 
Repl1rt, ER Sitt: 154 rt:quirt:s additional characterization. 

!IJZJrullUS anu RJJinacti\·c :\1atcrial> flurcau 
1\c'' t-l<:xicn Envin,nmcm D~panmcnt 
Janu~ry !99H 



I 
• 

I 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

I 

Laboratory analytical results will be compared to those obtained by the previous Sandia investigation 
protocol, i.e., two boreholes drilled ourside of the seepage pit or drainage structure. Sandia may be 
required to redrill and resample some, all, or none of the septic systems that were previously sampled. 
The need to redrill and resample depends on \vhether results from the test indicate higher concenrrarions 
of contaminants beneath the centers of the drainage structures, or no appreciable difference, as determined 
by the Hazardous and Radioactive Materials Bureau. · 

ER Site SVOCs ·VOCs BE Me.:als I Soil pH Soil I cr·6 Isotopic 
· .. 

(8330) mitrate u 

101 N y y y I N I NA I NA I N 

141 N y 
I 

y y I NA I NA I NA N 

151 N y y y IN I N I 
y .I y 

154 I 
y y y y INA I NA I 

y I N 

160 I N y y y IN I NA I NA I N 

Notes: 
Y - .-\nalysis of the constiruem will be done for the septic system test. 
N - Analysis of the constiruent will not be done for the s::;:t!c system test. 
NA - Not appiic.1ble. (Analysis of the constiruem was not done in the original investigation). 

Table 2. Selected Analytes for Septic System Test 

HazardPus and Radioactive Materials Bure:lU 
Ne"· 1\fexico Environment Department 
January 1998 

I Cyanide Tritium 

I 
y 

I N 

I NA N I 
I N N 

I NA N 

I NA 1\.-\ I 

/ 
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PREPARED BY: 

APPROVED BY: 

PETREX SOIL GAS SURVEY RESULTS 
CONDUCTED AT VARIOUS SITES 

OF THE SEPTIC TANKS 
AND PRAINFIELDS OPERATING UNITS 

SANDIA NATIONAL LABORATORIES 
ALBUQUERQUE, NEW MEXICO 

DATE: 

I I 

DATE: 

NORTHEAST RESEARCH INSTITUTE 
605 PARFET STREET, SUITE 100 

LAKEWOOD, COLORADO 80215 
(303) 238-0090 

0494-2096E 

Lakewood. Colorado 80215-5518 
303-238-0090 • 800-845-5137 

Fax 303-238-2522 

0-------------------------PETREX Soil Gas Technology • Environmental & Resource Investigations {~ 



I PETREX Soil Gas Survey- SNL, Albuquerque, New Mexico 06/01/95 

1 The analytical and interpretative results of the duplicate collectors are provided in Table 32, 
Appendix B. 
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8.0 DISCUSSION 

The soil gas response levels discussed in the following section are described as high, 
intermediate or low relative to the entire data set. The ion count values that have been reported 
represent qualitative soil gas values that were evaluated relative to the other sampler locations. 

The response values are reported in ion counts. Ion count values are the unit of measure assigned 
by the mass spectrometer to the relative intensities associated with each of the reported 
compounds. These intensity levels or response levels do not represent an actual concentration of 
the reported compounds; however, they are best utilized as. a qualitative measurement. A 
difference in ion count values of an order of magnitude or more is considered significant when 
interpreting potential source areas and migration/dispersion pathways versus background areas. 

The following sites, which had significant soil gas detections, are discussed in the orders that 
they were sampled. The sites that showed no significant soil gas detections are listed in Section 
8.18. 

In a majority of the soil gas samples used in this investigation, only low levels ofthe compounds 
identified were detected. In NERI's experience, levels below 100,000 ion counts for a single 
compound, and levels below 200,000 ion counts for mixtures, under normal site conditions, 
would not represent detectable levels by standard quantitative methods for soils and/or 
groundwater. Normal site conditions are considered to be sites in which the depth to 
groundwater is less than 100 feet below the surface, groundwater flow rates are undisturbed, and 
normal precipitation occurs during sampler exposure. Due to the unusual site conditions at 
SNL, and the influx of monsoon moisture during sampler exposure, values less than 100,000 ion 
counts for the chlorinated compounds, and values less than 200,000 ion counts for the 
hydrocarbon mixtures, were considered potentially significant for this investigation. 

For a complete discussion of relative response map evaluation, please refer to the PETREX 
Protocol, Appendix A. 

8.1 SITE 145 

In most samples, the levels of VOCs detected at Site 145 are not normally associated with 
potential source areas, or potentially environmentally significant contaminant concentrations in 
the subsurface. The soil gas response for TCE at location 64 may represent detectable levels by 
standard EPA methods in the subsurface; however, in NERI's experience single point anomalies 
generally represent isolated surface spills and do not reflect chemical occurrences which may 
impact groundwater. The soil gas results for Site 145 are provided on Table 2, Appendix ~· 
The sample locations for Site 145 were mapped and are shown on Plates 1 and 2, Appendix F. 

Northeast Research Institute LLC 9 



Site-Specific Comments 

52. Table 3-3 indicates that Ba and total Cr concentrations exceeding Sandia's proposed 
background levels are increasing with depth in the boreholes. Because the boreholes are 
offset from the disposal structure, are drilled vertically, and are only 18ft deep, they may not 
have intercepted soils/sediments that received the bulk of contamination from the discharge. 
Because the water table at this site may be as shallow as 50ft, there is a significant potential 
for ground-water contamination. Sandia must collect and analyze additional samples, at 
depths greater than 18ft, to characterize the vertical extent of potential Ba and total Cr 
contamination under the seepage pit. Also, see General Comment 2. 

Response: As indicated in the response to the first comment for ER Site 160, depth to groundwater 
may be significantly greater than 50 ft bgs. Also, barium and chromium concentrations were less 
than the maximum approved Canyons background concentrations for barium and chromium (246 
and 18.8 mglk:g respectively) in all soil samples collected at this site. The DOE/SNL, therefore, see 
no evidence of barium or chromium contamination at ER Site 160, and believe that additional 
sampling for these two metals is unjustified and unnecessary. 

ER Site 161, Building 6636 Septic System 

ER Site 161 consists of the septic tank and drainfield that served Building 6636, the control building 
for the Nondestructive Test Facility. Building 6636 was constructed in 1971 and used for monitoring 
climatic tests, as a control center, and for developing film. Since 1989, the facility has been connected 
to the sanitary-sewer system, and the septic system is no longer used. Film-developing waste is now 
containerized and shipped offsite. 

Hazardous materials used and discharged into the septic system from 1971 to 1989 were reported as 
approximately 900 gal of photo-processing chemicals (Cd, Cr+6, CN, Ag) and sodium dichromate. 
Once in the soil column, contaminants may have migrated to the water table in solution with 
d~scharged wastewater. 

2.3 Historical Operations 

53. Figures 1-1 and 1-2- see General Comment 1. 

Response: See response to General Comment 1. 

3.4 The Results of Previous Sampling/Surveys 

54. PETREX SVS sample ID numbers on page A-13 do not match those on the figure on page A-
14. The results of the PETREX SVS indicate plumes of PCE, BTEX, and aliphatics, or a 
combined plume may be underneath and/or migrating away from the drainfield. Sandia 
must complete boreholes at PETREX SVS locations 141 and 433, and install active or passive 
soil-vapor monitoring systems both at the surface and the bottom of the boreholes. Also, see 
General Comments 5 and 11. 

Response: The PETREX SVS results summary table on page A -13 of the NF A proposal for this 
site (for PETREX sample numbers 275 through 285) represent results of the first PETREX SVS 
that was completed between the inner and outer fences at the site. This first PETREX SVS was 
completed at this location because it was originally thought that the drainfield was located between 

SNUNM ER Project 
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Site-Specific Comments 

the two fences. However, the drainfield was subsequently located with a backhoe and was found to 
be actually located east and outside of the outer perimeter fence surrounding Building 6636. When 
the actual location was discovered, a second PETREX SVS (using sampler numbers 501 through 
525) was completed in that area. These PETREX locations are correctly shown on the figure 
labeled "Appendix A.3" on page A-14 of the NF A proposal. The sample locations for the first 
PETREX SVS were not determined and mapped, because the survey was completed at the wrong 
location. 

Analytical results for the second PETREX SVS (samplers P-501 through P-525) were inadvertently 
omitted from the NF A proposal for this site and are provided in Attachment D of the site-specific 
portion of this submission. 

It is not clear to DOE/SNL which of the ER Site 161 PETREX locations are of concern to the 
NMED. There are no PETREX sample location numbers 141 or 433 in either the first or second 
PETREX SVS completed at this site. SNL suggests that the NMED review the analytical data for 
the second PETREX SVS provided herein. If necessary, the DOE/SNL and NMED technical staff 
can then meet to discuss any remaining concerns that may persist as a result of this additional 
PETREX data. 

3.5 Confirmatory Sampling 

55. Data collection - see General Comments 2, 6, 8, 9 and 10. 

Response: See responses to General Comments 2, 6, 8, and 9. Regarding General Comment 10, the 
DOE/SNL recognize that the TNT immunoassay screening technique will not detect HE 
compounds such as RDX and HMX. Therefore, SNL agrees to collect additional HE samples from 
up to three locations and from depths (of down to approximately 25ft bgs, as before) designated by 
the NMED, and analyze them using Method 8330 or equivalent. 

SNUNM ER Project 
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ATTACHMENT A 

FINAL SITE MAPS FOR 
SWMUs 49, 101, 116, 138, 141, 149, 151, 160, AND 161 
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ou 1295 I 
Table 30 

PETREX Relative Soil Gas Response Values 
(in ion counts) 
SNL STD Sites 

All Additional Samples 

Sample PCE TCE BTEX Aliphatics 
501 ND ND 411. ND 
502 ND ND 3676 109664 ~ 

503 ND ND 1517 926 
504 ND ND 2464 3798 
505 1256 ND 4226 4635 
506 ND ND 5146 3172 . 

' 507 ND ND 4074 2472 s 

508 ND ND 91840 6474 9 
~ 

509 ND ND ND ND '·~ 

510 ND ND 1260 3186 
511 ND ND 13106 3744 
512 ~'D ND 9624 8799 
513 :NTI ND ND 1355 

.. ~ 514 :NTI ND 4460 4360 
515 469 ND 9013 5101 

\ 516 493 4386 569188 305565 
517 ND ND 17134 33338 "' 
518 ND ND 1852 5355 
519 ND ND 57926 44204 
520 24197 ND 233255 437919 
521 ND ND 15081 6693 
522 ND ND 21256 7407 
523 ND ND ND 6320 
524 ND ND ND ND 
525 1993 ND 91660 277753 

* 900 ND ND ND ND 
* 901 ND ND ND ND 

~! 
·~, D-2515 ND ND 3703 ND ':"·, 
};" 
~" ' ,. 
~·J: - Tetrachloroethene 
~; .. ~ 

Indicator Mass Peak(s) 164 

- T richloroethene 
Indicator Mass Peak(s) 130 

- Benzene, Toluene, Ethylbenzene/Xylene(s) 
Indicator Mass Peak(s) 78, 92, 106 
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ou 1295 
Table 30 

PETREX Relative Soil Gas Response Values 

(in ion counts) 

SNL STD Sites 

All Additional Samples 

Aliph_atics - C4-C 11 Cycloalkanes/ Alkenes 
Indicator Mass Peak(s) 56, 70, 84, 98, 112, 

126, 140, 154 

D - Duplicate Sample 
Sample numbers in thousands duplicate of sample numbers in hundreds 

* QAIQC Blank Sample- No Compounds Detected 
above the PETREX Normal reporting Limits 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 2 9 2fm 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 

. Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Request for Supplemental Information Responses and 
Proposals for Corrective Action Complete (CAC), Drain and Septic Systems (DSS) 
Solid Waste ManagementUnit(SWMU}49,101,116, 138,149,154, and 161 at 
Sandia National Laboratories, New Mexico, EPA 10 No. NM5890110518. These 
documents are compiled as DSS Round 9 and CAC (formerly No further Action [NFA]) 
Batch 27. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS SWMUs 49, 101, 116, 138, 149,154, and 161. 
The risk assessments conclude that for six of the seven sites (SWMUs 49, 1 01, 116, 
138, 149 and 161): (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. For the remaining site (SWMU 154 ), the risk assessment 
concludes that: (1) there is no significant risk to human health under the industrial 
land-use scenario; and (2) that there is no ecological risk associated with the site. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for SWMUs 49, 101, 116, 138, 149 and 
161, and a determination of Corrective Action Complete with controls is requested for 
SWMU 154. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
L. King, EPA, Region 6 {Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
D. Pepe , NMED-08 (Santa Fe) 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1 089 
ESHSEC Records Center, MS 1087 

JUN 2 9 2005 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

REQUEST FOR SUPPLEMENTAL INFORMATION 
RESPONSE AND PROPOSAL FOR 

CORRECTIVE ACTION COMPLETE FOR 
DRAIN AND SEPTIC SYSTEMS SWMU 161, 

BUILDING 6636 SEPTIC SYSTEM AT 
TECHNICAL AREA Ill 

June 2005 

United States Department of Energy 
Sandia Site Office 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 161 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNLINM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 161 (SNL/NM June 
1996). In June 1998, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) on the NFA proposal that 
required finalized location and site maps and the investigation of a potential soil-vapor plume 
indicated by PETREX™ passive soil-vapor survey data. In addition, the NMED required 
SNL/NM to analyze for high explosive (HE) compounds using U.S. Environmental Protection 
Agency (EPA) Method 8330, complete a revised risk assessment that follows NMED risk 
assessment protocols, and revise analytical tables to include complete analyte lists and method 
detection limits for the analytes (NMED June 1998). 

SNL/NM responded to the RSI in November 1998, submitted revised maps and amended data 
tables, and committed to completing a revised risk assessment in accordance with current risk 
assessment procedures. SNL/NM also agreed to collect additional HE soil samples from up to 
three locations at the site (SNL/NM November 1998). 

At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the 22 OU 1295 
SWMUs and 61 other Drain and Septic Systems (DSS) Area of Concern (AOC) sites at 
SNL/NM. A Sampling and Analysis Plan (SAP) (SNL!NM October 1999) was written that 
documented investigations planned for completion at all OU 1295 SWMUs and AOC sites. The 
plan was approved by the NMED in January 2000 (Bearzi January 2000). The NMED notified 
SNL!NM in June 2000 that the need for additional work at SWMU 161 and other·DSS sites 
would be determined after additional work was completed pursuant to the SAP (NMED June 
2000). Technical details for soil sampling procedures, soil sample locations, laboratory 
analytical methods, and passive soil-vapor sampling requirements at these sites were specified 
in a follow-up Field Implementation Plan (SNL/NM November 2001 ), which was also approved 
by the NMED (Moats February 2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMUs were combined into the AOC 
site investigation procedures outlined in the SAP (SNL/NM October 1999). Shallow subsurface 
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by 
November 2002. The data were evaluated and the candidate SWMU and AOC sites were 
ranked in order to select sites for deep soil-vapor well installation and sampling. SWMU 161 
was not one of the sites selected for deep soil-vapor well sampling or any other additional work. 

In January 2005, SNLINM contacted the NMED Hazardous Waste Bureau (HWB) regarding the 
need for collection of the additional soil samples for HE compound analysis at SWMU 161; the 
NMED-HWB responded that no additional sampling would be required (Cooper February 2005). 
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1.2 Remaining RSI Requirement 

The remaining requirement to fulfill the June 1998 RSI for SWMU 161 that is addressed in this 
RSI response is to: 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided. Because the site description 
and operational history were presented in the initial NFA proposal (SNLINM June 1996), the 
information is only briefly summarized in the risk assessment report in Chapter 2.0. 
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2.0 RISK ASSESSMENT REPORT FOR DSS SWMU 161 

2.1 Site Description and History 

DSS SWMU 161, the Building 6636 Septic System at SNL/NM, is located in Technical Area Ill 
on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE). The abandoned septic system consisted of a 750-gallon 
septic tank connected to a drainfield consisting of 10, 60-foot-long, 4-inch-diameter, perforated 
clay pipe drain lines. In addition, Building 6635, located immediately southwest of 
Building 6636, contains floor drains in the east and west corners of the building that also 
discharge to the drainfield. Available information indicates that Buildings 6635 and 6636 were 
constructed in 1971 (SNLINM March 2003), and it is assumed that the septic system was also 
constructed at that time. By 1993, discharges from the facilities were routed to the City of 
Albuquerque sanitary sewer system (Jones July 1993). The old septic system lines were 
disconnected and capped, and the system was abandoned in place concurrent with this change 
(Romero September 2003). Waste in the septic tank was removed and managed according to 
SNL/NM policy. The empty and decontaminated septic tank was inspected by the NMED on 
January 26, 1996, and a closure form was signed (SNL/NM January 1996). The septic tank 
was backfilled with clean, native soil from the area in early 1996. 

Environmental concern about DSS SWMU 161 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the Building 6636 
septic system and Building 6635 floor drains at this site. Because operational records were not 
available, the investigation was planned to be consistent with other DSS site investigations and 
to sample for possible COCs that may have been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies approximately 1 ,000 feet south of the site and terminates in the playa just west of 
KAFB. No springs or perennial surface-water bodies are located within 2.5 miles of the site. 
Average annual rainfall in the SNLINM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface is nearly flat. Infiltration of precipitation is almost nonexistent as 
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNL/NM March 1996). Most of the area immediately surrounding SWMU 161 is unpaved with 
some native vegetation, and no storm sewers are used to direct surface water away from the 
site. 

DSS SWMU 161 lies at an average elevation of approximately 5,384 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. Groundwater is approximately 466 feet below ground surface {bgs). 
Groundwater flow is thought to be to the west in this area (SNLINM April 2004). The nearest 
groundwater monitoring wells are located at the Chemical Waste Landfill, approximately 
3,500 feet southeast of the site. The nearest production wells are north of the site and include 
KAFB-4 and KAFB-11, which are approximately 3.9 and 4.4 miles away, respectively. 
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2.2 Data Quality Objectives 

Soil sampling was conducted in 1994 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA 
Facility Investigation Work Plan" (SNLJNM March 1993), the SAP for the RFI of the septic tanks 
and drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan and 
SAP based upon discussions with the NMED/HRMB. 

The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 2.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 161 was effluent discharged to the environment from 
the drainfield at this site. 

Table 2.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 161 Potential COC 
Sampling Area(s) Source 

Soil beneath the Effluent 
septic system discharged to the 
drainfield environment from 

the drainfield 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
septic tank environment from 

the septic tank 

coc 
DSS 
NA 
SWMU 

=Constituent of concern. 
= Drain and Septic Systems. 
= Not applicable. 
=Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (sam pies/acre) Rationale 

9 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the drainfield 

2 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the septic tank 

In 1994, soil samples were collected from boreholes drilled in the drainfield and adjacent to the 
septic tank using a Geoprobe ™. The 1994 drainfield sampling intervals started at 10 and 
20 feet bgs in each of the drainfield borings. The DSS SWMU 161 septic tank borehole 
sampling intervals started 7.5 feet bgs; a depth equal to the base of the septic tank. Soil 
samples were collected using procedures described in the RFI Work Plan (SNLJNM March 
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1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). Table 2.2-2 
summarizes the types of confirmatory and quality assurance (QA)/quality control (QC) samples 
collected at the site and the laboratories that performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), RCRA metals, hexavalent chromium, cyanide, tritium, and radionuclides 
by gamma spectroscopy. The samples were analyzed by off-site laboratories (Quanterra 
Environmental Services [QES] and Thermo Analytical lnc./Eberline Laboratories [TMA]) and the 
on-site SNLINM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 2.2-3 
summarizes the analytical methods and the data quality requirements from the RFI Work Plan 
(SNL/NM March 1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of one 
trip blank (for VOCs only), two field duplicates, and one set of equipment blanks. No significant 
QA/QC problems were identified in the QA/QC samples. 

All of the DSS SWMU 161 soil sample results were verified/validated by SNL/NM. The off-site 
laboratory results from QES and TMA were reviewed according to "Verification and Validation of 
Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL/NM July 1994) or earlier ER Project Administrative Operating Procedures (AOPs). The 
gamma spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory 
Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNLINM July 1996) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

2.3 Determination of Nature, Rate, and Extent of Contamination 

2.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 161 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994 ), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 161, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 
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Table 2.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 161 

Sample Type VOCs SVOCs 
Confirmatory 20 20 
Duplicates 2 2 
EBs and TBsa 3 1 
Total Samples 25 23 
Analytical Laboratory QES QES 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
QAJQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
TMA =Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 

Hexavalent 
RCRA Metals Chromium Total Cyanide 

20 20 20 
2 2 2 
1 1 1 

23 23 23 
QES QES QES 

Gamma 
Spectroscopy 

Tritium Radionuclides 
2 2 
0 0 
0 0 
2 2 

TMA RPSD 



Table 2.2-3 
Summary of Data Quality Requirements for DSS SWMU 161 

Analytical Data Quality 
Methoda Level QES TMA 

VOCs Defensible 20 None 
EPA Method 8260 
SVOCs Defensible 20 None 
EPA Method 8270 
RCRA Metals Defensible 20 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 20 None 
EPA Method 7196A 
Total Cyanide Defensible 20 None 
EPA Method 9012A 
Tritium Defensible None 2 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include composite samples or QA/QC samples such as 
duplicates, trip blanks, and equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

2.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 

RPSD 
None 

None 

None 

None 

None 

None 

2 

SWMU 161 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, RCRA metals, hexavalent chromium, 
cyanide, tritium, and radionuclides by gamma spectroscopy. The analytes and methods listed in 
Tables 2.2-2 and 2.2-3 are appropriate to characterize the COGs and potential degradation 
products at SWMU 161. 

2.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 161 was deactivated in the early 1990s when Buildings 6635 
and 6636 were connected to an extension of the City of Albuquerque sanitary sewer system. 
The migration rate of COGs that may have been introduced into the subsurface via the septic 
system and floor drains at this site was therefore dependent upon the volume of aqueous 
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effluent discharged to the environment from this system when it was operational. Any migration 
of COCs from this site after use of the system was discontinued has been predominantly 
dependent upon precipitation. However, it is highly unlikely that sufficient precipitation has 
fallen on the site to reach the depth at which COCs may have been discharged to the 
subsurface from this system. Analytical data generated from the soil sampling conducted at the 
site are adequate to characterize the rate of COC migration at SWMU 161. 

2.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at 11 locations beneath and/or 
adjacent to the effluent release points and areas (septic tank and drainfield) at the site to assess 
whether releases of effluent from the septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 10 and 20 feet bgs in the 
drainfield area, and 7.5 feet bgs adjacent to the septic tank. Sampling intervals started at the 
depths at which effluent discharged from the septic tank and drainfield drain lines would have 
entered the subsurface environment at the site. This sampling procedure was required by 
NMED regulators and has been used at numerous DSS-type sites at SNL/NM. The soil 
samples are considered to be representative of the soil potentially contaminated with the COCs 
at this site and are sufficient to determine the vertical extent of any COCs. 

2.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
SWMU 161 NFA proposal (SNLINM June 1996) describes the identification of COCs and the 
sampling that was conducted in order to determine the concentration levels of those COCs 
across the site. Generally, COCs evaluated in this risk assessment include all detected organic 
and all inorganic and radiological COCs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNLINM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 2.4-1 and 2.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 2.4-1 lists the nonradiological COCs and Table 2.4-2 lists the radiological COCs for the 
human health risk assessment at DSS SWMU 161. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNL/NM maximum background concentration values (Dinwiddie 
September 1997). Section 2.6.4 discusses the results presented in Tables 2.4-1 and 2.4-2. 
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coc 
Inorganic 

Arsenic 

Barium 

Cadmium 

Chromium, total 

Chromium VI 

Cyanide 

Lead 

Mercury 

Selenium 

Silver 

Organic 

Acetone 

Methylene chloride 

Methyl ethyl ketone 

Methyl isobutyl ketone 

Table 2.4-1 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 161 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF 
(All Samples) Concentration Background Screening (maximum Log K0w 

(mq/kq) (mg/kg)8 Value? aquatic) (for organic COGs) 

4.3 4.4 Yes 44c --
172 214 Yes 170d --
0.53 0.9 Yes 64C --
22 15.9 No 16C --

o.ose 1 Yes 16C --
0.0006 NC Unknown NC --

10.3 11.8 Yes 49c --
o.ose <0.1 Yes 5,500C --
0.259 <1 Yes soo1 --
40.8 <1 No o.sc --

0.017 NA NA 0.699 -0.249 

0.0035 J NA NA 59 1.259 

0.0058 J NA NA 1h 0.29h 

o.oose NA NA 5i 1.19; 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
8 0inwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 

Yes 

Yes 

No 

No 

Unknown 

Yes 

Yes 

Yes 

No 

No 

No 

No 
No 

~ -

9 Nondetected concentration (i.e., one-half the maximum detection limit, if value is greater than the maximum detected concentration or analyte was not detected at 
all). 
1Callahan et al. 1979. 
9Howard 1990. 
hHoward 1993. 
iMicromedex, Inc. 1998. 
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BCF 
coc 
DSS 
J 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNL/NM 
SWMU 

Table 2.4-1 (Concluded) 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 161 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

= Bioconcentration factor . 
= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Information not available. 



~ Table 2.4-2 
"' ~ Radiological COCs for Human Health Risk Assessment at DSS SWMU 161 with 
~ Comparison to the Associated SNLINM Background Screening Value and BCF 
(jj 
z 
r-
0 ... 
::0 
"' .._, 
0 
w 
c. 
g 

Maximum Activity 
(All Samples) 

SNLINM Background 
Activity 

Is Maximum COC 
Activity Less Than or 

Equal to the Applicable 
SNL/NM Background BCF 

coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 
Cesium-137 NO (0.0322) 0.079 Yes 
Thorium-232 0.428 1.01 Yes 
Tritium NO (0.0135) 0.021 6 Yes 
Uranium-235 ND(0.187) 0.16 No 
Uranium-238 0.869 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998a. 

N dBaker and Soldat 1992. 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
B ioaccu m u lator?c 

(BCF >40) 

Yes 
Yes 
No 

Yes 
Yes 

b 6Tharp February 1999, 420 pCi/L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNL/NM = Sandia National Laboratories/New Mexico. 

~ SWMU =Solid Waste Management Unit. 
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2.5 Fate and Transport 

The primary releases of COCs at DSS SWMU 161 were to the subsurface soil resulting from 
the discharge of effluents from the Building 6636 septic system and the Building 6635 floor 
drains. Wind, water, and biota are natural mechanisms of COC transport from the primary 
release point; however, because the discharge was to subsurface soil, none of these 
mechanisms are considered to be of potential significance as transport mechanisms at this site. 
Because the drainfield is no longer active, additional infiltration of water is not expected. 
Infiltration of precipitation is essentially nonexistent at DSS SWMU 161, as virtually all of the 
moisture either drains away from the site or evaporates. Because groundwater at this site is 
approximately 466 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

The COCs at DSS SWMU 161 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (uranium-235), the 
aridity of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS SWMU 161 are limited to VOCs. Organic COCs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 2.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 161. 
The COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COC is insignificant 
because of its long half-life. 
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Table 2.5-1 
Summary of Fate and Transport at DSS SWMU 161 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

2.6 Human Health Risk Assessment 

2.6.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI)) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

2.6.2 Step 1. Site Data 

Section 2.1 of this risk assessment provides the site description and history for DSS 
SWMU 161. Section 2.2 presents a comparison of results to DQOs. Section 2.3 discusses 
the nature, rate, and extent of contamination. 
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2.6.3 Step 2. Pathway Identification 

DSS SWMU 161 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex A for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
SWMU 161 is approximately 466 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 2.6.3-1 shows the conceptual site model flow diagram for SWMU 161. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

2.6.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

2.6.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration was 
selected to provide the background screen in Table 2.4-1 and used to calculate risk attributable 
to background in Section 2.6.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 
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2.6.4.2 Results 

Tables 2.4-1 and 2.4-2 show the DSS SWMU 161 maximum COC concentrations that were 
compared to the SNL/NM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COCs, two constituents (chromium and 
silver) were measured at concentrations greater than the background screening values. One 
constituent (cyanide) does not have a quantified background screening concentration; therefore 
it is unknown whether this COC exceeds background. Four constituents are organic 
compounds that do not have corresponding background screening values. 

For the radiological COCs, one constituents (uranium-235) exhibited an MDA greater than the 
background screening level. 

2.6.5 Step 4. Identification of Toxicological Parameters 

Tables 2.6.5-1 (nonradiological} and 2.6.5-2 (radiological) list the COCs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COCs presented in Table 2.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS} (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for Development 
of Soil Screening Levels (NMED February 2004), Risk Assessment Information System (ORNL 
2003), and EPA Region 6 (EPA 2004b) databases. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COCs for the individual pathways are the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 

2.6.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988}. 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section 2.6.6.1 describes the exposure assessment for this risk assessment. Section 2.6.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use scenarios. 
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Table 2.6.5-1 
Toxicological Parameter Values for DSS SWMU 161 Nonradiological COCs 

Rf00 RfDinh SF0 SFinh 

coc (mg/kg-d) Confidence8 (mg/kg-d) Confidence8 (mg/kg-d)"1 (mg/kg-d)"1 

Inorganic 
Chromium 1 .5E+Oc L -- -- -- --
Cyanide 2E-2c M -- -- -- --
Silver 5E-3c L -- -- -- --
Organic 
Acetone 1 E-1 c L 1 E-1 9 -- -- --
Methylene chloride 6E-2c M 8.6E-19 -- 7.5E-3c 1 .6E-3c 

Methyl ethyl ketone 6E-1c L 2.9E-1c L -- --
. ryl~thyLi§Qbutyl ketone 8E-29 -- 2.3E-29 -- -- --
8 Confidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
9Toxicological parameter values from EPA Region 6 (EPA 2004b). 
1Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
9Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

NMED 

RfDinh 
RfDO 

SFinh 
SFO 
SWMU 

= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
=Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 

Cancer 
Classb ABS 

D 0.01d 

D 0. 1d 

D 0.01d 

D 0.01 1 

B2 0.1d 

D 0. 1d 

-- 0.01 1 



Table 2.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 161 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (~/pCi-yr) Cancer Classb 

Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 

8 Yu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SFev =External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

2.6.6.1 Exposure Assessment 

Annex A provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
annex shows parameters for both industrial and residential land-use scenarios. The equations 
for nonradiological COCs are based upon the Risk Assessment Guidance for Superfund 
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the radiological 
COC, the coded equation provided in RESRAD computer code is used to estimate the 
incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this 
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD" (Yu et al. 1993a). 

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 

2.6.6.2 Risk Characterization 

Table 2.6.6-1 shows an HI of 0.01 for the DSS SWMU 161 nonradiological COCs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 2.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the DSS SWMU 161 associated background constituents 
under the designated industrial land-use scenario. 
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Table 2.6.6-1 
Risk Assessment Values for DSS SWMU 161 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium 22 0.00 -- 0.00 --
Cyanide 0.0006 0.00 -- 0.00 --
Silver 40.8 0.01 -- 0.11 --

Organic 
Acetone 0.017 0.00 -- 0.00 --

Methylene chloride 0.0035 J 0.00 2E-8 0.00 5E-8 

Methyl ethyl ketone 0.0058 J 0.00 -- 0.00 --

Methyl isobutyl ketone 0.005b 0.00 -- 0.00 --

Total 0.01 2E-8 0.11 5E-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 2.6.6-2 
Risk Assessment Values for DSS SWMU 161 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration a Hazard 
coc (mg/kg) Index 

Chromium 15.9 0.00 
Cyanide NC --
Silver <1 --

Total 0.00 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU = Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
--

--

--

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.00 --

-- --
-- --

0.00 --
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For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 3.9E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS SWMU 161 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 3.3E-8. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.11 with an 
estimated excess cancer risk of 5E-8 (Table 2.6.6-1 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although 
the EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex A). Table 2.6.6-2 shows an HI of 0.00 and no quantified estimated excess cancer risk for 
the DSS SWMU 161 associated background constituents under the residential land-use 
scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
1.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLINM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 161 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 161 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 9.6E-8. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination," (EPA 
1997b ). This summation is tabulated in Section 2.6.9. 

2.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.01 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
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assumed to have a hazard quotient of 0.00. The incremental HI is 0.01 and the estimated 
incremental excess cancer risk is 2.27E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs under an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
3.9E-3 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 3.3E-8. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 0.11, 
which is below numerical guidance of 1 suggested in the RAGS (EPA 1989). The estimated 
excess cancer risk is 5E-8. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below 
the suggested acceptable risk value. The incremental HI is 0.11 and the estimated incremental 
cancer risk is 4.83E-8 for the residential land-use scenario. These incremental risk calculations 
indicate insignificant risk to human health from nonradiological COGs under the residential land
use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
1.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated excess cancer risk is 9.6E-8. 

2.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 161 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DOOs in the RFI Work Plan 
(SNLINM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNLINM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 161. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COGs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 2.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
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from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

2.6.9 Summary 

DSS SWMU 161 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.01) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.01 and the 
estimated incremental excess cancer risk is 2.27E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.11) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 5E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.11 and the 
estimated incremental excess cancer risk is 4.83E-8 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much less than EPA guidance values. The estimated TEDE is 3.9E-3 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental excess cancer risk value is 3.3E-8 for 
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
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use scenario that results from a complete loss of institutional control is 1.0E-2 mrem/yr with an 
associated risk of 9.6E-8. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS SWMU 161 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 2.6.9-1. 

Table 2.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 161, Building 6636 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.27E-8 3.3E-8 5.6E-8 
Residential 4.83E-8 9.6E-8 1.4E-7 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

2.7 Ecological Risk Assessment 

2. 7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 161. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

2.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 2.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 
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2.7.2.1 Data Assessment 

As indicated in Section 2.4, all COCs at DSS SWMU 161 are at depths of 5 feet bgs or greater. 
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 

2.7.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

2.7.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section 2.5. As noted in Table 2.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COCs at this site. 
Degradation, transformation, and radiological decay of the COCs also are expected to be of low 
significance. 

2.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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3.1 

3.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of Corrective Action Complete (CAC) without controls (NMED April 
2004) is recommended for DSS SWMU 161 for the following reasons: 

3.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 3.1, a determination of CAC without controls 
(NMED April2004) is recommended for DSS SWMU 161. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEXA 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU!AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
lnqestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents on_lyl soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http:/ /web. ead.an I. gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C * IR * CF * EF *ED [ =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg)/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *IR*EF*ED*(}{;For hEF) 
I =--------------~~--~~~ 
s BW *AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF =soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D = __::..S -----------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = __::_W _____ _ 

w BW *AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 o-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 3oa.b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550 a,b 

( = 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,95oa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1 ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA =Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

( = 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
Mass Loading for Inhalation gfm3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA =Not applicable. 
wk = Week(s). 
yr = Year(s). 
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SWMU 1g6, the Building 55g7 Cistern, is approximately 1,600 sq ft (0.037 acre) located in TA-V. 

The Cistern is a 25-ft-diameter, vertically oriented, concrete cylinder that extends approximately 22ft bgs 
with an unlined earthen bottom. The concrete cylinder also extended approximately 3ft above the ground 
surface. 

The Cistern is approximately 37ft west of Building 65g7, which previously housed the PROTO 1 facility. 
From 1g7s to 1gsg, the Cistern received insulation oil and wash water from the PROTO 1 facility. The 
Cistern also served as an emergency catch basin for the series of underground storage tanks (SWMU 37) 
previously connected to the PROTO 1 facility. No records of discharges to the Cistern were maintained. No 
discharges to the Cistern have occurred since 1gsg when the PROTO 1 facility was closed. The Cistern 
was not connected to any surface or storm water systems. 

Depth to Groundwater 
Depth to the regional aquifer is approximately 500 ft bgs. 

Constituents of Concern 
VOCs 
SVOCs 
TPH 
Metals 
Radionuclides 

r-r-

D f---1 
+ 

I--

I 

8 -ft. dNp 

inbottomof ,• ., .,...,.,..., _t ' t 
Cistern ...,.- · "! -

•' + 
OH- 1 i 

Legend 

D 
Clstem 

W.l 

Bldg. 
6597 

111-1 S.mplelDc:•tion 
.,_ _ _ G .. Grab 

A • Mt u l• Pro~ile 
8 = JlbdionucUdes 

LDcation of Soil SampR, 
TA.Y, 1994 • 1996 

0 • TI't-IJVOCPfclile 

'""" c:::::J lklilding I Stru(;\l,or• 

- SWMU 196 
C::::. &c.avaOan 

~ 

~ 

s.t!di• N.t~aNIIL..bc,....onM. New MMic:o 
~titl 0.oA .. IIM:Intomwt!Cif18vwt.,.. 

j j . I 

' I 
I 

SWMU 196 
Building 6597 Cistern 

(Poster 1 of 2) 

During sampling activities at the bottom of the Cistern in 1gg4, it was determined that there was not a con
crete bottom to the Cistern, as previously thought The bottom of the Cistern is native soil and is open to 
the ground beneath it In June 1gg4, a grab sample was collected from the bottom surface of the Cistern. 
It was analyzed at an off-site laboratory for VOCs. PCBs, TPH and metals. Five metals (cadmium, copper. 
lead , nickel. and silver) had concentrations above background values. No VOCs, PCBs or SVOCs were 
detected above the MDLs. The TPH concentration was 60,500 mg/kg . 

In April 1gg5, two composite soil samples were collected from the bottom of the Cistern for radionuclide 
analyses. There was a detection of U-235 slightly above the background value and the critical level for the 
tritium exceeded the background value. The MDAs for U-235 and U-238 exceeded background values. 

In May 1gg5, 21 soil samples plus one duplicate were collected from three locations from the surface to 3ft 
below the bottom of the Cistern in 0.5 ft intervals. These samples were analyzed for selected metals using 
a field-screening method. These field-screening results were not used in the final risk assessment. 

In March 1gg6, an 8-ft deep trench was excavated in the bottom of the Cistern and 12 soil samples plus 
one duplicate were collected using a hand auger from one location within the trench and two locations out
side the trench to a maximum depth of 13ft below the bottom of the Cistern. The samples were analyzed 
for VOCs and TPH at an off-site laboratory. No VOCs were detected. A maximum TPH concentration of 
40,000 mg/kg was detected in a sample collected at 12ft below the Cistern bottom. 

In September 1ggg, a drill rig was employed to collect soil samples from the subsurface at SWMU 1g6. As 
it was not possible to place the drill rig in the Cistern, borehole locations were placed as close to the 
Cistern as possible. Two angled boreholes were advanced to obtain soil samples from beneath the Cistern 
and one vertical borehole was placed approximately 5 ft west of the Cistern wall . The first attempt at drilling 
an angled borehole was unsuccessful at obtaining samples and was plugged and abandoned. Auger 
refusal was encountered in the second angled borehole at a depth of 75 linear ft along the borehole. The 
vertical borehole was advanced to 100ft bgs. Nineteen samples plus duplicates were collected in the bore
holes and analyzed at an off-site laboratory for VOCs, SVOCs, TPH, and RCRA metals plus beryllium. A 
maximum TPH concentration of 25,300 mg/kg was detected in the last sample from the angled borehole. 
Five VOCs were detected. Two samples in the angled borehole had barium concentrations that exceeded 
the background value. The presence of the insulating oil in the soil caused matrix interference and many of 
the analy1ical results were rejected in the data validation process. 

Due to problems encountered in 1ggg (refusal and rejected data), additional characterization was needed 
and a larger drill rig was employed to collect soil samples. SNUNM and the NMED defined a sampling plan 
that consisted of advancing another borehole and collecting soil samples for TPH analysis until two con
secutive, field-screened samples had concentrations of less than 100 mg/kg TPH. In June 2003, a vertical 
borehole was located approximately 20 ft west of the Cistern wall. Nineteen soil samples were collected at 
intervals beginning at 100 ft to a maximum depth of 300 ft. Each soil sample was split; one fraction was 
used for screening and the other for confirmation. The screening fraction was analyzed for TPH by a local 
off-site laboratory; the results were used to determine the borehole depth. The confirmatory fraction was 
analyzed by another off-site laboratory for VOCs, SVOCs, and TPH. Nine VOCs and six SVOCs, most with 
a J qualification, were detected in the confirmatory soil samples. No TPH was detected above the MDL of 
1.sg mg/kg in any of the confirmatory samples. 

The Cistern was backfilled as requested by the NMED in September 2005 . 

Summary of data Used for NFA Justification 
A total of 55 soil samples were used to characterize the site and complete a risk assessment The soil 
samples collected from the bottom surface of the Cistern, from beneath the Cistern, and from boreholes 
located outside, but as close as possible, to the Cistern were used for the final risk assessment 

Recommended Future Land Use 
Industrial land use was established for this site. 

Excavation to uncover the expected concrete 
base of the Cistern, March 1gg6. 
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Collecting subsurface soil samples near the Cistern, September 1999. 
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(Poster 2 of 2) 

SWMU 196 after completion of backfilling activities, September 2005. 

Results of Risk Analysis· 
Risk assessment results for the residential land-use scenario are calculated per NMED risk assessment 
guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit Modification Process". 

Because COCs were present in concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, it was necessary to 
perform a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
health effects for the industrial and residential land-use scenarios. 

The maximum concentration for lead was 180 mg/kg; this value exceeds the background value. 
intentionally does not provide any human health toxicological data on lead; therefore , no risk parameter 
values could be calculated. However, the NMED guidance for lead screening concentrations for construc
tion and industrial land-use scenarios are 750 and 1500 mg/kg , respectively. The EPA screening guidance 
value for a residential land-use scenario is 400 mg/kg. The maximum concentration value for lead at this 
site was less than all the screening values; therefore , lead was eliminated from further consideration in the 
human health risk assessment. 

The total human health HI was 0.27 for the residential land-use scenario, which is significantly lower than 
the NMED guideline of 1. The total estimated excess cancer risk was 6E-6 for the residential land-use 
scenario, which is below the NMED guideline of 1 E-5. 

The human health TEDE for a residential land-use scenario was 4.3E-1 mrem/yr, which is below the EPA 
numerical guidel ine of 75 mrem/yr, and the human health TEDE for the industrial land-use scenario was 
1.2E-1 mrem/yr for the radiolog ical COCs, which is below the EPA guidance of 15 mrem/yr. Therefore , 
SWMU 196 is eligible for unrestricted radiological release . 

Using the SNL ecological risk assessment methodology, the ecological risk for SWMU 196 is predicted to 
be low. 

In conclusion, human health risk under a residential land-use scenario and ecolog ica l risk are acceptable 
per NMED guidance. SWMU 196 was proposed for CAC without institutiona l controls. However, the 
NMED has issued a certificate for CAC with institutional controls for this site . 

Risk Assessment Va lues for SW MU 196 Nonradiological COCs 

Maxi mum Residential Land-Use 
Concentration Scenario• 
(All Samples) Hazard Cancer 

coc (mg/kg) Index Risk 
lnor2anic 

Barium 286 0.05 -
Cadmium 2.5 0.06 2E-9 

Coooer 213 0.08 -
Nickel 17.8 0.01 -
Si lver 2.9 0.0 1 -
Or2.anic 
Butanone, 2- o.5" 0.00 -
Carbon di sulfide 0.0043 J 0.00 
Chloromethane 0.5 0.00 4E-7 
Chrvsene 0.086 J 0.00 IE-9 
Dichloroethane, I ,2- 0.25 0.01 7E-7 
Dichloroethene, I, 1- 0.25 0.00 4E-7 
Diethvlohthalate 0.39 0.00 -
Ethvl benzene 0.25 0.00 4E-8 
Ethylhexyl)phthalate, 0.00 IE-8 
bis(2- 0.43 
Fluoranthene 0.33 0.00 
Methvlene chloride 0.25 0.00 3E-8 
Phenanthrene 0.14J 0.00 -
Pvrene 0.22J 0.00 -
Trichloroethane, 1, 1 1- 0.25 0.00 -
Tetrachloroethene 0.25" 0.00 2E-7 
Toluene 0.25" 0.00 
Trichloroethene 0.25° 0.02 5E-6 
Xvlene 0.25 0.00 

Total 0.27 6E-6 

NMED Guidance < I < /E-5 

•EPA 1989. 
bMaximum concentration was one-half of the detection limit. 
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Department of Energy 
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Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Garcia: 

Jl. 3 1996 

Enclosed are two copies of the final report on the Results of the Technical Areas Ill and 
V RCRA Facility Investigation (RFI) conducted by Sandia National Laboratories/New 
Mexico (SNUNM), ID Number NM5890110518-1. The EPA letter of April19, 1994, 
approving the RFI Work Plan for these Technical Areas required submission of this 
report by April of 1997. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark 
Jackson at (505) 845-6288. 

Enclosure 

cc w/enclosure: 
T. Trujillo, AL, ERD 
W. Cox, SNL, MS 1147 
N. Weber, NMED-AIP 
A. Kern, NMED-AIP 
D. Neleigh, EPA, Region 6 (2 copies) 

cc w/o enclosure: 
B. Oms, DOEIKAO 
E. Krauss, SNL, MS 0141 
B. Hoditschek, NMED 
B. Sweeney, NMED 
F. Nimick, SNL, MS 1147 
L. Dawson, SNL, MS1147 
P. Slavin, SNL, MS 1147 

W. Keener, SNL. MS 1315 
N. Morlock, USEPA, Region VI 
R. Mayer, USEPA, Region VI 
M. J. Davis, SNL, MS 1147 

Sincer:~)( p 
~I J. zamorski 

,-.....-Acting Area Manager 

JUL 10198 
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EXECUTIVE SUMMARY 

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted in 1994 
and 1995 at 21 Environmental Restoration (ER) sites within Technical Areas III and V (TA-IIIN) at 
Sandia National Laboratories in Albuquerque, New Mexico (SNLINM). This report details the 
investigations at each of the sites. 

In the RFI Work Plan (SNL/NM 1993a, 1993b), the ER sites were grouped into five categories: 

1. Sites proposed for No Further Action (NF A); 

2. Potential petroleum-impacted sites; 

3. Sites potentially impacted only by hazardous constituents of concern (COCs); 

4. Sites potentially impacted only by radioactive constituents; and 

5. Sites potentially impacted by both hazardous and radioactive compounds. 

The sites were investigated separately and are discussed in the report in individual sections (Sections 3.0 
through 23.0). 

Three ofthe sites proposed for NF A (ER Sites 105, 188, and 195) were submitted to the U.S. 
Environmental Protection Agency (EPA) in 1995 for administrative NFA decisions. All three were 
granted NFA status in July 1995. 

/'\ 
Based on confmnatory sampling, the following sites are proposed for NF A in this RFI report: Site~ 
31,34,35,36,37,51, 78,100,102,107,111, 196,and241. AClassiiipermitmodificationrequestwill 
be submitted following final determinations on sites addressed within this RFI report. This RFI report 
constitutes the NF A proposals for these sites. Most sites in this group exhibited no contamination above 
background levels; the remainder of these sites were contaminated at levels far below regulatory limits. 
Although Site 107 falls into this group, it has been identified as the preferred site for a future temporary 
unit and corrective action management unit (TU/CAMU) for the ER Project. Thus additional activities 
related to its TU/CAMU status will be conducted. 

Several of the ER sites are still active (i.e., testing is currently being conducted at or immediately 
adjacent to the sites). Because of this, only limited investigations were conducted at Site@83, and 
84 where ongoing testing significantly impacts thorough site characterization. Investigations at these 
sites included geophysical surveys to identify buried material at Sites 26 and 84 and surface radiation 
surveys (discussed below) at Sites 83 and 84. Investigations will be completed when these sites are 
decommissioned or placed in final inactive status. Site 240 was reactivated for testing after site 
characterization was completed. Thus, proposed geophysical investigations of Site 240 will be 
postponed until the site is placed in final inactive status. 

A Voluntary Corrective Measure (VCM) was performed to survey and remove surface radiation hazards 
associated with testing conducted at several ER sites. Sites 18, 83, 84, 102,240, and 241 were surveyed 
for radioactive anomalies. Removal activities were conducted at sites where anomalies were 
demonstrated to exist (Sites 18, 83, 84, and 240). 

Sandia National Laboratories, Albuquerque 
Environmental Restoration Project 

ES-1 Results of the TA-IllN RFI 
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A VCM also was conducted at the Gas Cylinder Disposal Pit (Site 78) to mitigate the immediate hazard 
posed to human health and the environment. The site exhibited many unruptured gas cylinders 
containing hazardous and toxic gases, high-explosive (HE) residues, and radioactively contaminated soil 
and slag. The VCM was accelerated from the original schedule of site assessment, remedy selection, and 
full-scale remediation. The entire contents of the pit were removed and examined, the contaminants 
were identified, and hazardous, radioactive, and solid wastes were disposed in a manner appropriate to 
regulatory requirements. As indicated above, Site 78 is proposed for NF A based on the results of the 
VCM. 

The investigation of Site 18 revealed limited chemical contamination for which a VCM is planned. 
Site 18 exhibited elevated levels of polychlorinated biphenyls (PCBs) in an area approximately I 0 feet 
by 80 feet. The contamination is believed to be restricted to the upper few inches of soil; shallow 
excavation (scraping the soil) is proposed to remediate the hazard posed by the PCBs. The results of the 
VCM at Site 18 will be documented in an NFA proposal, and the adequacy ofthe cleanup will be 
evaluated in a Class 3 permit modification process. 

Sandia National Laboratories, Albuquerque 
Environmental Restoration Project 
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Approximate Conversion Factors for Selected SI (Metric) Units 

Multiply SI (Metric) Unit 

Cubic meters (m3
) 

Cubic meters (m3
) 

Centimeters (em) 
Meters (m) 

Kilometers (km) 
Square kilometers (km2

) 

Hectares (ha) 
Liters (L) 
Grams (g) 

Kilograms (kg) 
Micrograms per kilogram (J.lg/kg) 
Milligrams per kilogram (mg/kg) 

Micrograms per liter (J.lg!L) 
Milligrams per liter (mg!L) 

Celsius (0 C) 

By 

35.3 
1.31 

0.394 
3.28 

0.621 
0.386 
2.47 
0.264 
0.035 

2.2 

1 (approximately) 
1 (approximately) 

9/5 + 32 

Mass-to-mass ratio based on aqueous solutions. 
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Parts per billion (ppb) 
Parts per million (ppm) 
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1.0 INTRODUCTION 

1.1 Site Background 

The Sandia National Laboratories/New Mexico (SNLINM) Environmental Restoration (ER) Project is 
chartered with the assessment and cleanup of inactive waste sites at its facilities. This document presents 
the results ofthe Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) of the 
SNL/NM sites within Technical Areas III and V (TA-IIIN). The sites were identified during a 
preliminary assessment/site investigation (P A/SI) (DOE 1987) as potential areas of concern or as solid 
waste management units (SWMUs) as a result of past practices in TA-IIIN. Detailed descriptions of 
these sites are found in the TA-IIIN RFI Work Plan (SNLINM 1993a, 1993b). The purpose ofthe RFI 
was to determine the presence or absence of contamination at each of the TA-IIIN ER sites. 

Sandia Corporation, a subsidiary of Lockheed Martin Corporation, operates SNL/NM as a prime 
contractor to the U.S. Department of Energy (DOE), which owns SNLINM. SNL/NM conducts research, 
development, design, and testing of nuclear and conventional weapons, energy systems, and other 
programs. Figure 1-1 identifies SNLINM and its technical areas in relation to Kirtland Air Force Base 
(K.AFB) and the city of Albuquerque, and several surrounding physical features. TA-IIIN were 
established in 1953 for testing weapons components in a variety of natural and simulated environments. 
TA-IIIN are located approximately 6 kilometers (km) south of the main laboratories and offices known 
as Technical Area I (TA-l) (Figure 1-1). 

1.2 RFI Work Plan Overview and Objectives 

This RFI has been conducted in accordance with the U.S. Environmental Protection Agency (EPA)
approved TA-IIIN RFI Work Plan (SNL/NM 1993a) and its amendment (SNLINM 1993b). A total of 
19 sites in TA-IIIN were originally identified as requiring investigation. Varying levels of investigation 
were conducted at all sites originally identified in the RFI Work Plan. Table 1-1 provides a summary of 
the sites, their status, and the field investigations conducted at each site and Figure 1-2 shows the 
location of each site. 

Sites were classified as active and inactive, based on use at the time of this RFI. Both active and inactive 
sites were investigated but full investigation and remediation of active sites was postponed until facility 
decommissioning. Two sites that were originally grouped together in the Work Plan were subdivided 
based on physical separation and difference in historical activities: Site 18 was divided into Site 18 
(Concrete Pad) and Site 241 (Storage Yard); Site 83 was divided into Site 83 (Long Sled Track) and Site 
240 (Short Sled Track). 

The objectives ofthe RFI were to identify the nature and extent of contamination at sites within 
TA-IIIN, evaluate potential risks posed by the contamination, and provide guidance for selecting 
remedial alternatives. The objective of this RFI report is to document and transmit this information to all 
stakeholders, including SNL/NM, the DOE, the EPA, the New Mexico Environment Department 
(NMED), and the general public. 
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Table 1-l 
Summary of Environmental Restoration Sites Within Technical Areas Ill and V 

Potential Period of 
Site Areal Contaminants"/ Operation Sampling Total 

Number Site Name Location E:~tent Deteded During RFI? (Status) Method and Date Samples 

18 Concrete Pad Central T A-III; 125ft by Metals/Yes 1979 - present Phase 1: Surface, 43 
South of Short 400ft RadionuclidesNes (Active). 04127/94. 
Sled Track. HEs/No 

OiiNes 
PCBsNes 

Phase II: Auger, 13 
01124/95. 

26 Rurial Site West TA-111; 145 acres Metals!NAc Prior to 1989 NA NA 
West of Long RadionuclidesN es (Inactive). 
Sled Track. Co-located with 

active Long Sled 
Track. 

31 Transformer Oil Central TA-111; 20 n hy Oil/No 1971 - present Surface, II 
Spill Centrifuge 20 n PCB siNo (Active). 03/29/94. 

Facility. 
34 Centrifuge Oil Central TA-Ill; 90-ft Oil/No 1955- present Shallow subsurface, 18 

Spill Centrifuge diameter (Active). 05120/95. 
Facility. 

35 Vibration Central T A-III. 20ft by OiiNes 1955- present Phase 1: Surface, 4 
Facility Oil soft PCB siNo (Active). 04115/94. 
Spill 

Phase II: Shallow 13 
subsurface, 
06129/94. 

"Contaminants as follows: HEs =high explosives; PCRs =polychlorinated biphenyls; VOCs =volatile organic compounds. 
bVCM = Voluntary Corrective Measure; TPII = Total petroleum hydrocarbons; NF A =No Further Action; COC = constituent of concern. 
"NA =Not applicable. These sites were not sampled during the RCRA Facility Investigation (RFI); see Notes column. 

Field 
Screen 

Samples 

43 

13 

NA 

3 

18 

0 

13 

( 

Off-Site 
Analyses Notesb 

12 Rad. VCM 
completed. Extent of I 

contamination 
defined for metals, 
PCBs, and TPH. 

9 VCM planned. 

NA Geophysics done; 
found potential 
burials. These to he 
investigated with 
Site 83. Proposed 
forNFA. 

II No COCs ahove 
background. 
Proposed for NF A. 

10 No COCs above 
I 

background. 
Proposed forNFA. 

4 Extent of oil defined. 
Proposed for NF A. 

4 
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Table 1-1 
Summary of Environmental Restoration Sites Within Technical Areas III and V (Continued) 

Potential Period of 
Site Areal Contaminants"/ Operation Sampling Total 

Number Site Name Location Extent Detected During RFI? (Status) Method and Date Samples 

36 HERMES Oil Central TA-V; I acre Oil/Yes 1968- 1989 Phase 1: Shallow 28 
Spill North of Bldg VOCs/Yes (Inactive). subsurface, 

6596. 07/6/94. 

Phase II: Drilling, 40 
03/10/95. 

37 PROTO Oil Central TA-V; I acre Oil/No 1978- 1989 Auger, 23 
Spill East of Bldg (Inactive). 06/9/94. 

6597. 
51 Bldg 6924 Pad, Southeast T A- 112 acre Metals/Yes 1963- 1990 Excavation, 5 

Tank, Pit Ill; Northwest HEs/No (Inactive). 09/6/94. 
of Site 241. VOCs/No 

78 Gas Cylinder Southeast TA- 80 fiby Toxic, corrosive, 1963- 1984 Phase 1: 94 
Disposal Pit III; East of 180 It reactive, and flammable (Inactive). Excavation -

Chemical Waste gases/Yes Radioactive. 
Landfill. Radionuclides/Yes 

Metals/Yes 
liEs/Yes 

Phase 1: 94 
Excavation -
Chemical. 
Phase II: 97 
Gas analyses. 
Phase II: 32 
Reactive chemicals. 

Phase Ill: 20 
Confirmatory 
shallow subsurface. 

- -

"Contaminants as follows: liEs= high explosives; PCns =polychlorinated biphenyls; VOCs =volatile organic compounds. 

bVCM =Voluntary Corrective Measure; TPH =Total petroleum hydrocarbons; NFA =No Further Action; COC =constituent of concern. 

"NA =Not applicable. These sites were not sampled during the RCRA Facility Investigation (RFI); see Notes column. 

\ 
( '\ .. - 0 

Field 
Screen 

Samples 

28 

40 

23 

4 

386 

37 

0 

32 

0 

Off-Site 
Analyses Notesb 

II No oil detected in 
shallow subsurface. 
Defined extent or oil 
and VOCs. 

36 Proposed for 'l'jF A. 
I 'I 

8 No COCs above 
background. 
Proposed for NFA. 

5 No COCs above 
background. 
Proposed for NFA. 

91 llcalth and safety and 
geophysics surveys. 
Began VCM 07/94; 
finished 02/95. 

186 Detected chromium, 
thorium, gases, and 
reactive chemicals. 

97 

0 No off-site analysis 
of reactive chemicals 
was feasible. 

20 No COCs above 
background during 
Phase Ill. Proposed 
forNFA. 

-- - -

~ 
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Table 1~1 
Summary of Environmental Restoration Sites Within Technical Areas ITT and V (Continued) 

Potential Period of 
Site Areal Contaminants"/ Operation Sampling Total 

Number Site Name Location Extent Detected During RFI? (Status) Method and Date Samples 

83 Long Sled WestTA-111 350 acres MetalsiNA' 1966 - present Surface, 6 
Track boundary. HEsiNA 

RadionuciidesNes 
(Active). 04115/94. 

84 Gun Facilities West-central 2 acres Metal siN A 1965 - present NA NA 
TA-111; East of HEsiNA (Active). 
Long Sled RadionuclidesNes 
Track. 

100 Bldg 6620 Central T A-111, 25ft by Metal siN A 1958- unknown Exploratory 0 
Drain/Sump immediately 60ft HEsiNA (Inactive). trenching, 

southeast of 07125/94. 
Short Sled 
Track. 

102 Radinactivc East nfTA-V. 155 acres Radinnuclidcs/No Unknown- 1967 Excavation, 3 
Disposal Area (Inactive). 07125/94. 

105 Mercury Spill at North-central 20ft by Mercury INA 1972- 1985 Document search. NA 
Bldg 6536 TA-111. 20ft (Inactive). 

107 Explosives Test Southeast 25 acres Metals/No 1953- 1972 Surface, II 
Area TA-111; West of HE siNo (Inactive). 05117/94. 

Chemical Waste Nitrate and nitrite/No 
Landfill. Radionucl ides/No 

"Contaminants as follows: HEs =high explosives; PCBs =polychlorinated biphenyls; VOCs =volatile organic compounds. 

bVCM = Voluntary Corrective Measure; TPH =Total petroleum hydrocarbons; NF A =No Further Action; COC = constituent of concern. 

eN A= Not applicahlc. These sites were not sampled during the RCRA Facility Investigation (RFI); sec Notes column. 

Field 
Screen 

Samples 

0 

NA 

0 

0 

NA 

II 

(-

II 
Off-Site ! 

Analyses Notesb 

6 Minor surface 
sampling done. Rad. 
VCM completed. 
Full RFI when site 
deemed inactiv~. 

NA Rad. VCM 
completed. Full RFI 
when site deemed. 
inactive. 

0 Site not located 
during R Fl. Proposed 
for NFA. 

3 Rad. survey done. 
No COCs above 
background. 
Proposed for NF A. 

NA Administrative NFA 
approved July 1995. 

II No COCs above 
background. 
Proposed for NFA. 
Future site of 
TU-CAMU. 
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Table 1-1 
Summary of Environmental Restoration Sites Within Technical Areas Ill and V (Concluded) 

Potential Period of 
Site Areal Contaminants"/ Operation Sampling Total 

Number Site Name Location Extent Detected During RFI? (Status) Method and Date Samples 

Ill Bldg 6715 North-central 20ft by Silver/No 1971 - 1988 Shallow subsurface, 10 
Sump/Drain TA-111. 20ft HEs/No (Inactive). 06117/94. 

VOCs/No 

188 Bldg 6597 TA-V; 15ft by Used oii/NA 1983- 1986 (?) Aerial photographs; 37 
Aboveground co-located with 25ft {Inactive). confirmatory 
Spill Contain. Site 37. sampling. 

195 Experimental East-central 6ft by Cobalt-60/NA 1955- 1956 Document search. NA 
Test Pit TA-Ill. 6ft (Inactive). 

196 TA-V Cistern South TA-V; 25-ft Metals/Yes Unknown - 1989 Phase 1: Sludge 4 
West of Bldg diameter OiiNes {Inactive). sampling, 06127/94 
6597. VOCs/No and I 011 0/94 . 

Phase II: 2 
Excavation, 
05195. 
Phase liT: Auger, 26 
0615195. 

240 Short Sled Central T A-111. 160 acres MetalsNes 1951 - 1966 Surface, 201 
Track HEs/No (Inactive). 06113/94 and 

Radionuclides/Y es 06122/94. 
241 Storage Yard Southeast T A- 3 acres Metals/Yes 1953- 1994 Surface, 29 

liT, North of HEs/No (Inactive). 05124/94. 
Site 78. Radionuclides/No 

"Contaminants as follows: f!Es =high explosives; PCBs =polychlorinated biphenyls; VOCs =volatile organic compounds. 
bVCM = Voluntary Corrective Measure; TPH =Total petroleum hydrocarbons; NF A= No Further Action; COC = constituent of concern. 
"NA =Not applicable. Thzese sites were not sampled during the RCRA Facility Investigation (RFT); see Notes column. 

~ 
( 
~ 

Field 
Screen 

Samples 

9 

22 

NA 

3 

0 

26 

40 

29 

Off-Site 
Analyses Notesb 

4 No COCs above 
background. 
Proposed for NF A. 

22 Administrative NFA 
approved July 1995 -
water tanks. 

NA Administrative NFA 
approved July 1995. 

I Defined extent of 
metals in soil. No 
VOCs or PCOs. 
Proposed for NFA. 

2 

3 

40 Rad. VCM 
completed. Oetected 
rad. and lead. 

16 Defined extent of 
lead. Proposed for 
NFA. 

1 
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This RFI report consists of an executive summary, an introduction, a discussion of the Sampling and 
Analysis Program, descriptions of investigations conducted at individual sites, Voluntary Corrective 
Measures (VCMs) conducted at several sites, a summary and conclusion, a list of references, and 
supporting documentation in several appendices. 

1.3 Facility Setting 

SNLINM consists of 2,820 acres of research laboratories and office facilities entirely contained within 
the 52,223-acre confines of KAFB (Figure 1-1 ). KAFB is bounded on the north and northwest by the 
city of Albuquerque, on the east by the Cibola National Forest, on the south by the Isleta Indian 
Reservation, and on the west by land owned by the State of New Mexico, the KAFB buffer zones, and 
the Albuquerque International Airport. Cibola National Forest access is controlled by the U.S. Forest 
Service (USFS) and is restricted within the buffer zones on the southwest corner of the base and within 
the Isleta Indian Reservation. 

KAFB is located on a high, arid mesa (mean elevation of 5,350 feet [ft]) approximately 5 miles (mi) east 
of the Rio Grande. The mesa is cut by Tijeras Arroyo, which runs east-west and ultimately drains into 
the Rio Grande. The east side ofKAFB is bounded by the southern end of the Sandia Mountains and the 
Manzanita Mountains. Most of the area is relatively flat, although the eastern portions ofKAFB and 
SNL/NM extend into the Manzanita Mountains where some of the terrain is precipitous, rough, and cut 
by numerous arroyos (ERDA 1977). 

1.4 Climate 

The climate for SNLINM is typical of high altitude, dry continental climates with a normal daily winter 
temperature range of 23 degrees Fal}tenheit (°F) to 52°F and a normal daily summer temperature range 
of 57°F to 91 °F (Bonzon et al. 1974). The average annual precipitation for th,r Albuquerque area is 
8.54 inches (in.), and most rain occurs in the summer months (Williams 198'6). Wind speeds seldom 
exceed 32 miles per hour (mph) but strong east winds, often accompanied by blowing dust, can occur 
(Bonzon et al. 19742/ 

1.5 Geology 

The Albuquerque-Belen structural basin is one of the largest north- to south-trending basins in the Rio 
Grande Rift. The basin is a compound graben measuring 90 mi lo9'g and 30 mi wide, bordered by 
uplifted fault blocks to the east and west (Bjorklund and MaxwetY1961). The eastern boundary is 
marked by the S;mdia, Manzanita, and Manzano mountains. The western side of the basin is bounded by 
the Lucero uplift, with the Ladron Mountains to the south and minor physiographic relief on the 
northwest side ofthe basin. 

During the Miocene and Pliocene epochs, erosion from the surrounding highlands filled the Albuquerque 
Basin with up to 10,000 ft of sediments. This sequence of sediments is called the Santa Fe Group and 
consists of debris flows and channel, floodplain, and aeolian deposits; the Santa Fe Group thins toward 
the edges of the basin and is truncated by the bounding uplifts. The Santa Fe Group sediments are 
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interbedded with Tertiary and Quaternary basalts and pyroclastics, and are overlain in placesJBYthe 
Pliocene-age Ortiz gravel deposits and Rio Grande fluvial deposits (Bjorklund and Maxwell 1961 ). 

1.6 Soil Characteristics 
v-·· 

According to the Bernalillo County Soil Survey (USDA 1977), soils in TA-IIIN consist of the Tijeras 
Series. The Tijeras Series is a deep, well-drained soil fonned in decomposed granitic alluvium on old 
alluvial fans. The surface layer is a 4-in.-thick, brown, gravelly, sandy loam. The subsoil consists of 
15 in. of brown, sandy loam, with some accumulation of calcium carbonate in the lower part. Below 
19 in. is a pale brown, very graveny, loamy sand extending to a depth of 5 ft. The gravel is angular and 
derived from granite (USDA 19#). . 

The Tijeras Series is a level to gently sloping soil (0 to 5 percent) subject to moderate ?Jiloff and water 
erosion. Penneability is moderate, with an available water capacity of 0.10 to 0.16 iir. This soil is 
moderately alkaline and the effective rooting depth is 5 ft deep or more (USDA 1977). 

1.7 Hydrogeology 

The Rio Grande flows in a southerly direction and is the primary surface drainage feature in the 
Albuquerque-Belen Basin. In the basin, the ground-water system is controlled by the Rio Grande and its 
floodplain, tributary inflow, mountain front runoff, and recharge. 

The principal aquifer in the area occurs in the unconsolidated and semiconsolidated sands, gravels, silts, 
and clays of the Santa Fe Group. The aquifer is generally unconfined, although semiconfmed conditions 
may exist locally because of discontinuous, lenticular silt and clay-rich deposits. 

Beneath KAFB, the regional aquifer generally flows toward the Rio Grande at an average gradient of 
approximately I 0 ftlmi; however, local perturbations in the water table exist near municipal wells and as 
a result of lithologic and structural controls. Prio~to xtensive development of the regional aquifer by 
the city of Albuquerque and KAFB, the predomina ground-water flow direction in the SNLJNM KAFB 
area was west-southwest (Bjorklund and Maxwel 1961 ); however, pumping by the city of Albuquerque 
and KAFB has substantially affected the natural ground-water flow regime (Reeder et al. 1967; Kues 
1987). The production wells have a substantial effect on the hydraulic gradient in the area, creating a 
depression in the potentiometric surface in the northern portion ofKAFB. U.S. Geological Survey 
(USGS) projections indicate that, by the end ofthe century, tl)e water table in the Albuquerque area will 
drop an estimated 30 to 50 ft from 1989 levels (Reeder et a'I!I967). 

Major structural controls on the local flow regime are in the fonn of a complex assemblage offaults 
along the margin of the basin. These fault systems include the Manzano, Hubbell Springs, Sandia, and 
Tijeras faults, all of which are expressed within a zone 1.5 mi east of TA-V. The specific impact of local 
faulting on ground-water flow is largely unknown; however, the Tijeras and Hubbell Springs faults may 
control ground-water movement. It has been postulated that travertine deposition (precipitation of 
calcium carbonate from solution in ground water) within fault fractures has reduced penneabilities such 
that the faults act as barriers to ground-water movement. Springs have been observed along the fault 
alignments, and there is a shallow water table east of the faults. The primary regional aquifer, the valley 
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fill, underlies KAFB west of the Hubbell Springs fault at a depth of 400 to 600ft and east of the fault at a 
depth of 50 to 150 ft (DOE 1987). 

The primary source of ground water in the TA-IIIN area is the unconsolidated and semiconsolidated 
sedimentary deposits of the basin-fill aquifer. A relatively thick unsaturated zone of approximately 
460 ft overlies the Santa Fe Group deposits. The basin-fill aquifer underlying TA-IIIN is recharged 
primarily by inflow from the mountain areas to the east. Recharge resulting from direct infiltration of 
precipitation is inferred to be minor because of high surface coverage, high evaporation, low 
precipitation, and an extensive vadose zone. 

Based on water levels measured in monitoring wells near the Liquid Waste Disposal System (L WDS) in 
TA-V and near the Chemical Waste Landfill (CWL) and MWL in TA-III, the depth to ground water is 
approximately 480 to 490ft below ground surface (bgs) in TA-IIIN. Water levels measured in all wells 
in TA-III indicate the general ground-water flow direction is west-northwest. 
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2.0 SAMPLING AND ANALYSIS PROGRAM 

The sampling and analysis pro&ril'm for the sites in TA-IIIN followed standard EPA procedures for • 
sample collection (EPA 1987 ~. quality as~u~nce/quality control (QA/QC) protocols (EPA 1987b, v 
1980), and statistical analysis (EPA 1992~Each ofthese is discussed in the following sections. 

2.1 Field Methods 

Field investigations at the ER sites within TA-I!JIV foll<;>,ed phased approaches according to those 
proposed in the RFI Work Plan (SNL/NM 1993a, 1993b), except at six sites. Field conditions dictated 
that methods other than those specified in the Work Plan be used at Sites 34, 36, 78, 102, 111, and 196. 
Deviations from the Work Plan are noted in the individual descriptions of site activities (Sections 6.0, 
8.0, 11.0, 15.0, 18.0, and 21.0). 

The methods of investigation used during the TA-IIIN RFI incJuded the foJlowing: 

• Aerial photograph analysis and ground-truthing; 
Nonintrusive geophysical investigations; 
Radiological surveying and scrap/debris removal; 

• Surface soil sampling; 
ShaJlow subsurface soil sampling and deep subsurface soil sampling; and 

• Trenching and excavation. 

Protocols for sampling and analysis at SNL/NM followed the methodologies in the ER Project Quality 
Assurance Project Plan (QAPjP) and Operating Procedures (OPs) developed specifically for the ER 
Project. A complete list of OPs used during this project is provided in Table 2-1. Although much of the 
field work was done before the formal issuance of the SNL/NM ER OPs, activities were conducted in 
accordance with generally accepted practices and professional experience and judgment (i.e., American 
Society for Testing and Materials [ASTM] procedures, best engineering practices, and draft OPs), which 
ultimately formed the basis of the final OPs. All work was conducted following the requirements of site
specific Health and Safety Plans (HASPs), which are available for review in the Environmental 
Operations Records Center (EORC). 

The following activities were conducted at the sites noted: 

• Aerial photographic interpretation-all sites; 

• Geophysical surveys-Sites 26, 78, and 84; 

• Radiation surveys and associated removal of radioactive anomalies-Sites 18, 83, 84, 102, 240, 
and 241; 
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Table 2-1 
Sandia National Laboratories/New Mexico Environmental 
Restoration Project Operating Procedures Applicable to 

Technical Areas ill and V RFI Work 

Operating Procedure (OP) 
Number 

AOP 94-40 

FOP 94-01 

FOP 94-05 

FOP 94-22 

FOP 94-23 

FOP 94-25 

FOP 94-26 

FOP 94-27 

FOP 94-28 

FOP 94-30 

FOP 94-34 

FOP 94-38 

FOP 94-39 

FOP 94-40 

FOP 94-52 

FOP 94-57 

FOP 94-68 

FOP 94-69 

FOP 94-71 

FOP 94-78 

FOP 94-81 

FOP 95-23 

Source: SNL/NM (1995a). 

Sandia National Laboratories, Albuquerque 
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Title 

ER Project Site Posting and Security 

Safety Meetings, Inspections, and Pre-Entry Briefings 

Borehole Lithologic Logging 

Deep Soil Gas Sampling 

Hand Auger and Thin-Wall Tube Sampler 

Documentation ofField Activities 

General Equipment Decontamination 

Thin-Walled Tube Sampling of Soils 

Health and Safety Monitoring of Organic Vapors (Flame Ionization 
Detector [FID] and Photoionization Detector [PID]) 

Health and Safety Monitoring of Combustible Gas Levels 

Field Sample Management and Custody 

Drilling Methods and Drill Site Management 

Excavating Methods 

Test Pit Logging, Mapping, and Sampling 

Spade and Scoop Method for Collection of Soil Samples 

Decontaminating Drilling and Other Field Equipment 

Field Change Control 

Personnel Decontamination (Level D, C & B Protection) 

Land Surveying 

Environmental Restoration Project Waste Management and 
Characterization Procedure 

Establishment and Management ofLess-Than-90-Day Accumulation 
Areas for Environmental Restoration Project Sites 

Shallow Subsurface Drilling and Soil Sampling Using Mechanized 
Hydraulic Augers or the Geoprobe® Soil Core Sampler 
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• Sampling of surface soils-Sites 18, 31, 35, 78, 107, 240, and 241; 

• Subsurface sampling using augers, a hydraulic probe, or a full-size drill rig-Sites 18, 34, 35, 36, 
37, 78, and Ill; 

• Trenching, excavation, and other cleaning-Sites 51, 78, I 00, I 02, 196, and 241; and 

Voluntary removal actions or cleanups (excluding the radiological removals)--Site 78. 

Further investigation of Sites 26, 83, 84, and 240 (active sites) will be postponed until site 
decommissioning in the future. Site 26 is proposed in this RFI report (Section 4.0) to be combined with 
Site 83 for future investigation. No schedule for decommissioning or corrective action at these sites has 
been identified at this time. 

Two VCMs were conducted during the course of the RFI. One was performed to survey and remove 
radiological constituents at the six sites listed above; details of this VCM are provided in Section 24.0. 
The second was performed at Site 78 to remove gas cylinders and mitigate health and safety hazards; the 
details ofthis VCM are provided in Section Il.O. p ~ c.-

Subsurface and ground-water investigations conducted at the neighbor~~~~~~ A-V are detailed in 
the RFI report submitted for that site in September I995 (SNL/NM 1995tQ. Because no ground-water 
investigations were conducted during the TA-IIIN RFI, the L WDS RFI report should be consulted for 
information on this subject. Reports on the ongoing investigation at the CWL in TA-III also should be 
consulted for ground-water information. 

2.1.1 Aerial Photograph Analysis and Ground-Truthing 

An examination of aerial photographs was conducted to locate possible additional ER sites within 
TA-IIIN and to gather supplemental data on existing sites. Aerial photographs from 1973 to 1990 were 
assembled and digitized using an Arc/Info Geographic Information System (GIS) and were used to 
produce a set of year-specific overlays. A base photographic image was combined with the year-specific 
overlays to illustrate the changes in surface features over time (Plate 1). All of the sites were evaluated 
within 1,000 ft of the site boundaries (unless noted otherwise) for signs of soil disturbance, vegetation 
changes, or new construction. Surface features were grouped into eight categories including cleared or 
disturbed surface, concrete pad, landfill, pile, possible excavation, tank/concrete target, trench, and 
unknown. An attempt was made to further subcategorize features, but no additional or valuable 
information was revealed. 

After the aerial photograph interpretation was completed, ground-truthing (field verification) was 
performed to determine whether the interpretations were valid. Field personnel inspected the suspect 
areas for evidence of potential site impacts; e.g., cleared or disturbed surfaces were located to within 
I 0 ft of the area seen on the photographs and were examined for signs of burning, scraping, or blading 
for road or facility construction, and were validated as such. In a few instances, revegetation and cultural 
activities did not permit the unequivocal verification of features identified in early photographs. Site
specific discussions of the aerial photograph interpretation are included in each site section. 
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2.1.2 Nonintrusive Geophysical Investigations 

Nonintrusive electromagnetic (EM) conductivity (metal detection) and vertical-gradient magnetometer 
surveys were conducted at ER Sites 26, 78, and 84 to locate any potential subsurface objects. The sites 
were gridded to detect objects of a certain size and are listed below. 

Site 26, Northern Portion-Locate and map any objects equivalent to or larger than two 
55-gallon (gal.) drums buried at a depth of 5 ft. 

Site 26, Southern Portion-Locate and map any objects equivalent to or larger than one 55-gal. 
drum buried at a depth of 5 ft. 

Site 78-Locate and map subsurface concentrations of metal, particularly cylinders with 
dimensions of 12 in. by 2 in. 

Site 84--Locate major fragments of depleted uranium (DU), lead, and metallic materials larger 
than 3 in. by 3 in. buried to a depth of 1.5 ft; and significant burials equivalent to a 5-gal. bucket 
buried to a depth of 3 ft. 

Wooden stakes and plastic pin flags were used to delineate the traverse spacings. Electromagnetic data 
were gathered usin~ Geonics Ltd.™ EM-61 high-precision metal detector; magnetic data were gathered 
using a Geometries G-856-AX proton precession magnetometer deployed in the vertical mode. A 
brief description of each follows. 

The EM-61 generates EM pulses by passing a current through a 1-square-meter (m2
) coil. These pulses 

penetrate the subsurface and briefly induce secondary EM fields; soil has relatively low conductivity, 
and the secondary fields dissipate rapidly. Buried metallic objects have essentially infmite conductivity 
when compared to soil, and their secondary fields persist much longer. The EM-61 measures the 
strength of the secondary fields during the "off time" between the primary pulses. The measurement is 
delayed until the response from the soil has dissifated and only the response of buried metal is present. 
The secondary EM fields are measured by a 1-m main sensor which is coincident with the transmitter 
coil, and by a second focusing coil positioned 40 centimeters (em) above the main coil. Each sensor coil 
measures the secondary field strength during a time period between the primary pulses. Two sensor coils 
are used to a11ow differentiation between shallow objects and deeper objects. The EM-61 was deployed 
in the trailer mode, towed on wheels behind the operator, with data acquisition triggered by the wheel 
approximately every 20 em. 

The G-856-AX consists oftwo magnetic sensors mounted on the same vertical staff separated by a 
known distance. The instrument generates a pulse and registers the difference in time for the return 
magnetic pulse to be recorded by the top and bottom sensors. This difference is then converted to a 
standard reading. The G-856-AX was held vertically, and moved along the traverse manually, from grid 
node to grid node. Data acquisition was performed manually or programmed to be collected at regular 
intervals (every few seconds [sec]). 
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2.1.3 Surface Radiological Survey and Scrap/Debris Removal 

Non intrusive surface radiological surveys were performed at 64 sites at SNL/NM including six sites 
within TA-IIIN, as part of a coordinated facility-wide assessment and removal VCM. Surveys were 
conducted in a manual sweep pattern using a line of five to six 2-in. by 2-in. sodium iodide (Nal) 
detectors optimized to detect DU. Gridded areas were surveyed by technicians in straight traverses, each 
covering a 6-ft-wide swath. 

A list of radioactive anomalies (both point and area sources) at each site was compiled. After the 
surveys were complete, al1 the point sources and the majority of the area sources were removed by hand 
and placed in a container. Subsequent to the removal action, soil samples were collected to confirm 
effective cleanup. Brief discussions of results are included in the individual site sections, and a more 
detailed description of the radiological surveys conducted at the sites within TA-IIIN that were 
suspected of exhibiting radioactive soil contamination is provided in Section 24.0. 

2.1.4 Surface Soil Sampling 

Surface soil samples were collected from a depth of 0 to I ft bgs using a stainless-steel trowel and bowl. 
All sampling equipment was cleaned between samples using dry decontamination methods (i.e., paper 
towels, brushing, etc.) where possible or rinsed with distilled water. Sample location coordinates are 
provided in Appendix A. 

2.1.5 Shallow Subsurface Soil Sampling 

Shallow subsurface soil sampling was accomplished using either hand or power augers or a small
diameter hydraulic probe. Discussions of these techniques follow. 

Auger Sampling 
Augering using a hand bucket or power auger and thin-walled stainless-steel samplers was generally 
performed at sites where sampling depth was a maximum of I 0 ft bgs. Soil au gering was performed to a 
predetermined depth approximately 6 in. above the level to be sampled, and the bucket auger was 
extracted. Loose soil was removed, and a separate sampling auger was used to collect the sample. All 
augering and sampling equipment was cleaned between sample locations using dry decontamination 
methods where possible or rinsed with distilled water. 

SmaJJ-Diameter Boring 
At sites where augering techniques would not attain the desired depths (generally greater than 10ft bgs), 
a vehicle-mounted, hydraulically powered soil probing machine that uses static force and a percussion 
hammer was utilized to advance small-diameter sampling tools into the subsurface to collect soil samples 
to 30ft bgs. The unit used was manufactured by Geoprobe™. The probe produced no drill cuttings and 
obtained samples through probe holes of I to I.5 in. diameter with typical penetration rates of I to 2 ft 
per minute. 

Small quantities of soil were obtained by driving the probe to a predetermined depth, disengaging an 
expendable drive point at the target depth and pulling back 3 to 6 in. on the probe rods, and then 
redriving the hollow rods. The end of the rod was filled with soil cut from the wall of the hole. 
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2.1.6 Deep Subsurface Sampling 

Drilling was conducted at Site 36 using an air rotary casing hammer rig to drill to depths of greater than 
300ft bgs. A more detailed discussion of the drilling and sampling procedures used at the site is 
included with the Site 36 activity description in Section 8.0. 

2.1. 7 Excavation and Trenching 

Excavation, trenching, and cleanouts were accomplished using a backhoe, trackhoe, clamshell, or front
end loader at several sites. Details of the excavations and cleanouts are provided in the individual site 
sections for Sites 51, 78, 100, 102, 196, and 241. 

2.2 Field Screening and On-Site Laboratory Analysis Methods 

Where feasible, field screening was conducted on approximately 100 percent ofthe collected soil 
samples from all sites investigated in TA-IIIN. At least 20 percent of these were submitted for 
confirmatory analysis at an EPA-approved Contract Laboratory Program (CLP) laboratory (Section 2.3). 
The field screening data for each site are included in Appendix B. Discussions of the foJlowing field
screening methods used during the RFI are included in subsequent sections: 

Photoionization detection (PID) and flame ionization detection (FID) ofvolatile organic 
compounds (VOCs); 

Soil vapor detection ofVOCs; 

Thermal desorption detection of mineral oil; 

Immunoassay detection ·of polychlorinated biphenyls (PCBs) and high explosives (HEs ); 

X-ray fluorescence (XRF) analysis of metals; 

Direct current plasma (DCP) and inductively coupled plasma (ICP) analysis of metals; and 

Gamma spectroscopic analysis of radionuclides. 

2.2.1 Photoionization Detection and Flame Ionization Detection ofVolatile Organic 
Compounds 

Screening for VOCs in the field was generally accomplished using hand-held PIDs and FIDs. The units 
used were manufactured by HNU and Foxboro. Soil samples were placed in a glass jar, sealed, agitated, 
and warmed to allow volatile constituents to develop in the head space of the jar. The PID or FID sample 
probe was placed in the headspace, where a sample of vapor was drawn into a chamber, ionized, and 
interpreted by the instrument. The low sample rate allowed for only very localized readings. Monitoring 
for health and safety levels was also performed during drilling activities at 5-ft intervals downhole, as 
well as in the breathing zone. Where elevated organic vapor levels were encountered, monitoring was 
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perfonned continuously in the breathing zone. The instrument calibrations and readings were recorded 
in the field logbook. 

2.2.2 Soil Vapor Analysis 

Soil samples were collected for on-site analysis of soil vapor for the presence ofVOCs during drilling 
activities at Site 36 and were immediately transported to theTA-III ER Field Laboratory for analysis. 
Soil vapors were collected by polyethylene tubing connected to a glass bulb using a pump under vacuum. 

Soil vapor analyses were conducted by purging a 500-milliliter (mL) gas bulb for 20 minutes (min) with 
helium onto a trap and desorbing the trap onto a gas chromatograph equipped with a mass selective 
detector (MSD). Purging the entire contents of the sample bulb allowed attainment of lower detection 
levels for the sensitive soil vapor_Analysis. All analyses were perfonned on an HP 5972 MSD with an 
HP 5890 Series II plus gas chrbrnatograph. EPA Methods 8240/8260 (EPA 1986) procedures were used 
for calibration and quantitation. The target analyte list (TAL) for EPA Method 8240 was used. For 
heavily contaminated soils, a smaller aliquot of gas was subsampled from the 500-mL bulb. 

2.2.3 Thermal Desorption/Gas Chromatography 

SNLINM ER personnel conducted an investigation of available technologies to locate an alternative 
heavy-end total petroleum hydrocarbon (TPH) field-screening technique that was more reliable than the 
Hanby Method. Neither the Hanby Method nor field screening using immunoassay kits was effective 
because neither is sensitive to the nonaromatic High Energy Radiation Megavolt Electron Source 
(HERMES) transfonner oil (discussed below). As a response to these ineffective screening methods, 
SNLINM developed a technique that employs thennal desorption/gas chromatography (TD/GC) to 
rapidly quantify non-PCB-containing transfonner oil in soil. 

The transfonner oil used at the HERMES-II facility is primarily a mixture of aliphatic and alicyclic 
hydrocarbons, and contains no significant quantities of EPA-regulated hazardous constituents as 
manufactured (e.g., PCBs or VOCs). Indeed, any appreciable amount ofVOCs in the dielectric oil 
would have significantly altered the insulating properties of the oil. The boiling point for the mineral oil 
ranges from approximately 120 degrees Celsius CCC) to 365°C; its relatively low volatility makes it 
undetectable by real-time field monitoring instruments such as PIDs and FIDs, which rely on 
volatilization of contaminants at ambient conditions. 

TD/GC has been used to characterize fuel-contaminated soils (i.e., those containing volatile and/or 
semivolatile constituents) and soils containing PCBs (Goldsmith 1994). The technique utilizes the direct 
injection of organic contaminants from soil onto a GC column, avoiding the use of environmentally 
harmful solvents. The method detection limit (MDL) is 10 milligrams per kilogram (mglkg). The low 
MDL is a result of direct sample analysis without the potential dilution problems associated with sample 
preparation. Method sensitivity is also enhanced by analysis of the soil sample within hours of field 
collection, which minimizes potential storage loss and cross-contamination. 

TD/GC analyses for mineral oil were perfonned using an SRI Model 861 0 GC equipped with a TD oven 
and a manual sampling valve. The system was equipped with an FID that was used for the detection 
and quantitation of the oil after it had passed through the TD/GC sequence. An aliquot of soil 
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(approximately 1.0 gram [g]) was placed in the desorption chamber for I min at 325°C to vaporize .....,.... 
organic constituents. The vapors were then swept onto the GC column for separation. A relatively 
nonpolar megabore capillary column (J&W Scientific, DB-5, 8ft by 0.53 millimeter [mm]) was used for 
constituent separation and quantitation. A five-point calibration curve was generated by spiking clean 
sand with a mixture of HERMES oil in toluene (1 0 to 500 mglkg). The curve was linear with a 
correlation coefficient of r2 = 0.998. TPH in soil was quantified by "pattern recognition" using the total 
area under the distinctive mineral oil chromatogram. An external standard (dodecane) was added to 
determine sample matrix interference and injection efficacy. QA samples included replicate analyses for 
every 10 samples and a mid-range calibration check standard prior to daily sample analyses, after every 
20 samples, or at the end of a 12-hour (hr) period. 

2.2.4 Immunoassay Tests for Polychlorinated Biphenyls and High Explosives 

Immunoassay tests for chemical constituents are based on the antibody response of mammalian immune 
systems to the introduction of chemical contaminants. To produce the desired antibodies in the kit, 
predetermined concentrations of specific chemicals are introduced into a test animal, causing the 
animal's immune system to produce antibodies to that chemical. Antibodies are extracted, separated, 
purified, and encapsulated for test kits. The antibodies in the test kits respond to varying concentrations 
of chemical compounds by giving varying responses. The test kits for PCBs and HEs, both 
manufactured by EnSys Inc., are discussed below. 

r.clh 
The protocol for PCB test kits conforms to SW-4020, immunoassay-based field screening for PCBs in 
soil. Detection limits range from 400 microgram per kilogram (!lglkg) for Aroclors 1254 and 1260 
(prevalent Aroclors in dielectric fluids at SNL/NM) to 1, 2, 4, and 4 mglkg for Aroclors 1248, 1242, 
1016, and 1232, respectively. The test is specific to PCBs and has no anticipated interferences. The 
field test is positively biased for PCBs. Rigorous testing against lab-GC SW-8080 (prior to commercial 
availability ofthe test kit) resulted in false negatives in less than 1 percent of field tests perfonned. 
When testing samples, the method requires standard replicate analysis with each environmental sample 
analyzed; the relative standard deviation must be within ±20 percent, or the sample analysis will be 
repeated. 

~ 
The field test kit for HE confonns to proposed SW-85 15 for field screening for trinitrotoluene (TNT) in 
soil and can detect 'TNT, dinitrotoluene (DNn isomers, and trinitrobenzene at concentrations of 
approximately 1 mglkg in soil as measured by colorimetric reaction. The test is positively biased for 
HEs. Prior to commercialization of the test kit, false negatives were identified by SW -8515 in less than 
one percent of the field samples. 

2.2.5 X-Ray Fluorescence 

XRF was conducted using a Spectrace® 6000 Spectrometer. XRF is a whole-rock quantitation method 
for analyzing concentrations of elemental metals in environmental samples. Characteristic X-ray spectra 
are emitted when a specimen is irradiated with a beam of sufficiently short wavelength X-radiation. 
Standard reference materials ofthe National Institute of Standards and Testing (NIST) are used to verify 
the accuracy ofthe calibration. XRF can analyze metals with detection limits of 10 to 60 mglkg. XRF is 
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a nondestructive method for analyzing environmental samples and generates no waste; samples are dried 
and ground prior to analysis. XRF was used during sampling activities as a field-screening tool for 
metals to direct the sampling for off-site laboratory analyses. 

2.2.6 Direct Current Plasma/Inductively-Coupled Plasma 

DCP and ICP elemental analyses for metals concentrations were conducted in accordance with SW-
60IOA using a Leeman PS 1000 sequential ICP. Soil samples were prepared by microwave-assisted acid 
digestion (EPA Methods 305 I and 6010 QA requirements). An aerosolized sample is introduced into a 
plasma of argon gas, producing characteristic spectra. 

2.2.7 Mercury Analysis 

Soil samples were analyzed for mercury content following EJ?AyW-7471A, "Mercury in Solid or 
Semisolid Waste (Manual Cold-Vapor Technique)" (EPA 19945. The instruments used were a Leeman 
AP200 Automated Mercury Preparation System and a Leeman PS200 Automated Mercury Analyzer. A 
0.1-g aliquot of soil was used for sample preparation and analysis. The practical limit of quantitation 
(PLQ) was 0.3 Jlg/kg. 

2.2.8 Gamma Spectroscopy 

All soil samples collected from areas suspected to be impacted by radioactive compounds were screened 
for radiological constituents using gamma spectroscopy. In some instances, these screens were 
mandatory to allow samples to be shipped to an off-site laboratory for chemical analysis. In other cases, 
the only analysis ofthe samples was the gamma spectroscopy. 

Soil samples were collected in 500-mL Marinelli beakers, sealed, swiped, and counted in the field for 
loose, surface, radioactive contamination. Upon completion of the field check, the samples were 
transported to the SNL/NM 7715 laboratory for fixed gamma spectroscopic analysis. 

The equipment used by the SNL/NM 7715 laboratory consists of a Canberra high purity germanium 
(HPGE) detector shielded by 4 in. of lead lined with cadmium and copper sheets. Twelve samples in 
Marinelli beakers can be run unattended using an autosampler. A typical sample is counted for 600 sec. 
Peaks generated during the gamma spectroscopy are matched against a user-defined library to identify 
individual radionuclides. Laboratory control sample (LCS) analyses are performed for americium-241, 
cesium-137, and cobalt-60 with identical·analytical methods to monitor routine sample analysis data 
usability. · 

2.3 Off-Site Laboratory Chemical Analyses 

Off-site laboratory analyses for constituents of concern (COCs) from each site were conducted in 
accordance with the EPA-approved protocols listed in SW-846 (EPA 1986). The COCs, field-screening 
techniques, laboratory analysis methods, and the corresponding method numbers are listed in Table 2-2. 
The data are provided in electronic format in Appendix C. 
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Table 2-2 
Field Screening and Laboratory Analyses for Constituents of Concern8 

Constituent of 
Concern 

Metals 

Volatile Organic 
Compounds (VOCs) 

Total Petroleum 
Hydrocarbons 
(TPH) 

High Explosives 
(HEs) 

Polychlorinated 
Biphenyls (PCBs) 

Nitrates/Nitrites 

Radionuclides 

Source: EPA 1986. J 
"NA =Not applicable. 

I 

Field-Screening 
Techniques 

NA8 

Photoionization 
Detector/ 
Flame Ionization 
Detector 

NA 

Colorimetry 

Immunoassay 

NA 

G-M Pancake 
Probe/Sodium 
Iodide (Nai) 
Scintillometer 

On-Site 
Laboratory Off-Site Laboratory 

Analysis Methods Analysis Methods 

X-ray Fluorescence/ Inductively Coupled 
Directly Coupled Plasma/ Atomic 
Plasma Absorption 

Gas Gas Chromatography/ 
Chromatography/ Mass Spectrometry/ 
Mass Spectrometry Toxicity Characteristic 

Leaching Procedure 

Thermal Infrared 
Desorption/Gas 
Chromatography 

High-Performance High-Performance 
Liquid Liquid 
Chromatography Chromatography 

NA Gas Chromatography 

Colorimetry Colorimetry 

Gamma Gamma Spectroscopy/ 
Spectroscopy Isotopic Analyses 

2.4 Summary of Quality Assurance/Quality Control Activities 

EPA 
Method 
Number 

6010/7000 

8240 

13 I 1 

418.1 

8330 

8080 

353.2 

6010 

As part of the sampling activities conducted in support of the RFI, a plan for QA/QC was developed to 
ensure that sampling procedures and laboratory analyses were performed to a rigid standard. The 
following QA/QC soil and water samples were collected to assure sampling procedure integrity and 
laboratory quality: 

• Field Blank-Water poured directly from a freshly opened bottle of distilled water into 
laboratory-prepared sample bottles to determine whether any field conditions affected sample 
collection. 

• Trip Blank-Laboratory-prepared water sample for analysis ofVOCs to determine whether any 
VOCs were inadvertently introduced during sampling or shipment. ,..-
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Equipment Blank-Water sample prepared in the field after decontaminating equipmentto 
determine whether any contaminants were introduced from improperly cleaned equipment. 

• Duplicate-Soil sample split from an original field sample to determine reproducibility of 
laboratory analytical results. 

• Matrix Spike/Matrix Spike Duplicate-Soil sample split from an original field sample to 
determine effects of matrix (e.g., soil) on laboratory results (i.e., whether any interference 
occurred); sample is spiked with a known concentration of a reference chemical, then analyzed 
to ascertain recovery of that chemical. 

Results of the QA/QC program indicated very few problems with the collection ofthe data. Some 
general trends in laboratory QC were noted. The off-site laboratory used for the chemical analyses has 
consistently shown levels ofVOCs (primarily acetone and methylene chloride) in their method blanks; 
however, this mainly impacted the data collected for Site 36, where elevated levels of several VOCs 
were noted (see Section 8.0). Independent analyses conducted by the on-site SNLINM laboratory 
confirmed the presence of contamination in the samples, however, so the impact of laboratory 
contamination is somewhat lessened. 

Some elevated levels ofVOCs were noted in some soil trip blanks submitted for Site 78. Preparation of 
the soil trip blanks involved collection of soil from an area known to be uncontaminated; followed by 
heating of the sample to drive off any potential VOCs, which effectively removed any moisture that 
might have been in the sample. It is believed that, because the sample was dehydrated, when it reached 
the laboratory, the ambient humidity and vapor-phase VOCs typical of many laboratories (i.e., those 
VOCs commonly used for sample preparation [acetone, methylene chloride, toluene, etc.]) caused rapid 
adsorption of the laboratory chemicals onto the soil matrix, producing erroneous results. The process for 
preparing soil blanks on-site is currently under review, because it does not appear to be a useful tool in 
its present form, given the problems cited above. Regardless of the results of the trip blanks for Site 78, 
no elevated VOCs were noted in the soil samples collected for confirmatory analyses. 

The same laboratory exhibited low concentrations of lead in their blanks, affecting the data for the 
rinsate and field blanks from Sites 18 and 107, but at concentrations too low to account for the 
concentrations detected above the statistical background levels for Site 18. 

Matrix spike/matrix spike duplicate (ms/msd) data indicated occasional elevated recoveries for some 
metals (antimony, barium, beryllium, and zinc) that are ubiquitous in the surrounding granite-derived 
soils. No general problems with the laboratory's recovery were noted, however. The single exception is 
for the ms/msd data for antimony at Site 241. Because of apparent erroneous recovery data, the sample 
that had been split for a ms/msd had an anomalously high antimony concentration (29.6 mg/kg). The 
location (plus two others) was resampled and found to have nondetectable antimony. The results of the 
QA/QC program are provided in electronic format in Appendix D. 

2.5 Statistical Analysis of Background Data 

To determine whether the soil sampling results for potentially contaminated sites within TA-IIIN 
indicated the presence ofCOCs, the results were compared to the samples collected from TA-I}Yand 
TA-V during the site-wide investigation ofbackground concentrations at SNLINM (IT 1994af. Thus, a 
subset of the full site-wide background data set was selected for the TA-IIIN evaluation. The COCs for 
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evaluation (barium, beryllium, cadmium, chromium, copper, lead, nickel, silver, uranium, and zinc) were 
chosen based on site knowledge and their likelihood of being a site contaminant within TA-IIIN. At the 
time the statistical tests were completed, no site-wide background data sets existed for other COCs of 
interest (e.g., antimony, mercury, PCBs, etc.); thus a direct comparison to the applicable site-wide upper 
tolerance limits (UTLs, discussed below) updated in January 1996 was made for those COCs. 

2.5.1 Background Concentration Determinations 

To determine the range of background concentrations, the 95th UTL and 95th percentile were calculated 
for parametric and nonparametric data sets, respectively. The following steps were completed: (I) a 
priori screening of the data; (2) determination of the percentage ofnondetects in the data sets, with a 
cutoff level of 15 percent; (3) distribution analysis of the portion of the data set that exhibited less than 
15 percent nondetects, including coefficients of skewness, histograms, and probability plots; ( 4) a second 
screening of the data performed by the calculation of the Tn statistic for parametric data; and fina11y 
(5) calculation of the UTL for parametric data sets or the 95th percentile for nonparametric data sets. 
Each is discussed in the following sections, and example calculations, together with histograms and 
probability plots, are provided in Appendix E. 

A Priori Screening 
The a priori test involved a visual inspection of the data to eliminate any outliers. The data values were 
sorted from highest to lowest to facilitate the inspection. Maximum values that were a factor of three 
higher than their nearest neighbor were removed from the data set before the next test in the sequence 
was applied. 

Determination of Parametric Versus Nonparametric Data 
The data sets were divided into parametric or nonparametric by this process (discussed in the fo11owing 
paragraphs): 

Initial division based on·the percentage ofnondetect data; and 

• Subdivision of the data sets with fewer than I 5 percent non detect values into normal, lognormal, 
or nonparametric. 

First, the pfircentage ofnondetect data in each ofthe data sets was determined. Raw nondetect data were 
not equa~ with "zero" values; rather, they were replaced with a coded value of one-half of the PLQ 
(EPA 1992a). Those sets with fewer than 15 percent nondetect values were identified as eligible for 
parametric distribution analysis; those sets with greater than 15 percent nondetect values were identified 
as eligible for nonparametric analysis. Coded data sets tend to skew the data toward zero and decrease 
the effectiveness of reporting the mean. Therefore, the median is reported as the measure of central 
tendency when greater than 15 percent of the data are nondetects (i.e., the data set appears 
nonparametric). 

Distribution analyses then were conducted on the data to determine whether the data were parametric 
(normal or lognormal) or nonparametric. The distribution analyses included computing the coefficients 
of skewness and producing the histograms and probability plots for each COC for normal and lognormal 
(i.e., log transformed) data; the histograms and probability plots for each tested COC are included in 
Appendix E. 
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Calculation ofT n Statistic 

The T0 statistic test was performed on data determined to be parametric (normal or lognormal) after the 
distribution analysis was completed to verify that no other statistical outliers existed. The datum was 
considered an outlier ifthe Tn stat~ exceeded the critical number (Cn) identified in the EPA guidance 
for a given sample size (EPA 1992a). The test was run iteratively until the largest value in the data set 
passed. A new mean and standard deviation were calculated for each data set that had outliers removed 
in the T n statistic analysis before the test was run again. 

Calculation of UTL and 951
b Percentile 

Basic statistical parameters, including the mean, standard deviation, and UlL, were calculated for each 
normal or lognormal parametric population data set. The U1L establishes a concentration range that is 
constructed to contain a specified proportion of the population with a specified confidence. The 
proportion of the population included ·is referred to as the coverage, and the probability with which the 
tolerance interval includes the p~o ortion is referred to as the tolerance coefficient. The EPA
recommended coverage value of 5 percent and tolerance coefficient value of95 percent were used to 
calculate the UTLs (EPA 1992a . Most elementary statistical textbooks provide detailed descriptions of 
basic parametric statistics. 

Nonparametric statistics were used when data sets did not exhibit normal or lognormal distributions, or 
when the percentage of non detects exceeded 15 percent. The data sets examined exhibited fewer than 
90 J>ercent nondetects, so the median (50th percentile) was used to describe central tendency, and the 
95 percentile was used for background comparison. Most elementary statistical textbooks provide 
detailed descriptions ofbasic nonparametric statistics. 

Results 
Table 2-3 presents the results of the a priori tests conducted on the data sets. None of the COCs 
examined were determined a priori to be outliers. 

Table 2-4 provides the results of the probability plot, coefficient of skewness, and histogram for 
determination of the distribution type for each TA-IllN background data set. Background distributions 
for barium, beryllium, cadmium, copper, lead, nickel, and zinc were lognormal. The data set for silver 
was nonparametric, and the data set for total uranium (U10J was normally distributed. 

Tests were performed for outliers using the Tn statistic (Table 2-5). Only the nickel data set was 
censored for the calculation ofTA-IIIN background values by removing the three highest values for 
nickel (30.9, 30.0, and 29.5 mg/kg. lbree possible reasons for the anomalously high nickel data are 
noted. Nickel might exhibit a wide natural variation, and this sampling effort happened to access areas 
that were relatively mineral rich. Alternatively, laboratory error might have produced elevated analytical 
results. It is also possible that the higher nickel concentrations are anthropogenic, although these higher 
concentrations are well below the proposed RCRA Subpart S soil action level for nickel (2,000 mg/kg). 
To be conservative, these values were removed from the data set, and the censored data set was used for 
all subsequent comparisons for TA-IIIN sites. 

The natural logs ofthe means and standard deviations ofthe TAL metals and their corresponding UTLs 
or 95th percentiles are provided in Table 2-6. Proposed RCRA Subpart S soil action levels for the COCs 
detected during the RFI sampling effort are provided in Table 2-7. As stated earlier, only those COCs 
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Parameter 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Silver 

Uranium (total) 
Zinc 

Table 2-3 
Technical Areas ill and V Background 

Samples -A Priori Sampling 

Maximum Next X 
Value Maximum Factor 

730 320 2.28 

1.1 1.1 1.00 

8.5 7.7 1.10 

58.1 57.3 1.01 

29 27.5 1.05 

73 73 1.00 

30.9 30 1.03 

10 9.7 1.03 

4.66 4.61 1.01 
59.9 56 1.07 

a Result 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass· 

Pass 

Pass 

Pass 
Pass 

•x factor is the ratio of the maximum value to the next maximum. If the ratio is greater than 
or equal to 3, it indicates the maximum value is anomalously high. 

Table2-4 
Results of the Distribution Analysis for Technical Areas ill and V 

Probability 
Parameter Plot 

Barium Lognormal 

Beryllium Lognormal 

Cadmium Lognormal 

Chromium Lognormal 

Copper Lognormal 

Lead Lognormal 

Nickel Lognormal 

Silver N onparametric 

Uranium (total) Normal 

Zinc Lognormal 

•critical Coefficient of Skewness is -I to I. 
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Coefficient of 
Skewness8 Histogram 

-2.3 Lognormal 

-0.30 Lognormal 

0.49 Lognormal 

-1.72 Lognormal 

-0.15 Lognormal 

0.50 Lognormal 

-0.48 Lognormal 

-0.59 Nonparametric 

-0.23 Lognormal 

0.69 Lognormal 

2-14 

Distribution 
Type 

Lognormal 

Lognormal 

Lognormal 

Lognormal 

Lognormal 

Lognormal 

Lognormal 

Nonparametric 

Normal 

Lognormal 
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Table 2-5 
Technical Areas Ill and V T n Statistic Analysis for Target Analyte List Metals 

Natural Log (Ln) Natural Natural Log 
of Maximum Log Standard Tn Number of Critical 

Parameter Distribution Value Mean Deviation Statistic Samples Value8 

Barium Lognormal 6.59 3.84 1.13 2.44 503 3.74 

Beryllium Lognormal 0.10 -t.t4 0.43 2.87 331 3.60 

Cadmium Lognormal 2.14 -0.89 0.99 3.06 176 3.39 

Chromium Lognormal 4.06 1.86 0.8 2.75 538 3.76 

Copper Lognormal 3.37 1.82 0.48 3.22 392 3.66 

Lead Lognormal 4.29 1.89 0.73 3.29 259 3.52 

Nickel (first Lognormal 3.43 1.84 0.43 3.70 403 3.67 
iteration) 

Nickel (second Lognormal 3.40 1.83 0.42 3.74 402 3.67 
iteration) 

Nickel (third Lognormal 3.38 1.83 0.42 3.70 401 3.67 
iteration) 

Nickel (fourth Lognormal 3.31 1.83 0.41 3.62 400 3.67 
iteration) 

Silver Nonparametric NDb ND ND ND 247 ND 

Uranium (total) Normal 4.66c 2.05c 0.99c 2.64 81 3.13 

Zinc Lognormal 4.09 3.1 0.34 2.89 158 3.36 

"One-sided critical values for the upper 5 percent significance level; critical values derived from Table 8 (EPA 1992a) for givennumber of samples. 
"No = Not determined. 
"Normal maximum values (i.e., actual values) provided for normally distributed uranium. 

« 

Pass or Fail 
T n Statistic 

Pass 

Pass 

Pass 
'~ 

Pass 

Pass 

Pass 

Fail 

Fail 

Fail 

Pass 

I 
ND 

Pass 

Pass 
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Table 2-6 
Upper Tolerance Limits for Target Analyte List Metals in Technical Areas III and V Soil 

~ 
Natural 

Natural Log One-Sided Number 
· Target Analyte Log Standard Standard Tolerance Natural of 

List (TAL) Metal Distribution Censored? Mean Deviation Mean Deviation Factor (K) LogUTL UTL Samples.) 

Barium Lognormal No 3.84 1.13 NA" NA 1.76 5.83 341.0 503 

Beryllium Lognormal No -1.14 0.43 NA NA 1.79 -0.37 0.7 331 

Cadmium Lognormal No -0.89 0.99 NA NA 1.85 0.94 2.6 176 

Chromium Lognormal No 1.86 0.8 NA NA 1.76 3.27 26.2 538 

Copper Lognormal No 1.82 0.48 NA NA 1.78 2.67 14.5 392 I 

Lead Lognormal No 1.89 0.73 NA NA 1.81 3.21 24.8 259 

Nickel Lognormal Yes 1.83 0.4 NA NA 1.78 4.40 81.3 400 

Silver" Nonparametric NA NA NA NA NA NA NA NA 247 

Uranium (total) Normal No NA NA 2.05 0.99 1.96 NA 4.0 81 

Zinc Lognormal No 3.1 0.34 NA NA 1.86 3.73 41.8 158 

"NA =Not applicable. 
bFor silver, the 50th percentile value was I mglkg and the 95th percentile value was 4 mglkg; these describe the central tendency for nonparametrically distributed parameters. 
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Table 2-7 
Generic Proposed Soil Action Levels Under Proposed RCRA SubpartS 

Analyte Proposed RCRA SubpartS Soil Action Level (mglkg) 

1 ,2-Dichloroethane 8 

Acetone 8,000 

Aluminum NA3 

Antimony 30 

Arsenic 20 
Barium 6,000 

Beryllium 0.2 

Bis (2-Ethylhexyl) Phthalate 50 
2-Butanone 50,000 

Cadmium 80 
Calcium NA 

Chromium (VI) 400 

Cobalt NA 
Copper NA 

2-Hexanone NA 

Iron NA 
Lead 2,000b 

Lithium NA 

Magnesium NA 

Manganese NA 
Mercury 20 

Nickel 2,000 

Nitrate 100,000 

Nitrite 8,000 

Polychlorinated Biphenyls 0.1 

Potassium NA 

Selenium 400 

Silver 400 

Sodium NA 

Toluene 20,000 

Total Petroleum Hydrocarbon IOOC 

Uranium NA 

Vanadium 600 

Xylenes (total) 200,000 

Zinc 20,000 

~A= No proposed RCRA SubpartS soil action level is currently listed for the analyte. ,.. :1, ,; ...,, , I. Dir) 
Lead action level not formally promulgated; proposed 2,000 mglkg (EPA 1996). ~ /v'..v.., vv ' •~ 

"Not EPA-regulated. Standard from New Mexico Environmental Improvement Board Underground Storage Tank 
Regulations (NMEIB/USTR 1990). / 
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for which site-wide background data sets existed (at the time of this RFI) were analyzed for statistical 
significance. The proposed RCRA Subpart S soil action levels for the remaining COCs are provided for 
comparison to site sampling data. 

2.5.2 Comparison Tests: Background Data Versus Environmental Restoration Site Data 

Two nonparametric, two parametric tests, and one test that utilized both parametric and nonparametric 
analyses were used to compareTA-IIIIV background data to data from potentially contaminated 
TA-IIIIV ER sites (Appendix E). The nonparametric tests included the Wilcoxon Rank Sum (WRS) Test 
and the Quantile test. The parametric tests included Student's t-tests using assumptions of equal and of 
unequal variance. The hot-measurement comparison uses either the 95th U1L calculation (for parametric 
data) or the ~J.Ii percentile calculation (in the case ofnonparametric data) as recommended by the EPA 
(EPA 1992a). Nonparametric tests were applied to all soil data; however, parametric tests were not 
applied to nonparametric data. 

The WRS test is performed by ordering all observations from background and the potentially 
contaminated site according to their magnitude and then assigning a rank from lowest to highest. The 
ranks in the potentially contaminated area are summed and compared to a table of critical values to 
determine whether the site is contaminated. . · 

The WRS test is a nonpar~etric test more powerful than the Quantile test (described below) in 
determining whether t~~o~entially contaminated area has concentrations uniformly higher than 
background (EPA 1992a). However, the WRS test allows for fewer less-than measurements than the 
Quantile test. As a general rule, the WRS test should be avoided if more than 40 percent of the 
measurements taken at the potentially contaminated area or at background areas are nondetects. All soil 
analytical data were subjected to the WRS test in this analysis, although the test power was known to be 
greatly reduced when the nondetect percent was greater than 40. 

The Quantile test is performed by separating background data and individual site data. The data are then 
ordered from highest to lowest. The number of background and individual site data points are calculated. 
The number of data points for background and the selected potentially contaminated site is then 
compared to a table that identifies how many of the highest measurements must come from the 
potentially contaminated site versus background to indicate contamination. 

The Quantile test is a non parametric test that has more power than the WRS test to detect when or/y a 
small portion of the remediated site has not been completely cleaned up. Also, the Quantile test}an be 
used even when a fairly large proportion of the measurements is below the limit of detection (EPA 
1992a). 

The hot-measurement comparison consists of comparing each measurement from the potentially 
contaminated area with an upper-limit concentration value. This upper-limit concentration value is such 
that any measurement from the potentially contaminated area that is equal to or greater than this value 
indicates an area of relatively high concentrations that must be further investigated (EPA 1992a). 
Concentrations exceeding the upper-limit value may indicate inappropriate sample collection, handling, 
or analysis procedures, or actual contamination. The upper-limit concentration value was calculated as 
previously described based on the 95th percentile for nonparametric data and the 95th U1L for parametric 
data. 
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The t-test is a parametric test that compares the means of two samples. To use the t-test statistic, both 
sampled populations must be approximately normally (or lognormally) distributed with approximately 
equal population variances, and the random samples must be selected independently of each other. The 
equations and methodology fo~pplying the t-tes~ pte explained in most statistics books, including 
McClave and Dietrich (1982) and Mendenhall (1 if75). 

Results 
Comparison tests between background data and the maximum concentrations for TA-IIIN site data were 
performed for ~tals at Sites 18, 51, 107, 111, 240, and 241 in accordance with the RFI Work Plan 
(SNL/NM 19lf3a). In the case of Site 78, a simple comparison of maximum metal concentrations to the 
TA-IIIN background UTLs were made for the samples collected during the confirmatory sampling 
event. These were the only sites where metals were regarded as suspect contamination. The respective 
text sections herein contain discussions of the significance of the statistical tests on data for each site and 
comparisons to the relevant proposed RCRA Subpart S soil action levels (Table 2-7) for each constituent. 

2.6 Contaminant Fate and Transport/Risk Assessment 

The majority of contaminants detected at sites in TA-IIIN were restricted to the upper 2ft of surface 
soils. No conclusive evidence has been found that any sites investigated during this RFI have had an 
impact on the local ground water (at depths of 480 to 500ft bgs). 

For those sites at which contaminants were elevated with respect to background, a comparison was made 
of each elevated constituent relative to its proposed RCRA Subpart S soil action level. All COCs were at 
least one to two orders of magnitude below their corresponding action levels, except at Site 18 (which 
displayed PCBs above the proposed RCRA Subpart S soil action level). As indicated in the individual 
section ~o~this site, the efficacy ofcond~cting a VCM was evaluated. Three o~er sites (35, 36,)11id 196) 
also exhibited TPH above the New Mexico Underground Storage Tank RegulatiOns (NMUSTR) · 
standard, but each of these is proposed for NF A because TPH is in the form of a nonhazardous mineral 
oil. 
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21.0 ER SITE 196: BUILDING 6597 CISTERN 

The Building 6597 Cistern is a 20-ft-deep, 25-ft-diameter concrete-lined tank located approximately 30ft 
west ofBuild~6597 in central TA-V (Figure 21-1). Transformer oil contaminated with water and 
possibly Freon was occasionally discharged into the Cistern in small quantities. About 5 gal. of 
contaminated waste oil per week was discharged into the Cistern, but was routinely removed from the 
site until1989, when the PROTO Facility (ER Site 37) was closed. Some residual sludge remains at the 
bottom of the Cistern. 

Although oil was the only COC (based on historical knowledge), sampling for VOCs, PCBs, and metals 
was conducted to determine whether they were present from undocumented disposals. A discussion of 
the field investigation protocols and results follows. 

21.1 Field Investigation Protocols 

The RFI Work Plan identified the following plan of action for investigating the Cistern. An initial 
"sludge" sample was to be collected for chemical analysis. The sludge would then be removed and the 
Cistern's concrete base{scrubbed and examined for cracks indicating possible contaminant pathways. If 
no cracks were found, a single auger hole would be advanced in the center of the Cistern to sample for 
confirmatory soil analyses. If cracks were observed, angle drilling would commence to delineate any 
possible migrating contamination. As indicated in the succeeding sections, field conditions necessitated 
modifying this plan. 

21.1.1 Aerial Photograph Analysis 

Aerial photographs from 1973 to 1990 were assembled, digitized, and compared for changes in surface 
features during successive years· at the Cistern. The area within 1,000 ft of the site boundaries was 
studied for signs of soil disturbance, vegetation changes, or new construction. 

21.1.2 Sampling Strategies 

21.1.2.1 Initial Grab Sample 

Preliminary sampling was conducted at Site 196 in June 1994. A grab sample of soil was collected from 
the bottom of the Cistern using remote sampling methods (Figure 21-2). The sample was analyzed at an 
off-site laboratory for VOCs, PCBs, TPH, and metals in accordance with the EPA methods cited in 
Table 2-2. This grab sample exhibited elevated levels ofTPH, copper, lead, and zinc. Additional 
samples (B1 and B2) were collected in October 1994 for on-site gamma spectroscopic analysis for waste 
characterization . 
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21.1.2.2 Sludge Thickness Determination 

Subsequent to receipt of the chemical analyses, three auger holes were advanced in the Cistern to 
determine the thickness of-the sludge layer and to ascertain whether the Cistern had a concrete base. The 
auger holes encountered refusal at depths of2 112 to 4ft below the top of the soil. This refusal was 
attributed to the concrete base then believed to exist. 

21.1. 2. 3 Excavation Activity 

Based on the results of the au gering, the decision was made to remove the top 4 ft of the soil down to the 
concrete base, in accordance with the RFI Work Plan. Upon removing the soil, the concrete base would 
be scrubbed and examined for cracks and signs of leaking. Operations commenced in May 1995 using a 
clamshell excavator. During excavation activities, it was determined, upon reaching a depth of 8 ft in 
one portion of the Cistern, that no concrete base apparently ever had existed. Subsequent investigations 
indicated that the concrete extended to a depth of only 6 in. below the surface of the contaminated soil 
and debris in the bottom of the Cistern (Figure 21-3). At this point in the investigation, following the 
original plan and completely excavating the Cistern became unfeasible. A vertical contamination profile 
was required to guide future activities. 

21.1.2.4 Metals Profile Activity 

Because the initial chemical analyses of the single grab sample of soil had indicated elevated levels of 
copper, lead, and zinc in the upper few inches of material, three additional auger holes (A1, A2, and A3) ,......Jr 
were advanced to collect soil samples for metals analyses. Soil samples were collected from the surface WI' 
at 6-in. intervals to a total depth of3 ft in each ofthe three boreholes (Figure 21-2). The samples were 
submitted for screening to the SNLINM on-site analytical laboratory and analyzed for total copper, lead, 
and zinc using XRF techniques. 

21.1.2.5 Activity to Profile Total Petroleum Hydrocarbons and Volatile Organic Compounds 

A vertical contamination profile was conducted to determine the extent of TPH and the presence, if any, 
ofVOCs in the subsurface. Three auger holes (01 through 03, Figure 21-2) were advanced to refusal in 
the bottom of the Cistern using an electric impact hammer. Auger hole D1 was advanced in the bottom 
of the 8-ft-deep trench to a depth of 5 ft (for a total of 13 ft below the Cistern floor). Auger hole 02, 
located beneath the drainlines, was driven to a total depth of 13 ft below the Cistern floor. The third 
auger hole (03) was located in the northwestern section of the Cistern and was advanced to a total depth 
of 5 ft. Soil samples were collected from each borehole at approximately 2-ft intervals and were 
submitted for on-site analysis ofTPH by TD/GC and for VOCs by EPA Method 8260; samples were split 
for off-site analysis ofTPH by EPA Method 418.1 and for VOCs by EPA Method 8240/8260. In 
addition, a soil vapor sample was collected at the total depth of each borehole and analyzed on site for 
VOCs. 
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21.2 Field Investigation Results 

21.2.1 Aerial Photograph Interpretation 

There were no surface features noted in the 1973 to 1990 aerial photographs within 1,000 ft of the 
boundaries ofER Site 196 (Plate I). Photographs ofTA-V from the same time showed indications of oil 
spilled in the vicinity of the high-energy radiation megavolt electron source (HERMES) (Site 36) and 
PROTO (Site 3 7) facilities. 

21.2.2 Nature and Extent of Contamination 

Results of each phase of sampling at the Cistern are summarized in Table 21-1 and are presented in 
greater detail in electronic format in Appendices B (field screening) and C (off-site laboratory data). As 
shown in Table 21-1, results of initial grab sampling indicated elevated levels ofTPH, copper, lead, and 
zinc. Gamma spectroscopic analyses revealed no elevated OU or other radionuclides in the soil. No 
VOCs or PCBs were detected above their respective MDLs. 

The results of Phase III of the investigation, during which the top 3 ft of material was profiled for metals 
content, indicated the majority of the metals impact occurred only in the upper 6 in. of material. 

On-site TPH concentrations in Borehole D1 ranged from 4,500 to 13,000 mg/kg; off-site results ranged 
from 4,300 to 29,000 mg/kg (Table 21-1; Appendices Band C). The vertical extent ofTPH was not 
ascertained in Boreholes 01 and 02 before refusal was encountered. 

Minor VOC concentrations (<50 J.lg/kg total VOCs) were noted by the on-site analytical laboratory in the 
soil samples from Boreholes D 1 and D3, but all were several orders of magnitude below their respective 
proposed RCRA Subpart S soil action levels. No VOCs were detected by the off-site laboratory in the 
soil samples (Table 21-1 ). -

Minor VOC concentrations were noted in the vapor samples by the on-site laboratory. Borehole D1 
contained minor TCE and methylene chloride. No VOC concentrations were detected in the soil 
vapor samples from Borehole D2. Borehole 03 contained minor vapor concentrations ofTCE, 
1,1,1-trichloroethane (TCA), benzene, and toluene (the latter two compounds were in "J" value 
concentrations, i.e., below the practical quantitation limit). 

All of the constituents noted in Table 21-1 were detected at levels above their corresponding UTL (where 
one existed); none were above their respective proposed RCRA Subpart S soil action level, with the 
exception of the first TPH sample, which clearly exceeded the NMUSTR standard of 100 mg/kg. The 
vertical extent ofTPH contamination was not adequately determined in Boreholes D1 or D2. 

21.3 Evaluation ofData 

The chemical analyses of the samples collected during Phases I and III of work at the site are in general 
agreement, even though the analytical techniques differed. It appears that on-site XRF analysis of metals 
approximates off-site analyses of metals by ICP and is thus a good screening tool. 
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Table 21-1 
Summary of Off-Site Soil Sample Analytical Results, Site 196 

- Proposed RCRA 
Detection Subpart S Soil 

Sample Result Limit UTL Action Level 
Analyte Sample ID Depth (ft) (mglkg) (mglkg) (mglkg) (mglkg) 

TPH 196-Cistern Surface 60,500 20 NAa 100 (NMUSTR)b 
(Initial grab) 

01 8-13 4,300-29,000 
D2 1-12 7,200-40,000 
03 2-4 ND-35 

VOCs 196-Cistern Surface ND 0.5-1.0 NA Various 
(Initial grab) 

01 8-13 ND 
D2 1-12 ND 
03 2-4 ND 

Copper 196-Cistern Surface 213 2.0 14.5 NA 
(Initial grab) 

Al,A2,A3 Surface 380-680 20 (XRF) 
0.5 ND-23 

Lead 196-Cistern Surface 180 0.3 24.8 2,000 
(Initial grab) 

AI, A2, A3 Surface 53-309 15 (XRF) 
0.5 21-23 

Zinc 196-Cistern ·Surface 458 2.0 41.8 20,000 
(Initial grab) 

Al,A2,A3 Surface 842-1,414 25 (XRF) 
0.5 ND-51 
1.0 ND-62 
1.5 ND-32 

Note: Results for metals shown for those samples that exceeded the UTLs. Samples collected from deeper than 1.5 ft bgs were 
below the UTLs for all metals. XRF screens conducted on site for samples AI, A2, and A3. / 

"NA =Not applicable. 
"TPH action level of 100 mglkg was derived from New Mexico Underground Storage Tank Regulations (NMUSTR) standards. 

Sandia National Laboratories, Albuquerque 
Environmental Restoration Project 

21-7 Results of the TA-III/V RFI, Site 196 
June 1996 



The presence of the metals in the soil was not expected, based on available site history. Interviews with <J 
facility personnel suggested that lead bricks might have been stored in the PROTO facility, but the 
mechanism for their having come in contact with the oil has not been explained. However, because 
copper, lead, and zinc concentrations decreased by one or more orders of magnitude in the upper 6 in. of 
soil, they are not anticipated to have reached ground water. Furthermore, all are below their proposed 
RCRA Subpart S soil action levels. Copper does not currently have an associated action level, but 
because it is an essential nutrient, its action level would likely be on the order of that for zinc (i.e., 
20,000 mglkg). 

No VOCs were noted in the initial sludge sample collected from a depth of 6 in. or in any of the 
subsequent samples collected to profile TPH and VOCs. 

Although the full extent ofTPH beneath the Cistern was not defined, some parallels can be drawn to the 
nearby HERMES Site (ER Site 36, Section 8.0), which is approximately 100 yd from the Cistern and 
received greater quantities of a similar contaminant oil. Similar lithologies and depth to ground water 
(approximately 500ft) are assumed for both sites. Thus, distribution patterns comparable to those seen 
at Site 36 are anticipated for the Cistern oil. The vertical extent ofTPH is assumed to be less than that at 
Site 36 where it extends to a depth of approximately 220 ft, several hundred feet above the water table. 
Based on this and the lack of elevated concentrations of hazardous constituents detected during the site 
investigation, Site 196 is not believed to have impacted the ground water. 

21.4 Summary and Conclusions 

Investigations at the Cistern revealed the absence of a concrete base, which might imply that any . ..~ 
contamination present would have a clear pathway to reach ground water; however, the soil profiling that "W' 
was conducted demonstrated that metals contamination was restricted to the upper O.~to .0 ft of soil. 
None of the metals were present in a concentration that exceeded its respective propose RCRA 
SubpartS soil action level. Only TPH exceeded the NMUSTR action level of 100m g; however, as 
manufactured, the oil is considered nonhazardous, and none of the metals associated with the soil is in a 
concentration that would render the oil hazardous. 

Because no hazardous constituents were detected during the site investigation and the mineral oil is not 
anticipated to have impacted the water table, the site is proposed for NF A in accordance with Criterion 5 
listed in Section 4.4 of this RFI report. 
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APPENDIX B. FIELD SCREENING RESULTS 

SITE 196 SOIL SCREENING RESULTS 

Location Sample Date 

196A1-0 5-Jun-95 

196A1-0D 5-Jun-95 

196A1-0.5 5-Jun-95 
31 

196A1-1.0 14 

196A1-1.5 5-Jun-95 

196A1-2.0 5-Jun-95 

196A1-2.5 



196A1-3.0 2-Jun-95 
Chromium 4 

Copper ND 
Lead 7 
Zinc ND 

196A2-0 5-Jun-95 
Chromium 32 

Copper 380 
Lead 309 
Zinc 842 

196A2-0.5 5-Jun-95 
Chromium 20 

Copper 4 
Lead 23 
Zinc 27 

196A2-1.0 2-Jun-95 
Chromium 33 

Copper 23 
Lead 23 
Zinc 61 

196A2-1.5 2-Jun-95 
Chromium 51 

Copper 6 
Lead 24 
Zinc 32 

196A2-2.0 5-Jun-95 
Chromium 15 

Copper ND 
Lead 7 
Zinc ND 

196A2-2.5 5-Jun-95 
Chromium 11 

Copper 2 
Lead 15 
Zinc 18 

196A2-3.0 5-Jun-95 
Chromium 17 

Copper ND 
Lead 17 
Zinc 2 

196A3-0 5-Jun-95 
Chromium 59 

Copper 545 
Lead 54 



Zinc 1414 

196A3-0.5 5-Jun-95 
Chromium 54 

Copper 23 
Lead 22 
Zinc 51 

196A3-1.0 5-Jun-95 
Chromium 44 

Copper 5 
Lead 9 
Zinc 4 

196A3-1.5 2-Jun-95 
Chromium 7 

Copper ND 
Lead 8 
Zinc ND 

196A3-2.0 5-Jun-95 
Chromium 18 

Copper ND 
Lead 12 
Zinc ND 

Soil Sample Results 

Total VOCs 
4,500 

29,000 
T A3/5-196-D1-008 26-Mar-96 NA 

Total VOCs 
6,000 

15,000 
T A3/5-196-D1-009 26-Mar-96 ND 
T A3/5-196-D1-13 27-Mar-96 Acetone 40 13,000 ND 4,300 

T A3/5-196-D2-000 27-Mar-96 Total VOCs ND 

TPH, Total VOCs 
T A3/5-196-D2-001 27-Mar-96 8,000 19,000 
T A3/5-196-D2-004 27-Mar-96 Chlorobenzene 5 NA ND 
T A3/5-196-D2-005 27-Mar-96 TPH 9,000 7,800 
T A3/5-196-D2-006 27-Mar-96 Total VOCs ND 
T A3/5-196-D2-007 27-Mar-96 TPH 2,300 7,200 
T A3/5-196-D2-01 0 27-Mar-96 Total VOCs ND 
T A3/5-196-D2-01 0-DU P 27-Mar-96 Total VOCs ND 
T A3/5-196-D2-011 27-Mar-96 TPH 3,800 ND 23,000 
T A3/5-196-D2-013 27-Mar-96 TPH 6,000 

T A3/5-196-D3-001 27-Mar-96 TPH, Acetone 48 ND ND 
T A3/5-196-D3-002 27-Mar-96 TPH, Total VOCs ND 35 
T A3/5-196-D3-003 27-Mar-96 Total VOCs ND 
T A3/5-196-D3-004 27-Mar-96 TPH ND 
T A3/5-196-D3-005 27-Mar-96 TPH, Acetone 42 ND ND 

TPH, Chlorobenzene 5 ND 



T A3/5-196-D3-006 127-Mar-96 ITPH I I I 

Soil Vapor Results 
T A3/5-196-D1-SV1 27-Mar-96 Methylene chloride 50 

Trichloroethane 3.6 J 

T A3/5-196-D2-013-SG 27-Mar-96 Total VOCs ND 

T A3/5-196-D3-006-SG 27-Mar-96 1,1,1-Trichloroethane 28 
Trichloroethane 32 
Benzene 16 J 
Toluene 4.4 J 



APPENDIX C. LABORATORY ANALYTICAL DATA ! 

ERSITE Test Method Analyte Sample ID Sample Depth (ft) Sample Date Result Units Detection Lim Qualifier 
196 
Chemical Data 3550/418 TPH TA3/5-196-CISTERN 0 27-JUN-94 60500 mg/kg 2000 

TA3/5-196-D1-13 13 27-Mar-96 4300 mg/kg 20 
TA3/5-196-D2-001 1 27-Mar-96 19000 mg/kg 20 
T A3/5-196-D2-005 5 27-Mar-96 7800 mg/kg 20 
TA3/5-196-D2-007 7 27-Mar-96 7200 mg/kg 20 
TA3/5-196-D2-011 11 27-Mar-96 23000 mg/kg 20 

TA3/5-196-D2-011-DUP 11 27-Mar-96 21000 mg/kg 20 
TA3/5-196-D2-012 12 27-Mar-96 40000 mg/kg 20 I 

T A3/5-196-D3-002 2 27-Mar-96 35 mg/kg 20 I 

T A3/5-196-D3-004 4 27-Mar-96 20 mg/kg 20 u 
T A3/5-196-D 1-008 8 26-Mar-96 29000 mg/kg 20 

I T A3/5-196-D 1-009 I 9 26-Mar-96 15000 mg/kg 20 
6010 ALUMINUM T A3/5-196-C I STERN 0 27-JUN-94 4900 mg/kg 10 

ARSENIC T A3/5-196-CISTERN 0 27-JUN-94 0.56 mg/kg 1 J 
BARIUM T A3/5-196-CISTERN 0 27-JUN-94 87.3 mg/kg 1 
BERYLLIUM T A3/5-196-CISTERN 0 27-JUN-94 0.25 mg/kg 0.2 
CADMIUM T A3/5-196-CISTERN 0 27-JUN-94 2.5 mg/kg 0.5 
CALCIUM TA3/5-196-CISTERN 0 27-JUN-94 14700 mg/kg 20 
CHROMIUM T A3/5-196-CISTERN 0 27-JUN-94 14.8 mg/kg 1 
COBALT T A3/5-196-CISTERN 0 27-JUN-94 5.8 mg/kg 1 
COPPER TA3/5-196-CISTERN 0 27-JUN-94 213 mg/kg 2 
IRON T A3/5-196-CISTERN 0 27-JUN-94 8750 mg/kg 10 
LEAD T A3/5-196-CISTERN 0 27-JUN-94 180 mg/kg 0.3 
MAGNESIUM TA3/5-196-CISTERN 0 27-JUN-94 2640 mg/kg 20 
MANGANESE T A3/5-196-CISTERN 0 27-JUN-94 111 mg/kg 1 
NICKEL TA3/5-196-CISTERN 0 27-JUN-94 17.8 mg/kg 4 
POTASSIUM TA3/5-196-CISTERN 0 27-JUN-94 859 mg/kg 500 
SILVER T A3/5-196-CISTERN 0 27-JUN-94 2.9 mg/kg 1 
SODIUM TA3/5-196-CISTERN 0 27-JUN-94 144 mg/kg 500 J 
VANADIUM TA3/5-196-CISTERN 0 27-JUN-94 13.8 mg/kg 1 
ZINC TA3/5-196-CISTERN 0 27-JUN-94 458 mg/kg 2B 

8240 METHYLENE CHLORIDE T A3/5-196-CISTERN 0 27-JUN-94 0.27 mg/kg 0.5 BJ 
i _ _L ! - -



Radiological Data 
196 Gamma Spec ACTINIUM-228 T A3/5-196-SS-B 1 0 10-0CT-94 0.615 pCi/g No Data 

T A3/5-196-SS-B2 0 10-0CT-94 0.608 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.756 pCi/g No Data 

BERYLLIUM-? T A3/5-196-SS-B 1 0 10-0CT-94 3.67 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 1.6 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 2.72 pCi/g No Data 

BISMUTH-212 T A3/5-196-SS-B 1 0 10-0CT-94 0.505 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 0.53 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.84 pCi/g No Data 

BISMUTH-214 T A3/5-196-SS-B 1 0 10-0CT-94 0.648 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 0.6 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.548 pCi/g No Data 

CESIUM-137 T A3/5-196-SS-B 1 0 10-0CT-94 0.147 pCi/g No Data 
-

T A3/5-196-SS-B2 0 10-0CT-94 0.0797 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.0974 pCi/g No Data 

LEAD-210 T A3/5-196-SS-B 1 0 10-0CT-94 6.02 pCi/g No Data 
LEAD-212 T A3/5-196-SS-B 1 0 10-0CT-94 0.591 pCi/g No Data 

i T A3/5-196-SS-B2 0 10-0CT-94 0.671 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.654 pCi/g No Data 

LEAD-214 T A3/5-196-SS-B 1 0 10-0CT-94 0.674 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 0.608 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.575 pCi/g No Data 

POTASSIUM-40 T A3/5-196-SS-B 1 0 10-0CT-94 13 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 13.3 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 12 pCi/g No Data 

RADIUM-224 T A3/5-196-SS-B2 0 10-0CT-94 1.7 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 1.1 pCi/g No Data 

RADIUM-226 T A3/5-196-SS-B 1 0 10-0CT-94 2.03 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 1.67 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 1.06 pCi/g No Data 

RADIUM-228 T A3/5-196-SS-B 1 0 10-0CT-94 0.682 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 0.674 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.838 pCi/g No Data 

I THALLIUM-208 T A3/5-196-SS-B 1 ! 0 10-0CT-94 0.592 pCi/g No Data 
T A3/5-196-SS-B2 I 0 10-0CT-94 0.557 pCi/g No Data 
T A3/5-196-SS-B3 I 0 10-0CT-94 0.523 pCi/g No Data 



THORIUM-228 T A3/5-196-SS-B 1 0 10-0CT-94 0.589 pCi/g No Data 
T A3/5-196-SS-B2 0 10-0CT-94 0.668 pCi/g No Data 
T A3/5-196-SS-B3 0 10-0CT-94 0.651 pCi/g No Data 

THORIUM-232 T A3/5-196-SS-B 1 0 10-0CT-94 0.682 pCi/g No Data 

I T A3/5-196-SS-B2 0 10-0CT-94 0.674 pCi/g No Data 
I T A3/5-196-SS-B3 0 10-0CT-94 0.838 pCi/g No Data 
THORIUM-234 T A3/5-196-SS-B2 0 10-0CT-94 1.85 pCi/g No Data 
URANIUM-238 T A3/5-196-SS-B2 0 10-0CT-94 1.85 IPCi/g No Data 
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Plate 1. Aerl1l Photography Interpretation In Technical Areas Ill and V. 
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Comment Responses 

Notice of Deficiency July 31, 1997 
Results of the Technical Area ill and V RCRA Facility Investigation 

Submitted to EPA and NMED June 1996 

The following are Sandia National Laboratories/New Mexico (SNLINM) Environmental 
Restoration (ER) Project responses to the Notice of Deficiency (NOD) comments (July 31, 
1997) for the Technical Area ITI and V RCRA Facility Investigation. Prior to responding to 
the NOD, a meeting with representatives from the New Mexico Environment Department 
(NMED) Hazardous and Radioactive Materials Bureau {HRMB), Department ofEnergy 
(DOE) Oversight Bureau {OB), the DOE, and the SNLINM ER Project was held on 
September 15, 1997 to provide an opportunity to discuss any questions concerning the 
comments and their responses. A list of attendees at the September 15 meeting is included in 
Attachment 1. 

GENERAL DEFICIENCIES 

Comment 1 

Table 2-6. Upper Tolerance Limits for Target Analyte List Metals in Technical Ar~us III 
and V Soils, page 2-16, shows upper limits for barium, chromium, and silver which are 
higher than those proposed in SNL 's Background Study report (March 1996). An 
explanation as to why the upper limits are higher must be provided. 

Response to Comment 1 

The Upper Tolerance Limits (UTLs) for the SNL/NM Background Study had not been 
calculated nor approved by the NMED or the USEPA by the time the T A-IIIN data were 
being evaluated and the report written. To provide comparisons to background, a subset of 
the data from the SNLINM Background Study was used to perform statistical analyses to 
obtain UTLs for T A-lliN. These calculations are described on pages 2-11 through 2-19 of 
the TA-ITIN RFI report and in Appendix E. The SNLINM Background Study reports 
background from five 'Super Groups', one of which is the Southwest Super Group that 
included background data from TA-111, TA-V, McCormick Ranch, and Thunder Range. The 
TA-IIIN RFI report used a subset of the background data that included only TA-111 and 
TA-V. Table 1 (Attachment 2) contains the TA-IIIN RFI UTLs and the SNL/NM site-wide 
UTL. A comparison of the maximum values for each site indicates that very few samples 
{<10) that passed the TA-111/V UTLs exceeded the SNLINM site-wide background values. 
This difference has not impacted the recommendations made in the T A-lliN RFI Report for 
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any site. See Response to Comment 9 for a discussion of the comparison of soil analytical 
results to background values. 

Comment2 

Appendices B, C, and D (on disk) do not contain the full data set. An explanation as to why 
and how the full data set was queried to create the abbreviated data files must be provided 
The complete data set must be referenced and made available upon request. 

Response to Comment 2 

The complete data set was queried and results below the method detection limits (MDL) 
were removed to provide a much more manageable data set for assessment and evaluation 
purposes. The data in Appendices B, C, and D include all data except for nondetects (NDs). 
The complete data set (on electronic disk) is available through the ER Project. 

Comment3 

Throughout the approved RCRA Facility Investigation (RFI) Work Plan, a commitment was 
made to conduct additional interviews with current or former employees who may have 
historical knowledge of site operations. However, the RFI Report does not mention whether 
these interviews were conducted The results of any interviews that were conducted during 
the investigation must be discussed If no additional interviews were conducted, this fact 
should be included and discussed 

Response to Comment 3 

No additional interviews were conducted with former employees who may have knowledge 
of past site operations. Efforts were made to contact former employees, however, these were 
unsuccessful. Interviews with current employees provided no additional useful historical 
information for any of the sites. Current employees did provide logistical coordination for 
the field investigations. 

Comment4 

The aerial photographs reviewed during the RFI were dated from 197 3 to 1990. Any older 
aerial photographs which are available must be identified and discussed 

Response to Comment 4 

The ER Project has compiled an index of available aerial photographs (dating back to the 
1930s) ofKAFB and SNL/NM from many sources. This index is available for review at the 
ER Project Office, however, no aerial photographs in this index encompass areas in TA-111 
and T A-V prior to 1973. 
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CommentS 

SNL continues to use analysis for total petroleum hydrocarbons (FPH) instead of analyses 
for specific constituents, such as benzene, toluene, and ethylbenzene. EPA Methods 8240, 
8020, and unmodified 8015 must be used 

Response to Comment 5 

This issue was addressed initially in the TA-IIIN Work Plan Comment 14. Our response to 
the RFI Work Plan Comment 14 was that analytes would be selected based on process 
knowledge and site history wherever possible to avoid resampling. lflaboratory 
determination of TPH were called for, a small number of verification samples using Method 
8240 would be performed at several sites. lfMethod 8240 were used, then analysis with 
Method 8020 would be redundant. Analytes from Method 8015 were not expected to be 
present at any of the sites, and therefore, this analysis would not be performed. 

The response to Comment 14 on the RFI Work Plan was approved by EPA Region VI. 
Verification samples using Method 8240 were done for ER Sites 36, 37, and 196 for some 
samples that had detectable TPH. Other sites that had petroleum hydrocarbons (ER Site 31 
and 34) as COCs did not have elevated TPH in soil samples. Soil samples from those sites 
that solely had mineral oil leaks/spills (ER Site 35 and 18) were analyzed by Method 418.1. 
A chromatograph spectrum for the mineral oil associated with the mineral oil-impacted sites 
is included in Attachment 3. The MSDS for Diala AXTM oil is also included (Attachment 3). 
Submission of the MSDSs for the transformer and hydraulic oils (Diala AXTM, UnivoltTM, 
Shell 61 TM, RegalTM) typically used at these sites were included in the responses to the RFI 
Work Plan comments (November 1993) in Attachments 8 and 10. The chromatogram of 
Shell Diala AXTM oil used at SNLINM ER Sites 31, 34, 35, 36, and 37 displays a "backbone" 
fingerprint typical of hydrocarbons/mineral oil. Peaks on the chromatogram were tentatively 
identified based on mass spectra and labeled with corresponding carbon mass fragments. 

Comment6 

Groundwater data exist from SNVNM monitoring wells located in and near Technical Area 
(TA) III and TA V. Steady and sporadic detection of trichloroethylene (TCE), elevated 
nitrate, toluene, total chrome and other contaminants have been documented in some of 
these wells. These well locations can potentially serve as up-gradient or down-gradient 
wells. A summary table of these monitoring wells/results and a map ofwelllocation must be 
included in the RFI report. 

Response to Comment 6: 

Results indicate quite conclusively that the ER sites investigated within the scope of the 
TA-IIIN RFI report are not the source ofTCE (or other contaminants found in monitoring 
wells at TA-V). None of these sites has been found to impact underlying groundwater. 
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The SNL/NM ER Project is continuing to investigate groundwater at T A-V as a separate 
issue. A summary table of analytical results of groundwater sampling and a map showing 
well locations will be included as part of the information provided concerning the 
investigation of groundwater at TA-V. 

Comment 7 

At all sites having oil-contaminated soils (e.g. Environmental Restoration (ER) Site 1 8), 
soils with TPH exceeding 100 ppm should be excavated and treated/disposed of in 
accordance with New Mexico Environment Department (NMED) Underground Storage 
Tank (UST) Regulations. 

Response to Comment 7 

Comment 7 appears to be contradictory to Comment 10 (please refer to Comment 1 0). 
During the September 15 meeting, the ER Project requested regulatory guidance on soils 
contaminated with mineral oil. Mineral oil is not a RCRA-regulated hazardous substance. 
The cleanup standards for petroleum hydrocarbons in the New Mexico Underground Storage 
Tank regulations (20NMAC5) were used for lack of any other regulatory guidelines, even 
though mineral oil in soil was due to spills at several sites and the UST regulations are not 
applicable. Additionally, as further clarification regarding the application ofUST regulations 
20 NMAC5.1C states that "20 NMAC 5 Parts 2 through 14 do not apply to any of the 
following types ofUST systems: 1. Wastewater treatment tanks; 2. Sumps; 3. UST 
systems containing radioactive waste; 4. Electrical equipment; 5. Hydraulic lift tanks; and 
6. any UST system with a capacity of 110 gallons ofless." The HERMES and PROTO 
USTs were used to contain transformer oil for electrical equipment and, therefore, should be 
exempt from UST regulations. SNL/NM agrees that this issue is not resolved at this time and 
that further discussions with NMED may be appropriate for sites containing mineral oil as a 
coc. 

At the September 15 meeting, clarification was requested ofNMED on cleanup standards for 
hydrocarbon contaminated soils. The ER Project has understood that the New Mexico UST 
regulations do not require excavation and treatment/ disposal of soil with TPH exceeding 100 
ppm under certain hydrogeologic conditions. The UST Soil/Water Sampling & Disposal 
Guidelines issued by the NMED (revised April 1995) state that "Soils which are not highly 
contaminated (saturated) and are located greater than fifty feet (50) above the seasonal high 
static water table do not need to be remediated." This was confirmed with a letter, dated 
October 8, 1997 to Robert Dinwiddie from Gerard Schoeppner of the UST Bureau (provided 
by Stephanie Kruse to Sharissa Young). 

In conclusion, SNL/NM believes that according to the UST regulations soils contaminated 
with TPH greater than 100 ppm do not require excavation and disposaVtreatment if 
groundwater is greater than 50 feet below the depth of contamination. Even so, mineral oil is 
not a RCRA regulated hazardous substance and may be exempt from UST regulations 
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because the USTs containing mineral oil were used as part of a system for electrical 
equipment. Again, SNLINM encourages further discussion with NMED on this issue. 

CommentS 

At this time, a background well southwest of TA-V, a potentially down-gradient well north of 
TA-V, and another well west of the abandoned KAFB-10 production well have been drilled 
The wells southwest and north of the technical area should be useful for establishing 
background conditions and in characterizing the solvent and N03 plumes underlying parts 
of TA-V, respectively. The well west of KAFB-10 is considered to be of limited value. The 
KAFB-10 production well should be replaced with a monitoring well to evaluated the 
potential contribution of ER Site 36 (and/or other ER sites) to theTA III & V groundwater 
contamination problem. 

Response to Comment 8 

As discussed during the September 15 meeting, the investigation of the groundwater in the 
vicinity ofTA-V will be addressed separately from the ER sites within the TA-IIIIV RFI 
report. Results indicate that ER Site 36 has not impacted groundwater. 

Comment9 

In the RFI Workplan Comment Responses (March 1993), General Comment No.3 of the 
Notice of Deficiency (NOD) states that 

Field sampling must extend horizontally and vertically until no subsequent increase 
in contaminant levels is likely to occur. A minimum of two {2) "clean" samples are 
required to verify delineation. These samples should be at or below the background 
levels previously approved by the EPA for each constituent. 

Following the requirement above, subsurface samples must be obtained where results 
from surface sampling exceed proposed upper tolerance limits (UTLs) or 951

h 

percentiles. These results must be compared to approved UTLs or 951
h percentiles to 

determine the vertical extent of contamination. 

Response to Comment 9 

As discussed in the September 15 meeting, the SNL/NM ER Project has followed a 
risk-based corrective action process. As discussed in the RFI Work Plan Response to 
Comment 1 "SNL/NM understands the need for, and use of, action levels, background data, 
and developing health and environmental criteria in determining the need for a CMS. Action 
levels will be used in the course of this RFI as a guide to help with decision making. 
Background data also will be collected and risk-based decision making will be employed as 
well." At all the sites addressed within the TA-IIIIV RFI report, results have been compared 
with background and action levels. Concentrations in soils have been well below risk-based 
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soil action levels. At ER Site 78, chromium was found in the surface verification samples 
(39. 7 mg/kg) at above the T A-lliN UTL (26.2 mg/kg) but well below the proposed RCRA 
SubpartS action level (400 mglkg). By employing t~a risk-based decision making during -
the RFI process, additional sampling for chromium was determined to be unnecessary. 

General Comment 9 is repeated for specific sites within the Notice ofDeficiency (comments 
12, 15, and 22). Specific reasons for varying from the field sampling protocol discussed in 
the Work Plan are provided in the responses to those site-specific comments. 

Specific Deficiencies 



XIX. ER Site 196, TA-V: Building 6597 Cistern 

Comment 30 

Section 21.1, Field Investigation Protocols. The last sentence of Subsection 21.1. 2.2. 
Sludge Thickness Determination, p. 21-1, seems to be missing a few words. Sandia should 
clarify this sentence. 

Response to Comment 30 

The sentence reads "This refusal was attributed to the concrete base then believed to exist." 
This sentence means that refusal of the auger was attributed at the time of drilling to contact 
with the concrete base ofthe cistern. It was subsequently found that the cistern did not have 
a concrete base. 

Comment 31 

Section 2 I. 2, Field Investigation Results. Subsection 21. 2. 2, Nature and extent of 
contamination, page 21-6, states that "The vertical extent ofTPH contamination was not 
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adequately determined in Boreholes D1 or D2." Total depth for boreholes D1 and D2 was 
13 and 12ft, respectively. TPH concentration was found to be 4,300 ppm at the bottom of 
D 1 and 40,000 ppm at the bottom of D2. In both boreholes, the concentration was 
increasing downward Additional sampling and analysis for TPH, VOCs, and SVOCs are 
necessary to define the extent of the waste oil plume and to locate potential VOCs. As 
potential sources of groundwater contamination, the oil saturated sludge and soil should be 
removed and disposed of appropriately. 

Also, the Logic Flow Diagram for this site indicates that sampling will continue until TPH is 
no longer detected Thus, the RFI Work Plan has not been fully implemented at this site. 

Response to Comment 31 

SNL/NM agrees that the RFI Work Plan was not fully implemented at Site 196. The reasons 
for deviations from the Work Plan are provided in this response. As indicated in the RFI 
Report, the boreholes were advanced as far as possible (to equipment refusal) in the bottom 
of the cistern. Although elevated TPH was found, none of the samples collected from the 
boreholes contained elevated VOC levels, as determined by 8240 analysis. The geometry of 
the cistern (i.e., 25 feet of free space above the cistern floor with a 3-foot lip above TA-V 
ground level) precluded drilling within it, and an angled borehole did not appear feasible, 
given the depth of the concrete collar and the space restraints near the facility. Thus, the RFI 
Work Plan for the site was implemented as fully as feasible. 

SNL/NM does not believe that the cistern poses a threat to groundwater for two reasons: 1) 
the mineral oil used in the cistern does not contain any hazardous constituents as 
manufactured (see Response to Comment 7 and Attachment 3), and 2) the extent of impact 
is not believed to reach groundwater, given the fact that the neighboring site, Site 36 
(HERMES) was impacted by much greater volumes of oil, and the oil has been demonstrated 
to cease approximately 300 feet above groundwater. SNL/NM does not believe additional 
sampling is warranted, based on these reasons and on those listed in Responses 5, 7, and 32. 
However, SNL/NM agrees that further discussion is needed to resolve Comment 31 and is 
looking forward to resolving issues regarding this site. Topics of discussion should include a 
determination of regulatory guidelines on mineral oil (the primary COC at the Site 196) and 
its byproducts. 

See also Responses 5, 7, and 32. 

Comment32 

Site 196 may be similar to Site 36 (HERMES Oil Spill), where VOC contamination did not 
begin to appear in the soil above a depth of 25 to 75ft, but increased below that to a depth 
of approximately 200ft. At the HERMES site, Sandia (8-1 3) has suggested that mineral oil 
may be a source of secondary contamination. "The origin of most of the VOCs is postulated 
to be bacterial fermentation of the mineral oil. " For these reasons, deeper subsurface 
samples must be collected for VOC and SVOC analysis at Site 196. (Besides defining the 

19 



I 0124197 4:57 PM 
Response to TA-IIVV RFI Report NOD 

extent of primary and secondary contamination at Site 196, these samples may provide 
information of value to the groundwater investigation beneath TA-V.) 

Response to Comment 32 

Site 196 is not believed to be similar to Site 36. Upon removal of the USTs at Site 36, the 
soils exhibited high concentrations ofTPH below the removed tanks. Elevated VOC levels 
were not seen during subsequent drilling until a depth of25 feet at Site 36 becasuse the UST 
excavation was backfilled with clean soil upon completion of the tank removal activity. Thus, 
the soil encountered during drilling from grade to the bottom of the excavation 
(approximately 25 feet) was backfill material that contained neither TPH nor VOCs. 

Furthermore, although VOCs were present in Site 36 soils and are believed to be the result of 
bacterial fermentation of the mineral oil, the highest concentrations of VOCs seen in those 
soils were far below the RCRA Subpart S levels. It should be noted here that the RCRA 
Subpart S action levels apply to sites slated for future residential land use and are, thus, very 
conservative; Sites 36 and 196 are both slated for industrial land use. The highest VOC 
concentration was 12 mg/kg acetone from 36-BH-01 (in the middle ofthe tank excavation, 
the point of greatest impact); the RCRA Subpart S action level for acetone is 8,000 mg/kg, 
more than 600 times the highest concentration seen at the HERMES site. 

In addition, the TPH and VOCs at Site 36 were co-located; the samples that contained the 
highest TPH concentrations also contained the highest VOC concentrations. No such 
correlation was seen at Site 196 where no VOC concentrations were noted in any ofthe soil 
samples collected. As noted in Response to Comment 31, ifthe levels ofTPH at Site 36 did 
not impact groundwater (they ceased at a depth of200 feet, approximately 300 feet above 
groundwater), it is unlikely that the levels noted at Site 196 (which was impacted by a much 
smaller volume of oil than Site 36) will impact groundwater. 

Please refer to Response to Comment 7, also. 
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Sandia National Laboratories 
Albuquerque, New Mexico 

July 1998 

Environmental Restoration Project 
Responses to NMED 2nd Notice of Deficiency on the 

Technical Areas III and V RCRA Facility Investigation 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department (NMED) to the U.S. Department of Energy (DOE) (Dinwiddie, 
March 27, 1998) documenting the review of the 2nd Notice of Deficiency on the Technical 
Areas ill and V RCRA Facility Investigation submitted in June 1996. 

This response document provides NMED comments repeated in bold by comment number in the 
same order as provided in the call for response to comments. The DOE/Sandia National 
Laboratories response is written in normal font style on a separate line under "Response." 
Responses to general technical comments begin on page 3 and responses to specific technical 
comments begin on page 7. Additional supporting information for the specific comments is 
included as attachments to this section. 
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General Comments 

RESPONSES TO THE 2ND NOTICE OF DEFICIENCY: 
RESULTS OF mE TECHNICAL AREA III AND V 

RCRA FACILITY INVESTIGATION 

GENERAL COMMENTS 

1. The TA-111/V background study has not been approved by the New Mexico 
Environment Department (NMED). 

Background concentrations have now been approved for that portion of Kirtland 
Air Force Base (KAFB) which includes OU 1306. These are the background 
concentrations that should be used by the U.S. Department of Energy 
(DOE)/Sandia National Laboratories (SNL) to determine whether there has been a 
release of contaminants to the environment. 

See also General Deficiency 7. 

Response: The DOEISNL are aware that the background values used in the Resource 
Conservation Recovery Act (RCRA) Facility Investigation (RFn report were not 
approved by the New Mexico Environment Department (NMED) and that there are some 
differences between the Technical Area (TA)-IIIIV RFI background values and the 
approved background concentrations. We apologize if this information was not conveyed 
more clearly in our response to the first notice of deficiency (NOD) comments. The RFI 
report was submitted in June 1996 while the background soil investigation was still 
underway. The background soil concentrations, approved by the NMED in September of 
1997, included the same data set used in the June 1996 RFI report, as well as data from a 
broader area. Thus some minor differences in concentrations for the 95th upper tolerance 
limit (UTL) occurred. 

A comparison of analytical results for soils to the approved background soil 
concentrations is included with this submittal. The results of this comparison are 
contained within Attachments for the applicable environmental restoration (ER) sites. 
See also Response to General Deficiency 7. 

To avoid unnecessary sampling, risk-based assessments using conservative values (i.e., 
highest concentration values) can provide an indication of whether the site poses a human 
health risk or ecorisk. 

2. DOE/SNL Response to Comment 2. 

In cases where individual environmental restoration (ER) sites have been proposed 
for No Further Action (NFA), the complete data set (hard copy form) must be 
submitted. . 
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General Comments 

While summary tables listing only detected constituents are useful for review 
purposes, they provide only part of the information needed to fully evaluate a NF A 
proposal. To complete the data package, additional tables must be submitted listing 
all of the various constituents that were analyzed for and their method detection 
limits. 

Please note that J -coded data must be treated as detected constituents. 

Response: Data tables, including J-coded data, nondetections, and the method detection 
limits (MDL) are provided in this submittal within the attachments associated with 
specific sites (see the Sandia National Laboratories/New Mexico [SNLINM] responses to 
Specific Comments for Enclosures A and B). The RFI Report did present the J-coded 
data for all the ER sites. Results of laboratory quality assurance (QA) and quality control 
(QC) samples are not contained within the Environmental Restoration Data Management 
System database and therefore, copies from the laboratory reports are attached following 
the specific comments for the ER sites. 

3. DOE/SNL Response to Comment 5. 

The Hazardous and Radioactive Materials Bureau (HRMB) does not generally 
accept TPH analyses for the purpose of site characterization. Although TPH 
analyses are useful for screening purposes, in most cases, DOE/SNL must also 
determine whether there has been a release of hazardous constituents at sites that 
are contaminated with TPH. 

Methods 8240 and 8270 are the "standard" methods employed to characterize a site 
with respect to volatile and semi-volatile organic compounds (VOC's and SVOC's). 

Response: Field screening (Hanby) and laboratory analyses for Total Petroleum 
Hydrocarbons (TPH) were the proposed methods described in the U.S. Environmental 
Protection Agency (EPA)- and NMED-approved TAIIIIV Work Plan. These methods 
were performed at the majority of ER sites addressed in the TA-ITI!V RFI report. TPH 
was selected because of the type of hydrocarbons identified as constituents of concern 
(COC), specifically mineral oil and transformer oil. Because of the lack of volatile and 
semi volatile constituents in these types of oil, TPH was selected as the best method for 
ch<!facterizing sites impacted by oil spills and leaks. If additional sampling is required at 
specific sites, EPA Methods 8260 and 8270 will be used for detection of volatile organic 
compounds (VOC) and semivolatile organic compounds (SVOC). EPA Method 8260 
(capillary column method) is fungible with Method 8240 (packed column method) 
although EPA Method 8260 is now the preferred method because it provides better 
resolution, selectivity, and sensitivity (SW 846). 
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General Comments 

4. DOE/SNL Response to Comment 6. 

Additional site characterization is needed at some sites before a definitive 
determination can be made that there has been no impact to ground water. The 
requested ground-water data and map must be provided to the NMED. 

The investigation of ground-water contamination at TA-V will be linked to the 
source (or sources) of contamination. 

Response: The issue of a groundwater investigation at T A-V is more thoroughly 
addressed in the DOE transmittal letter to these 2nd NOD responses. In summary, 
existing data on the hydrogeologic conditions (including potential sources) at TA-V will 
be reviewed, analyzed, and summarized in a report to the NMED. Maps and cross
sections will be included in the data report. The expected date for submittal of this report 
is mid-December 1998. 

5. DOE/SNL Response to Comment 7. 

The reference to ER Site 18 is a mistake. 

The NMED Underground Storage Tank (UST) Bureau will be consulted on a site
by-site basis to determine whether NMED UST regulations apply. In most cases, 
DOE/SNL will be required. to provide proof (through sampling and analysis) that 
hazardous constituents have not been released to the environment. 

Response: The DOEISNL are interested in establishing who will consult with the NMED 
Underground Storage Tank (UST) Bureau on a site-by-site basis. With the exception of 
the High Energy Megavolt Electron Source (HERMES) site (ER Site 36), there are no 
other ER sites under investigation within the TA-IlJIV RFI that are former USTs. 
Transformer oil was spilled on the ground surface at several T A-lli/V ER sites. These 
sites have been shown to contain no hazardous constituents (regulatory levels) with the 
exception of polychlorinated biphenyls (PCB) at ER Site 18. Please refer to the 
DOE/SNL responses to the site-specific comments for additional discussion on the 
potential for hazardous constituents to be released to the environment at oil-contaminated 
sites. 

6. DOE/SNL Response to Comment 8. 

The new well located west of the former position of KAFB-10 (now abandoned) was 
drilled at an unacceptable location (too far from L WDS-MW1). DOE/SNL was 
made aware of this situation prior to the drilling of this new well. 

A monitor well must be drilled near the former location of 
KAFB-10 to evaluate the nature and concentration of contaminants in the ground 
water. 
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General Comments 

Response: DOEISNL will review the existing data, perform some additional studies if 
prudent, and present the results to the NMED before installing new wells at TA-V. 
Proposed locations of new wells, if any, and the rationale for these wells will be presented 
in aT A-V data report. Also see response to General Deficiency 4. 

7. DOFJSNL Response to Comment 9. 

Additional site characterization may be required in cases where the concentration of 
a Constituent of Concern (COC) lies between the 95th UTL (or 95th percentile) and 
the proposed Subpart S Action Level for that constituent. 

Response: In general, risk assessments can be performed with available data as the 
logical first step to evaluate whether concentrations of COCs at a site pose a threat to 
human health and environment. The SNI.JNM risk assessment team will evaluate the 
TA-IIIIV ER sites under consideration in the near future. The risk assessment process has 
evolved over the past several years to include evaluating the risk to the ecosystem (or 
representatives of the ecosystem, i.e., deer mouse). The risk assessment will evaluate 
whether constituents with concentrations exceeding the maximum background levels 
(MBL) established by the NMED are of concern. Additional sampling and analysis 
potentially could be required to provide input to the risk assessments. DOE/SNL will 
provide the results of the risk assessments to the NMED. 

SNUNM ER Project 
July 1998 

6 June 1998 RCRA Facility Investigation 
Comment Responses 

····------------···-------------



ER Site 196, TA-V: Building 6597 Cistern 

I. DOE/SNL Response to Comment 31 

The presence of "minor" VOC concentrations in both soil samples (on-site 
laboratory) and soil-gas samples indicates that hazardous constituents were released 
to the environment. The extent of contamination has not been determined. 
Contamination at the site is a potential threat to ground water. 

Contaminants detected at the site include TPH, TCE, 1,1,1-TCA, benzene, toluene, 
methylene chloride, copper, lead, and zinc. This site may be the source or one of the 
sources of the TCE contamination seen in ground water at TA-V. 

Additional site characterization, including the collection and analysis of soil samples 
from deep boreholes, is required. 

Response: SNUDOE will conduct further investigation of the Building 6597 Cistern to 
characterize the vertical extent of contamination. 

2. DOE/SNL Response to Comment 32 

This response relies on the assumption that only small quantities of waste 
transformer oil were discharged into the cistern (5 gal per week, page 21-1, 
paragraph 1). However, HRMB questions why such a large cistern (a seepage pit 
20-ft deep by 25-ft diameter) and associated piping was constructed to discharge 
such small quantities of waste oil. 
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Specific Comments 

Response: There are no interviews that provide infonnation on the NMED' s question 
regarding the size of the cistern. However, the cistern has the capacity to contain 73,400 
gallons of transfonner oil. The cistern was probably constructed to hold the bulk of 
transformer oil should an emergency occur that would necessitate rapid evacuation of the 
oil from the PROTO I facility. SNUDOE will provide any additional information on the 
construction of the cistern should further details become available. 

Additionally, as mentioned in the above comment, "minor" VOC concentrations in 
both soil samples and soil-gas samples were detected by the on-site laboratory. 
DOE/SNL cannot dismiss these on-site laboratory results simply because they are 
less favorable than the ofT-site results. 

Response: SNUDOE is not dismissing the on-site laboratory analyses, however, the 
reported amounts were very low for the VOCs detected (see Attachment 196-1) and as 
NMED/HRMB is aware, false positives are common for VOCs because of laboratory 
contaminants. 

2. See additional concern for ER Site 196 in Enclosure B. 

EnclosureB 
Additional Concerns 

ER Site 196, TA- V: Building 6597 Cistern 

1 DOE/SNL must provide the complete data set (hard copy form), including the 
analytical results for all QA/QC samples. 

Response: The analytical data for ER Site 196, including QA/QC data, is provided in 
Attachment 196-1. 



Attachment 196-1 

Laboratory Analytical Results for ER Site 196 
Laboratory QA/QC- copied from laboratory reports 



If 
Attacht, , 96-1 

ER Site 196 RFI Analytical Results; PCBs {EPA Method 8080) 

Sample Sample 
Sample 

Analytical Amount QC Material 
ER Sample ID Depth Analyte Units 

Number Type 
(Feet) 

Method Detected Flag Description 

T A3/5-196-CISTERN SNL0130410 F 0 Aroclor 1 0 16 8080 ug/kg <33 u WASTE 
TA3/5-196-CISTERN SNL0130410 F 0 Aroclor 1221 8080 ug/kg <33 u WASTE I 

TA3/5-196-CfSTERN SNL0130410 F 0 Aroclor 1232 8080 ug/kg <33 u WASTE I 

TA3/5-196-CISTERN SNL0130410 F 0 Aroclor 1242 8080 ug/kg <33 u WASTE 
TA3/5-196-CISTERN SNL0130410 F 0 Aroclor 1248 8080 ug/kg <33 u WASTE 
T A3/5-196-CISTERN SNL0130410 F 0 Aroclor 1254 8080 ug/kg <33 u WASTE ; 
TA3/5-196-CISTERN SNL0130410 F 0 Aroclor 1260 8080 ug/kg <33 u WASTE i 
TA3/5-196-CISTERN SNL0130407 F 0 TPH 3550/418 mg/kg 60500 WASTE 

,,1 
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H 
Attachn 96-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy . 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID Depth Analyte Units Uncertainty (+/-) ER Site 

Number Type Date 
(Feet) 

Detected Flag Description 

TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Actinium-227 pCi/g <1.82 u 999.9999 196 SOIL 
T A3/5-196-SS-;B 1 SNL0130687 F 10-0CT-94 0 Actinium-228 pCi/g .615 0.165 196 SOIL 
T A3/5-196-SS-131 SNL0130687 F 10-0CT-94 0 Americium-241 pCi/g <.208 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Antimony-124 pCi/g <.0309 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Antimony-125 pCi/g <.0795 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Antimony-126 pCi/g <.032 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Argon-41 pCi/g <.0647 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Barium-133 pCi/g <.043 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Barium-140 pCi/g <.0994 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Beryllium-? pCi/g 3.67 0.558 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Bismuth-207 pCi/g <.0356 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Bismuth-212 pCi/g .505 0.308 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Bismuth-214 pCi/g .648 0.111 196 SOIL 
T A3/5-196-SStB 1 SNL0130687 F 10-0CT-94 0 Cadmium-1 09 pCi/g <1.21 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cerium-139 pCi/g <.0333 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cerium-144 pCi/g <.241 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cesium-134 pCi/g <.0284 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cesium-137 pCi/g .147 0.0493 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Chromium-51 pCi/g <.248 u 999.9999 196 SOIL 
TA3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cobalt-56 pCi/g <.0492 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cobalt-57 pCi/g <.0309 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Cobalt-58 pCi/g <.0361 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Cobalt-60 pCi/g <.0345 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Copper-64 pCi/g <9.6 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Europium-152 pCi/g <.0932 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Europium-154 pCi/g <.129 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Europium-155 pCi/g <.154 u 999.9999 196 SOIL 
TA3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Gadolinium-153 pCi/g <.0962 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Indium-115M pCi/g <.0761 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 lodine-125 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 lodine-129 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 lodine-131 pCi/g <.0271_ u 999.9999 196 SOIL 

- - -
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n 
Attachment 196-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID Depth Analyte Units Uncertainty (+/-) ER Site 

Number Type Date 
(Feet) 

Detected Flag Description 

T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 lridium-192 pCi/g <.0309 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Iron-59 pCi/g <.0659 u 999.9999 196 SOIL 
TA3/5-196-SS-B 1 SNL0130687 F 10-0CT~94 0 Lanthanum-140 pCi/g <.0233 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Lead-210 pCi/g 6.02 4.26 196 SOIL 
TA3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Lead-212 pCi/g .591 0.0744 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Lead-214 pCilg .674 0.131 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Manganese-54 pCi/g <.037 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Manganese-56 pCi/g <.0776 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Mercury-203 pCi/g <.033 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Neptunium-237 pCi/g <.313 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Niobium-95 pCi/g <.114 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Plutonium-239 pCi/g <487 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Potassium-40 pCi/g 13 1.08 196 SOIL 

T A3/5-196-SS~ 1 SNL0130687 F· 10-0CT-94 0 Protactinium-231 pCilg <1.37 u 999.9999 196 SOIL I 

TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Protactinium-233 pCi/g <.0633 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Radium-226 pCilg 2.03 0.94 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Radium-228 pCi/g .682 0.182 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Ruthenium-1 03 pCi/g <.028 u 999.9999 196 SOIL 

T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Ruthenium-1 06 pCi/g <.229 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Scandium-46 pCi/g <.0266 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Silver-110 pCi/g <.0281 u 999.9999 196 SOIL 

T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Sodium-22 pCi/g <.0449 u 999.9999 196 SOIL 
TA3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Sodium-24 pCi/g <.0295 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Strontium-85 pCi/g <.0286 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Tantalum-182 pCi/g <.244 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Tellurium-123M pCi/g <.0311 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Thallium-201 pCi/g <.278 u 999.9999 196 SOIL 

T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Thallium-208 pCi/g .592 0.148 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Thoriuni-227 pCi/g <.249 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Thorium-228 pCi/g .589 0.0741 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Thorium-229 pCi/g <.132 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 ~_t..JL0130687 F 10-0CT-94 0 Thorium-231 'pCi/g <.599 u 999.9999 196 SOIL 
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( f 
Attachn 36-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID 

Number Type Date 
Depth Analyte Units 

Detected Flag 
Uncertainty (+/-) ER Site 

Description 
(Feet) 

TA3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Thorium-232 pCi/g .682 0.182 196 SOIL 
TA3/5-196-SS-81 SNL0130687 F 10-0CT-94 0 Thorium-234 pCi/g <.85 u 999.9999 196 SOIL I 

T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Tin-113 pCi/g <.0333 u 999.9999 196 SOIL 
TA3/5-196-SS-81 SNL0130687 F 10-0CT-94 0 Uranium-234 pCi/g <20 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Uranium-235 pCi/g <.0661 u 999.9999 196 SOIL 

' 

TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 Uranium-238 pCi/g <.847 u 999.9999 196 SOIL 
TA3/5-196-SS-B1 SNL0130687 F 10-0CT-94 0 enon-133,-133N pCi/g <.161 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Yttrium-88 pCi/g <.0342 u 999.9999 196 SOIL 
TA3/5-196-SS-81 SNL0130687 F 10-0CT-94 0 Zinc-65 pCi/g <.0823 u 999.9999 196 SOIL 
T A3/5-196-SS-B 1 SNL0130687 F 10-0CT-94 0 Zirconium-95 pCi/g <.0537 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Actinium-227 pCi/g <1.33 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Actinium-228 pCi/g .608 0.118 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Americium-241 pCi/g <.16 u 999.9999 196 SOIL 
T A3/5-196-SS-,;32 SNL0130688 'F 10-0CT-94 0 Antimony-124 pCi/g <.0207 u 999.9999 196 SOIL J 
T A3/5-196-SS-92 SNL0130688 F 10-0CT-94 0 Antimony-125 pCi/g <.0563 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Antimony-126 pCi/g <.0166 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Argon-41 pCi/g <.0647 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Barium-133 pCi/g <.0285 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Barium-140 pCi/g <.0668 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Beryllium-7 pCi/g 1.6 0.287 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Bismuth-207 pCi/g <.026 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Bismuth-212 pCi/g .53 0.241 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Bismuth-214 pCi/g .6 0.0849 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cerium-139 pCi/g <.023 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cerium-144 pCi/g <.171 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cesium-134 pCi/g <.0186 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Cesium-137 pCi/g .0797 0.029 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Chromium-51 pCi/g <.192 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cobalt-56 pCi/g <.0342 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cobalt-57 pCi/g <.0221 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cobalt-58 pCi/g <.0205 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Cobalt-60 pCi/g <.0304 u 999.9999 196 SOIL 

----- ----- ------ ----
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11 
Attachment 196-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID Depth Analyte Units Uncertainty (+/-) ER Site 

Number Type Date 
(Feet) 

Detected Flag Description 

T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Copper-64 pCi/g <7.94 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Europium-152 pCi/g <.0667 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Europium-154 pCi/g <.0813 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Europium-155 pCi/g <.109 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Gadolinium-153 pCi/g <.0671 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Indium-115M pCi/g <.0659 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 lodine-125 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 lodlne-129 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 lodine-131 pCi/g <.0205 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 lridium-192 pCi/g <.0224 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Iron-59 pCi/g <.0454 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Lanthanum-140 pCi/g <.0136 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688. F 10-0CT-94 0 Lead-210 pCi/g <0 u 999.9999 196 SOIL 
TA3/5-196-SS~2 SNL0130688 F 10-0CT-94 0 Lead-212 pCi/g .671 0.0543 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Lead-214 pCi/g .608 0.0841 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Manganese-54 pCi/g <.0295 u 999.9999 196 SOIL I 

T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Manganese-56 pCi/g <.07 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Mercury-203 pCi/g <.0242 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Neptunium-237 pCi/g <.226 u 999.9999 196 SOIL 
TA3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Niobium-95 pCi/g <.0813 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Plutonium-239 pCi/g <340 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Potassium-40 pCVg 13.3 0.861 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Protactinium-231 pCi/g <.844 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Protactinium-233 pCi/g <.0425 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Radium-224 pCi/g 1.7 0.926 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Radium-226 pCi/g 1.67 0.739 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Radium-228 pCi/g .674 0.131 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Ruthenium-1 03 pCi/g <.0174 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Ruthenium-1 06 pCi/g <.155 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Scandium-46 pCi/g <.0238 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Silver-110 pCi/g <.0211 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Sodium-22 pCi/g <.0273 u 999.9999 196 SOIL 

-----··- ---- --··-·-
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It 
Attachn. 196-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID 

Number Type Date 
Depth Analyte Units 

Detected Flag 
Uncertainty (+/-) ER Site 

Description 
(Feet) 

T A3/5-196-SS-82 SNL0130688 F 10-0CT-94. 0 Sodium-24 pCi/g <.0258 u 999.9999 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Strontium-as pCi/g <.021 u 999.9999 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Tantalum-182 pCi/g <.147 u 999.9999 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Tellurium-123M pCi/g <.0229 u 999.9999 196 SOIL . 

T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thallium-201 pCi/g <.186 u 999.9999 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thallium-208 pCi/g .557 0.131 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thorium-227 pCi/g <.173 u 999.9999 196 SOIL 
TA3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thorium-228 pCi/g .668 0.0541 196 SOIL 
TAJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thorium-229 pCi/g <.0932 u 999.9999 196 SOIL 
TA3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thorium-231 pCi/g <.449 u 999.9999 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thorium-232 pCi/g .674 0.131 196 SOIL 
TA3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Thorium-234 pCi/g 1.85 0.637 196 SOIL i 

T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Tin-113 pCi/g <.0267 u 999.9999 196 SOIL 
T A3/5-196-SSiJ2 SNL0130688 F 10-0CT-94 0 Uranium-234 pCi/g <13.5 u 999.9999 196 SOIL 
T A3/5-196-SS-B2 SNL0130688 F 10-0CT-94 0 Uranium-235 pCi/g <.048 u 999.9999 196 SOIL .· 

T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Uranium-238 pCi/g 1.85 0.635 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 enon-133,-133f.J pCi/g <.105 u 999.9999 196 SOIL I 

T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Yttrium-88 pCi/g <.0235 u 999.9999 196 SOIL 
T AJ/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Zinc-65 pCi/g <.0612 u 999.9999 196 SOIL 
T A3/5-196-SS-82 SNL0130688 F 10-0CT-94 0 Zirconium-95 pCi/g <.0398 u 999.9999 196 SOIL 
TAJ/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Actinium-227 pCi/g <2.04 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Actinium-228 pCi/g .756 0.212 196 SOIL 
T AJ/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Americium-241 pCi/g <.224 u 999.9999 196 SOIL 
T AJ/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Antimony-124 pCi/g <.0291 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Antimony-125 pCi/g <.0744 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Antimony-126 pCi/g <.0289 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Argon-41 pCi/g <.163 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Barium-133 pCi/g <.0395 u 999.9999 196 SOIL 
T AJ/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Barium-140 pCUg <.104 u 999.9999 196 SOIL 
TA3/5-196-SS-B3 SNL0130689 F 10-0CT-94 0 Beryllium-? pCi/g 2.72 0.487 196 SOIL 
TAJ/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Bismuth-207 pCi/g . <.0412 u 999.9999 196 SOIL 
T A3/5-196-SS-B3 SNL0130689 F 10-0CT-94 0 Bismuth-212 pCi/g .84 0.384 L.___ 196 SOIL 

-- -----
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Attachment 196-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID 

Number Type Date 
Depth Analyte Units 

Detected Flag 
Uncertainty (+/-) ER Site 

Description 
(Feet) 

T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 8ismuth-214 pCi/g .548 0.104 196 SOIL 
T A3/5-196-SS-133 SNL0130689 F 10-0CT-94 0 Cadmium-1 09 pCi/g <1.15 u 999.9999 196 SOIL 
TA3/5-196-SS-B3 SNL0130689 F 10-0CT-94 0 Cerium-139 pCi/g <.0325 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cerium-144 pCi/g <.251 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cesium-134 pCi/g <.0309 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cesium-137 pCi/g .0974 0.0568 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Chromium-51 pCi/g <.261 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cobalt-56 pCi/g <.0581 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cobalt-57 pCi/g <.0331 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cobalt-58 pCilg <.033 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Cobalt-60 pCi/g <.0491 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Copper-64 pCi/g <12 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Europium-152 pCi/g <.0996 u 999.9999 196 SOIL 
T A3/5-196-SS_i!3 SNL0130689 F 10-0CT-94 0 Europium-154 pCi/g <.119 u 999.9999 196 SOIL 
T A3/5-196-SS-b3 SNL0130689 F 10-0CT-94 0 Europium-155 pCi/g <.147 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Gadolinium-153 pCi/g <.0981 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Indium-115M pCi/g <.112 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 lodine-125 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 lodine-129 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 lodine-131 pCi/g <.0311 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 lridium-192 pCi/g <.0316 u 999.9999 196 SOIL 

·-
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Iron-59 pCi/g <.0583 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Lanthanum-140 pCi/g <.0325 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Lead-210 pCi/g <0 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Lead-212 pCi/g .654 0.0773 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Lead-214 pCi/g .575 0.136 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Manganese-54 pCi/g <.0332 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Manganese-56 pCi/g <.159 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Mercury-203 pCilg <.0341 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Neptunium-237 pCi/g <.308 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Niobium-95 pCi/g <.115 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Plutonium-239 pCi/g <476 u 999.9999 196 SOIL 
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Attachr, 96-1 

ER Site 196 RFI Analytical Results; Gamma Spectroscopy 

Sample Sample Sample 
Sample 

Amount QC Material 
ER Sample ID 

Number Type Date 
Depth Analyte Units 

Detected Flag 
Uncertainty (+/-) ER Site 

Description 
(Feet) 

TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Potassium-40 pCi/g 12 1.11 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Protactinium-231 pCi/g <1.27 u 999.9999 196 SOIL 
TA3/5-196-SS-S3 SNL0130689 F 10-0CT-94 0 Protactinium-233 pCi/g <.0679 u 999.9999 196 SOIL I 

T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Radium-224 pCi/g 1.1 1.11 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Radium-226 pCi/g 1.06 1.09 196 SOIL i 

TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Radium-228 pCi/g .838 0.235 196 SOIL 
T A3/5-196-SS-B3 SNL0130689 F 10-0CT-94 0 Ruthenium-1 03 pCi/g <.0301 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Ruthenium-1 06 pCi/g <.236 u 999.9999 196 SOIL 

' 

T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Scandium-46 pCi/g <.0304 u 999.9999 196 SOIL I 

T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Silver-11 0 pCi/g <.0281 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Sodium-22 pCi/g <.0326 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Sodium-24 pCi/g <.0267 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Strontium-85 pCi/g <.0272 u 999.9999 196 SOIL 
TA3/5-196-SS-~3 SNL0130689 F 10-0CT-94 0 Tantalum-182 pCi/g <.264 u 999.9999 196 SOIL 
T A3/5-196-SS-B3 SNL0130689 F 10-0CT-94 0 Tellurium-123M pCi/g <.0327 u 999.9999 196 SOIL 
T A3/5-196-SS-B3 SNL0130689 F 10-0CT-94 0 Thallium-201 pCi/g <.289 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thallium-208 pCi/g .523 0.172 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thorium-227 pCi/g <.239 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thorium-228 pCi/g .651 0.077 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thorium-229 pCi/g <.139 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thorium-231 pCi/g <.602 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thorium-232 pCi/g .838 0.235 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Thorium-234 pCi/g <.859 u 999.9999 196 SOIL 
T A3/5-196-SS-B 3 SNL0130689 F 10-0CT"94 0 Tin-113 pCi/g <.0417 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Uranium-234 pCi/g <18.5 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Uranium-235 pCi/g <.0654 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Uranium-238 pCi/g <.856 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 enon-133,-1331\i pCi/g <.172 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Yttrium-88 pCi/g <.037 u 999.9999 196 SOIL 
T A3/5-196-SS-83 SNL0130689 F 10-0CT-94 0 Zinc-65 pCi/g <.0674 u 999.9999 196 SOIL 
TA3/5-196-SS-83 SNL0130689 __£ __ 1 0-0CT -!!i_ 0 Zirconium-95 _ _E_~Yfl __ ..... <.0637 u 999.9999 196 SOIL 

-··---- ~ -~--
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Attachrt. _ t96-1 

ER Site 196 RFI Analytical Results for Soil Samples; Metals (EPA Method 601 0) 

Sample Sample Sample 
Sample 

Analytical Amount QC Material 
ER Sample ID Depth Analyte Units 

Number Type Date 
(Feet) 

Method Detected Flag Description 

TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Antimony 6010. mg/kg <6 u WASTE 
T A3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Arsenic 6010 mg/kg .56 J WASTE i 

TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Barium 6010 mg/kg 87.3 WASTE 
. 

TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Beryllium 6010 mg/kg .25 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Cadmium 6010 mg/kg 2.5 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Calcium 6010 mg/kg 14700 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Chromium 6010 mg/kg 14.8 WASTE i 

TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Cobalt 6010 mg/kg 5.8 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Copper 6010 mg/kg 213 WASTE 
TA3/5-196-CISTERN SNL0130408 F ·27-JUN-94 0 Iron 6010 mg/kg 8750 WASTE 
TA3/5-196-CI?TERN SNL0130408 F 27-JUN-94 0 Lead 6010 mg/kg 180 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Magnesium 6010 mg/kg 2640 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Manganese 6010 mg/kg 111 WASTE 
T A3/5-196-CI STERN SNL0130409 F 27-JUN-94 0 Mercury 7471 mg/kg <.1 u WASTE 
T A3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Nickel 6010 mg/kg 17.8 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Potassium 6010 mg/kg 859 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Selenium 6010 mg/kg <.5 u WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Silver 6010 mg/kg 2.9 WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Sodium 6010 mg/kg 144 J WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Thallium 6010 mg/kg <1 u WASTE 
TA3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Vanadium 6010 mg/kg 13.8 WASTE 
T A3/5-196-CISTERN SNL0130408 F 27-JUN-94 0 Zinc 6010 mg/kg 458 B WASTE 
T A3/5-196-R0-1 030375-01 F 23-MAY-95 Lead T-6010 mg/L <.1 u SOIL 
T A3/5-196-R0-2 030675-01 F 23-MAY-95 Lead T-6010 mg/L <.25 u SOIL 

--- ----·-· -------------
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l!.!.!J Laborarories SNL/NM 016480 SAMPLE COLLECTION LOG 
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July 29, 1994 

Mr. Jim Fish 
cjo Ms. Katherine M. Becker 
Sandia National Laboratory SMO 
Organization 7576, Mail Stop 1305 
BDM Building 
2301 Buena Vista SE 
Albuquerque, NM 87106 

Dear Mr. Fish: 

Enseco 

RECEIVED 
AUG 0 2 1994 

SNL/SA10 

Enclosed is the report for three soil samples, two sludge samples and one 
aqueous sample received at Quanterra Environmental Services, Denver (formerly 
Enseco-Rocky Mountain Analytical Laboratory) on June 28, 1994. Included with the 
report is a quality control summary. 

Please call if you have any questions. 

Sincerely, 

~f(ci?a~ 
Ellen La Riviere 
Program Administrator 

EL 
Enclosures 

Quanterra #036545 

Enseco 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Approved: -------



ANALYTICAL RESULTS 

FOR 

SANDIA NATIONAL LABORATORY 

QUANTERRA ENVIRONMENTAL SERVICES, DENVER 

PROJECT NUMBER 036545 

JULY 29, 1994 

En.seco 

~Enseco 

Reviewed by: 
lien La Riviere 

Enseco 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax: 303/431-7171 
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I. OVERVIEW 

On June 28, 1994, Quanterra Environmental Services, Denver {formerly 
Enseco-Rocky Mountain Analytical Laboratory) received three soil samples, two 
sludge samples and one aqueous sample from Sandia National Laboratory. 

This report presents the analytical results as well as supporting 
information to aid in the evaluation and interpretation of the data and is 
arranged in the f·ollowing order: 

I. Overview 
II. Sample Description Information/Analytical Test Requests 
III. Analytical Results 
IV. Quality Control ·Report 

"J" values have been reported for the volatiles, semivolatiles, and metals 
analyses. A "J" value indicates an estimated value. For Methods 8240 and 8270 
a "J" value is where the mass spectra data indicate the presence of a compound 
which meets identification criteria; however, the result is less than the 
reporting limit but greater than the method detection limit (MDL). For metals 
analyses "J" values are reported for those analytes which lie between the 
instrument detection limit (IDL) and the Quanterra reporting limit. Analytes 
which were not detected at or below the reporting limit are reported as "NO" and 
do not have "J" flags. Because "J values" may represent false positive 
concentrations, care should be used when interpreting these data. 

Organic Data Review 

The explosives analyses were performed at Quanterra Environmental Services 
located in West Sacramento, California. 

Quanterra sample 036545-0005-SA had 1 ow Method 8080 decachl arabi phenyl 
surrogate recovery due to matrix interferences. 

--= 

0000[101 



-------------------------------------------------------~Enseco 

Metals Data Review 

The Method 6010 QC lot 20 JUL 94-90 shows zinc preparation blank 
contamination. Because the concentration of zinc detected in Quanterra sample 
036545-0005-SA was greater than ten times the concentration detected in the 
blank, no further action was required and the data was accepted. 

Wet Chemistry Data Review 

Each sample was analyzed to achieve the lowest possible reporting limits 
within the constraints of the method. In some cases, du~ to interferences or 
analytes present at concentrations above the linear calibration curve, samples 
were diluted. For diluted samples, the reporting limits have been adjusted 
relative to the dilution required. Quanterra sample 036545-0005-SA was analyzed 
at a dilution for total petroleum hydrocarbon analysis due to the concentration 
of the target analyte present in the sample. 

OOCOJ02 
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II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number assigned 
for each sample. Each project received at Quanterra En vi ronmenta 1 Services, 
Denver is assigned a unique six digit number. Samples within the project are 
numbered sequentially. The laboratory identification number is a combination of 
the six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on each 
sample. The Custom Test column indicates where tests have been modified to 
conform to the specific requirements of this project. 

OOCOJ03 
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Lab ID Client ID 

036545-0001-SA SNL/NM016476-l 
036545-0002-SA SNL/NM016477-1 
036545-0003-SA SNL/NM016478-l 
036545-0004-SA SNL/NM016479-l 
036545-0005-SA SNL/NM016479-2 
036545-0006-TB SNL/NM016480-l 

SAMPLE DESCRIPTION INFORMATION 
for 

Sandia National Laboratory 

Matrix 

SOIL 
SOIL 
SOIL 
WASTE · 
WASTE 
AQUEOUS 

Sampled Received 
Date Time Date 

27 JUN 94 09:25 28 JUN 94 
27 JUN 94 09:26 28 JUN 94 
27 JUN 94 09:27 28 JUN 94 
27 JUN 94 10:35 28 JUN 94 
27 JUN 94 10:35 28 JUN 94 
27 JUN 94 10:45 28 JUN 94 

OOC0v04 
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Lab ID: 
036545 

0001 - 0003 

0004· 

0005 

0006 

Group 

ANALYTICAL TEST REQUESTS 
for 

Sandia National Laboratory 

Code Analysis Description 

A Explosives by HPLC - Low Level 
Prep - Explosives by HPLC - Low Level 

B · · TCL Vol a tile Organics--- · 

c 

0 

Prep- Prelim. GC Screen for Volatile Organics 

Prep - PCBs by GC 
TAL Metals done by ICP 
Prep - Total Metals, ICP 
ICP Metals (Total) by Trace ICP 
PCBs 
Mercury~ Cold Vapor AA 
Prep - Mercury, Cold Vapor AA 
Total Petroleum Hydrocarbons (TPH}, IR 

Volatile Organics 
Target Compound List (TCL) 

Screen - Volatile Organics 

Custom 
Test? 

N 
N 

y 
N 

N 
N 
N 
y 
N 
N 
N 
N 

y 
y 
N 

000Cv05 



---------------------------------------------------------~En6eco 

III. ANALYTICAL RESULTS 

The analytical results for this project are presented in the following data 
tables. Each data table includes sample identification information, and when 
available and appropriate, dates sampled, received, authorized, prepared and 
analyzed. The authorization date is the date when the project was defined by the 
client such that laboratory work could begin. The date prepared is typically the 
date an extraction or digestion was initiated. For volatile organic compounds 
in water, the date prepared is the ·date the screening of ·the sample was 
performed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results and the Quanterra reporting limit. Reporting limits are 
adjusted to reflect dilution of the sample, when appropriate. Solid and waste 
samples are reported on an "as received" basis, i.e., no correction is made for 
moisture content. 

--
/ 
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IV. QUALITY CONTROL REPORT 

Quanterra laboratories operate under a vigorous QA/QC program designed to 
ensure the generation of scientifically valid, legally defensible data by 
man i tori ng every aspect of 1 aboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of analytical 
standards, use of duplicate Laboratory Control Samples to assess the precision 
and accuracy of the methodology on a routine basis, and a rigorous system of data 
review. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
generation of scientifically valid, legally defensible data; 

2) assess the laboratory's performance of the analytical method 
using control limits generated with a well-defined matrix; 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the 
bench; and 

4) provide a standard set of reportables which assures the client 
of the quality of his data. 

Quanterra's QC program is based upon monitoring the precision and accuracy 
of an analytical method by analyzing a set of Duplicate Control Samples (DCS) at 
frequent, well-defined intervals. Each DCS is a well-characterized matrix which 
is spiked with target compounds at 5-100 times the reporting limit, depending 
upon the methodology being monitored. The purpose of the DCS is not to duplicate 
the sample matrix, but rather to provide an interference-free, homogeneous matrix 
from which to gather data to establish control limits. These limits are used to 
determine whether data generated by the 1 aboratory on any given day is in 
control. 

ooocu17 
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Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery+/- 3 standard deviation units. Control limits for 
precision (relative percent difference) range from 0 (identical duplicate DCS 
results) to the average, historical relative percent difference + 3 standard 
deviation units. These control limits are fairly narrow based on the consistency 
of the matrix being monitored and are updated on a quarterly basis. 

For each batch of samples analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS). The SCS consists of .a .control 
matrix that is spiked with surrogate compounds appropriate to the method being 
used. In cases where no surrogate is available, (e.g., metals or conventional 
analyses) a single DCS serves as the control sample. An SCS is prepared for each 

·sample lot for which the DCS pair are not analyzed. The recovery of the SCS is 
charted in exactly the same manner as described for the DCS, and provides a daily 
check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

% Recovery = 
Measured Concentration 

Actual Concentration 
X 100 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS1 - Measured Concentration DCS2 I 
RPD = 

(Measured Concentration DCS1 + Measured Concentration OCS2)/2 
X 100 

All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple Q.C lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries from 
the QC lots associated with the samples, and control limits for these lots. The 
QC data is reported by test code, in the order that the tests are reported in the 
analytical results section of this report. 
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~c LOT ASSIGNMENT REPORT 
,olatile Organics by GC/MS 

Laboratory 
Sample Number 

036545-0004-SA 
036545-0006-TB 

QC Matrix 

SOIL 
AQUEOUS 

QC Category 

8240-S 
624-A 

QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

08 JUL 94-A 08 JUL 94-A 
08 JUL 94-L 08 JUL 94-L 



~Enseco 
DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GCJMS 

Concentration Accuracy Precisior; 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Cate9ory: 8240-S 
Matnx: SOIL 
QC Lot: 08 JUL 94-A 
Concentration Units: ugjkg 

1,1-0ichloroethene 5000 4320- -- 4810 4560. -91 - 44-148 11 - 17 
Trichloroethene 5000 4790 4960 4880 98 71-134 3.5 13 
Benzene· 5000 4810 5190 5000 100 64-128 7.6 12 
Toluene 5000 4600 4770 4680 94 66-123 3.6 13 
Chlorobenzene 5000 4700 5040 4870 97 74-131 7.0 12 

Cate9-ory: 624-A 
Matr1x: AQUEOUS 
QC Lot: 08 JUL 94-L 
Concentration Units: ug/L 

1,1-Dichloroethene 50.0 45.7 41.7 43.7 87 74-124 9.2 17 
Trichloroethene 50.0 45.7 42.8 44.2 89 77-119 6.6 13 
Benzene 50.0 43.9 41.0 42.4 85 80-117 6.8 12 
Toluene 50.0 42.0 40.5 41.2 83 80-119 3.6 1" 
Chlorobenzene 50.0 44.2 41.2 42.7 85 81-120 7.0 1• 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 
Concentration 
Spiked Measured 

Cate~ory: 8240-S 
Matnx: SOIL 
QC Lot: 08 JUL 94-A QC Run: 08 JUL 94-A 
Concentration Units: ugjkg 

1,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

Cate~ory: 624-A 
Matr1x: AQUEOUS 
QC Lot: 08 JUL 94-L QC Run: 08 JUL 94-L 
Concentration Units: ugjl 

1,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

5000 
5000 
5000 

50.0 
50.0 
50.0 

5200 
4650 
5030 

46.4 
49.4 
48.7 

Accuracy(%) 
SCS Limits 

104 70-121 
93 77-121 

101 81-117 

93 85-111 
99 86-110 
97 91-110 

ralculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS 

Reporting 
Analyte Result Units Limit 

Test: 8240-TCL-W 
Matrix: WASTE 
QC Lot: 08 JUL 94-A QC Run: 08 JUL 94-A 

Chloromethane NO mgjkg 1.0 
Bromomethane NO mg/kg 1.0 
Vinyl chloride NO mg/kg .1.0 
Chloroethane NO mg/kg 1.0 
Methylene chloride 0.26 mg/kg 0.50 J 
Acetone NO mg/kg 1.0 
Carbon disulfide NO mg/kg 0.50 
1,1-0ichloroethene NO mgjkg 0.50 
1,1-0ichloroethane NO mg/kg 0.50 
1,2-0ichloroethene 

(cis/trans) NO mg/kg 0.50 
Chloroform NO mg/kg 0.50 
1,2-0ichloroethane NO mg/kg 0.50 
2-Butanone NO mg/kg 1.0 
1,1,1-Trichloroethane NO mg/kg 0.50 
Carbon tetrachloride NO mg/kg 0.50 
Vinyl acetate NO mg/kg 1.0 
Bromodichloromethane NO mg/kg 0.50 
1,2-Dichloro~ropane NO mg/kg 0.50 
cis-1,3-0ich oropropene NO mg/kg 0.50 
Trichloroethene NO mg/kg 0.50 
Oibromochloromethane NO mg/kg 0.50 
1,1,2-Trichloroethane NO mg/kg 0.50 
Benzene NO mg/kg 0.50 
trans-1,3-0ichloropropene NO mg/kg 0.50 
Bromoform NO mg/kg 0.50 
4-Methyl-2-pentanone NO mg/kg 1.0 
2-Hexanone NO mg/kg 1.0 
1,1,2,2-Tetrachloroethane NO mg/kg 0.50 
Tetrachloroethene NO mg/kg 0.50 
Toluene NO mg/kg 0.50 
Chlorobenzene NO mg/kg 0.50 
Ethyl benzene NO mg/kg 0.50 
Styrene NO mg/kg 0.50 
Xylenes (total} . NO mg/kg 0.50 
Oichlorodifluoromethane NO mg/kg 2.0 
Trichlorofluoromethane NO mg/kg 0.50 
1,1,2 Trichloro-1,2,2-

trifluoroethane NO mg/kg 0.50 

J = Result is detected below the reporting 1 imit or is an 
estimated concentration. 

-
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte Result 

Test: 8240CP-TCL-AP 
Matrix: AQUEOUS 
QC Lot: 08 JUL 94-L QC Run: 08 JUL 94-L 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1-Dichloroethane 
1,2-0ichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 

(total) 
,2-Dich1oropropane 

_is-1,3-Dichloropropene 
trans-1,3-0ichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 

(mBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
Dichlorodifluoromethane 
Trichlorofluoromethane 
1,1,2 Trichloro-1,2,2-

trifluoroethane 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

2.5 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

Units 

ug/L 
ug/L 

_ ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugjl 
ugjl 
ug/L 
ug/L 
ugjl 

ug/L 
ugjL 
ug/L 
ugjl 
ug/L 
ugjl 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugfL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

J =Result is detected below the reporting limit or is an 
estimated concentration. --

-

Reporting 
Limit 

10 
5.0 
5.0 
5.0 
10 
10 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
10 

5.0 
20 

5.0 

5.0 

J 
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QC LOT ASSIGNMENT REPORT 
Organics by Chromatography 

Laboratory 
Sample Number 

036545-0001-SA 
036545-0002-SA 
036545-0003-SA 

QC Matrix 

SOIL 
SOIL 
SOIL 

QC Category 

8330-LL-S 
8330-LL-S 
8330-LL-S 

QC Lot Number 
(DCS) 

06 JUL 94-7A 
06 JUL 94-7A 
06 JUL 94-7A 

QC Run Number 
(SCS/BLANK) 

06 JUL 94-7A 
06 JUL 94-7A 
06 JUL 94-7A 
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DUPLICATE CONTROL SAMPLE REPORT 
Organics by Chromatography 

Concentration Accuracy Precisior 
Analyte Spiked Measured Average.(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Cate~ory: 8330-LL-S 
Matr1x: SOIL 
QC Lot: 06 JUL 94-7A 
Concentration Units: ugjg 

HMX 1.00 0.894 0.940 _0.917 92 82-153 5.0 1C 
RDX 1.00 0.835 0.873 0.854 85 62-176 4.4 17 
1,3,5-Trinitrobenzene 1.00 0.686 0.724 0.705 71 60-149 5.4 19 
1,3-Dinitrobenzene 1.00 0.867 0.900 0.884 88 73-145 3.7 10 
Tetryl 1.00 0.282 0.287 0.284 28 1-115 1.8 so 
Nitrobenzene 1.00 0.882 0.887 0.884 88 73-135 0.6 10 
2,4,6-Trinitrotoluene 1.00 0.965 0.993 0.979 98 1-160 2.9 15 
4-Amino-2,6-dinitrotoluene 1.00 0.954 0.963 0.958 96 84-181 0.9 22 
2-Amino-4,6-dinitrotoluene 1.00 0.927 0.957 0.942 94 82-140 3.2 14 
2,6-Dinitrotoluene 1.00 0.851 0.868 0.860 86 85-120 2.0 10 
2,4-Dinitrotoluene 1.00 0.967 0.995 0.981 98 78-133 2.9 10 
2-Nitrotoluene 1.00 0.928 0.909 0.918 92 81-126 2.1 10 
4-Nitrotoluene 1.00 0.913 0.875 0.894 89 79-125 4.3 10 
3-Nitrotoluene 1.00 0.851 0.851 0.851 85 78-131 0.0 10 

,alculations are performed before rounding to avoid round-off errors in calculated results. 

--= 
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METHOD BLANK REPORT 
Organics by Chromatography 

Analyte 

Test: 8330-COE-LL-S 
Matrix: SOIL 

Result 

QC Lot: 06 JUL 94-7A QC Run: 06 JUL 94-7A 

HMX 
RDX 
1, 3, 5-Tri ni tr:qbenzene_. 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2,6-Dinitrotoluene 
2,4-0initrotoluene 
2-Nitrotol uene 
4-Nitroto 1 uene 
3-Nitrotoluene 

NO 
NO 

. _NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 
ugjg 

Reporting 
Limit 

2.2 
1.0 

0.25 
0.25 
0.65 
0.26 
0.25 
0.25 
0.25 
0.26 
0.25 
0.25 
0.25 
0.25 
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OC LOT ASSIGNMENT REPORT 
:mivolatile Organics by GC 

Laboratory 
Sample Number 

036545-0005-SA 

QC Matrix 

SOIL 

QC Category 

PCB-S 

QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

30 JUN 94-Nl 30 JUN 94-Nl 
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DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 

Cate9ory: PCB-S 
MatrlX: SOIL 
QC Lot: 30 JUN 94-N1 
Concentration Units: ug/kg 

Aroclor 1254 

Concentration 
Spiked Measured 

DCS1 DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

33.3 34.2 29.1 31.6 95 49-130 16 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



~Enseco 
METHOD BLANK REPORT 
Semivolatile Organics by GC 

Analyte Result Units 
Relarting 

imit 

Test: 8080-PCB-SAN-S 
Matrix: WASTE 
QC Lot: 30 JUN 94-N1 QC Run: 30 JUN 94-N1 

Aroclor 1016 NO ug/kg 33 
Aroclor 1221 NO ug/kg 33 
Aroclor 1232 NO ugjk.g 33 
Aroclor 1242 NO ugjkg 33 
Aroclor 1248 NO ug/kg 33 
Aroclor 1254 NO ugjkg 33 
Aroclor 1260 NO ugjkg 33 

--= 
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QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory 
Sample Number 

036545-0005-SA 
036545-0005-SA 
036545-0005-SA 

QC Matrix 

SOIL 
SOIL 
SOIL 

QC Category 

I CP-S 
ICP-TRA-S 
HG-CVAA-S 

QC Lot Number 
(OCS) 

20 JUL 94-90 
20 JUL 94-90 
20 JUL 94-9A 

QC Run Number 
(SCS/BLANK) 

20 JUL 94-90 
20 JUL 94-90 
20 JUL 94-9A 
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DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precisior 
Analyte Spiked Measured Average(%) {RPD) 

DCSl DCS2 AVG DCS Limits DCS Limi 1 

Cate9ory: ICP-S 
Matnx: SOIL 
QC Lot: 20 JUL 94-90 
Concentration Units: mg/kg 

Aluminum 200 189 191 190 95 .80-120 1.3 2C 
Antimony 50 49.7 51.5 50.6 101 80-120 3.7 2C 
Arsenic 50 46.4 47.4 46.9 94 80-120 2.3 2C 
Barium 200 189 190 189 95 80-120 0.4 2C 
Beryllium 5.0 4.93 5.02 4.97 99 80-120 1.8 2C 
Cadmium 5.0 4.59 4.72 4.66 93 80-120 2.7 2C 
Calcium 10000 9560 9630 9600 96 80-120 0.8 20 
Chromium 20 19.6 19.4 19.5 98 80-120 1.0 20 
Cobalt so 48.7 48.7 48.7 97 80-120 0.0 20 
Copper 25 24.3 25.0 24.6 99 80-120 2.6 20 
Iron 100 90.4 90.9 90.7 91 80-120 0.6 20 
Lead 50 47.6 46.9 47.2 94 80-120 1.5 20 
Magresium 5000 4850 4920 4890 98 80-120 1.3 20 
Man~anese so 48.8 49.3 49.1 98 80-120 1.0 20 
Ni c el 50 47.1 47.5 47.3 95 80-120 0.8 20 
Potassium 5000 4440 4540 4490 90 80-120 2.2 20 

i 1 ver 5 4.74 4.82 4.78 96 80-120 1.8 20 
odium 10000 9830 9990 9910 99 80-120 1.6 20 

Vanadium 50 46.3 46.6 46.5 93 80-120 0.5 20 
Zinc 50 46.3 47.4 46.9 94 80-120 2.3 20 

Category: ICP-TRA-S 
Matrix: SOIL 
QC Lot: 20 JUL 94-90 
Concentration Units: mgjkg 

Antimony 50.0 53.4 54.4 53.9 108· 80-120 1.8 20 
Arsenic 50.0 51.8 52.6 52.2 104 80-120 1.6 20 
Cadmium 5.00 5.79 5.89 5.84 117 80-120 1.8 20 
Lead 50.0 55.7 57.1 56.4 113 80-120 2.4 20 
Selenium 50.0 48.7 49.0 48.8 98 80-120 0.5 20 
Thallium 50.0 57.4 58.2 57.8 116 80-120 1.4 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Analyte 

Cate~ory: HG-CVAA-S 
Matnx: SOIL 
QC Lot: 20 JUL 94-9A 
Concentration Units: mgjkg 

Concentration 
Spiked Measured 

DCS1 DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

Mercury 0._50 0.484 0.43L ___ 0 .. 457 91 75-125 11 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Metals Analysis and Preparation 

Analyte Result Units 
Relorting 

imit 

Test: ICP-TAL-W 
Matrix: WASTE 
QC Lot: 20 JUL 94-90 QC Run: 20 JUL 94-90 

Aluminum NO mg/kg 10.0 
Antimony NO mg/kg 6.0 
Barium NO mgjkg 1.0 
Berylli urn NO mg/kg 0.20 
Cadmium NO mg/kg 0.50 
Calcium NO mg/kg 20.0 
Chromium NO mg/kg 1.0 
Cobalt NO mg/kg 1.0 
Copper NO mg/kg 2.0 
Iron · NO mg/kg 10.0 
Magr.esium NO mg/kg 20.0 
Man~anese NO mgjkg 1.0 
Ni c el NO mg/kg 4.0 
Potassium NO mg/kg 500 
Silver NO mg/kg 1.0 
Sodium NO mg/kg 500 
Vanadium NO mg/kg 1.0 
7 inc 2.7 mg/kg 2.0 

Test: ICP-TRACE-W 
Matrix: WASTE 
QC Lot: 20 JUL 94-90 QC Run: 20 JUl 94-90 

Arsenic NO mg/kg 1.0 
lead NO mgjkg 0.30 
Selenium NO mg/kg 0.50 
Thallium NO mg/kg 1.0 

Test: HG-CVAA-S 
Matrix: WASTE 
QC lot: 20 JUL 94-9A QC Run: 20 JUl 94-9A 

Mercury NO mgjkg 0.10 
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QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number 

036545-0005-SA 

QC Matrix 

SOIL 

QC Category 

TPH-IR-5 

QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

06 JUL 94-6A 06 JUL 94-6A 
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DUPLICATE CONTROL SAMPLE REPORT 
~et Chemistry Analysis and Preparation 

Analyte 

Cate9ory: TPH-IR-S 
Matnx: SOIL 
QC lot: 06 JUL 94-6A 
Concentration Units: mg/kg 

Total Petroleum 
Hydrocarbons - --

Concentration 
Spiked Measured 

DCSl DCS2 AVG 

1450 1390 1410 1400 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

97 75-123 1.1 17 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 

Test: TPH-IR-W 
Matrix: WASTE 

Result 

QC Lot: 06 JUL 94-6A QC Run: 06 JUL 94-6A 

Total Petroleum 
Hydrocarbons NO 

Units 

mg/kg 

Reporting 
Limit 

20.0 

OOGCv36 





U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

*"' () 6 2000 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. John Kieling, Manager 
RCRA Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy {DOE) and 
Sandia National Laboratories/New Mexico (SNL/NM) response to NMED's Request 
for Supplemental Information (RSI) on the Responses to the 2"d Notice of 
Deficiency (NOD) on the Technical Areas Ill and V Resource Conservation and 
Recovery Act (RCRA} Facility Investigation (RFI) With Specific Comments on the 
Solid Waste Management Unit (SWMU) 36. 

The response includes cross-sections and a volume estimate of the mineral oil. 
plume, complete data tables, a risk assessment, and discussions on remedial 
options for SWMU 36. The response also includes a summary of the negotiations 
with NMED on nine other SWMUs within Technical Areas (TAs) 3 and 5. These 
negotiations were based on the additional information and/or investigation 
requested in the 2"d NOD received from NMED on the RFI report for TAs 3 and 5 
originally submitted in June 1996. 



~--uvt.Y-' 
J. Keiling (21 (.CO'i :,V..~ ;¥1 
If you have any questions, please contact John Gould at (505) 845-6089. ~ 

Enclosure 

cc w/enclosure: 
D. Bourne, AL, ERD 
J. Parker, NMED-08 
R. Kennett, NMED-08 
W. Moats, NMED-HWB (via Certified Mail) 
D. Neleigh, EPA, Region 6 (2 copies-via Certified Mail) 

cc w/o enclosure: 
J. Cormier, KAO/AIP 
F. Nimick, SNL, MS 1087 
S, Collins, SNL, MS 1087 
A. Lai, SNL, MS 1087 
J. Bearzi, NMED-HWB 
S. Dinwiddie, NMED-HWB 



Sandia National Laboratories 
Albuquerque, New Mexico 

November 2000 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

on Responses to 2nd Notice of Deficiency on the 
Technical Areas III and V 

RCRA Facility Investigation 
Dated June 1996 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department (NMED) to the U.S. Department of Energy (DOE) and Sandia National 
Laboratories/New Mexico (SNUNM) (N1viED May 2000) documenting the review responses for 
21 Solid Waste Management Units (SWMUs) included in a July 1998 2nd Notice of Deficiency 
(NOD) on the Results of the Technical Areas (TAs) ill and V Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI). 

The following 10 SWMUs from Operable Unit (OU) 1306 are included in this Request for 
Supplemental Information (RSI) response package: 

• ou 1306 
- SWMU 18. Concrete Pad 
- SWMU 26. Long Sled Track Burial Site 
- SWMU 35. Vibration Facility Oil Spill 
- SWMU 36. HERMES Oil Spill 
- SWMU 78. Gas Cylinder Disposal Pit 
- SWMU 100, Building 6620 HE Drain/Sump 

AUI O-OOIWP/SNL:r4879.doc 1 301462.249.02 10/20100 1:32PM 



- SWMU 107, Explosives Test Area 
- SWMU 111, Building 6715 Sump/Drain 
- SWMU 196, Building 6597 Cistern 
- SWMU 241, Storage Yard 

This response document is organized on the first level by the type of comment (general or 
specific) and on the second level by SWMU number. Each OU section restates the NMED 
comments (in bold font) in the same order in which they were provided in the RSI. Following 
each comment, the word "Response" introduces the reply (in normal font style) of the 
DOEISNUNM. Responses to general comments begin on page 4. Responses to site-specific 
comments for SWMU 36 begin on page 8. Additional supporting information for the site
specific comments is included in the attachments to this RSI. Changes to previously submitted 
text, tables, or figures are labeled "Revised." Newly submitted information (including text, 
tables, and figures) is labeled "Supplemental." 
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General Comments 

SWMU 196, Building 6597 Cistern 

This site requires additional information and/or investigation. 

Response: The RFI report indicated trace levels of VOCs in the soil gas and soil samples as well 
as elevated petroleum hydrocarbons and some metals. The vertical extent of contamination 
could not be determined because of the difficult drilling conditions at this site. NMEDIHWB 
requested that further investigation take place, including the collection and analysis of soil 
samples from deep boreholes to characterize the vertical extent of contamination. Because of the 
difficulty of drilling within the cistern, NMED/HWB agreed to the drilling of one vertical 
borehole along the outside of the cistern and an angled borehole to go beneath the cistern for site 
characterization. ln 1999, two such boreholes were advanced at the site down to approximately 
90 linear feet in the angled borehole and 100 feet bgs in the vertical borehole. In the vertical 
borehole, elevated total petroleum hydrocarbons (TPH) values were found from 25 to 35 feet bgs 
but quickly decreased to approximately 100 parts per million (ppm) from 35 to 100 feet bgs. 
Elevated TPH values were found throughout the angled borehole with the highest value (25,500 
ppm) at 751inear ft. No sample recovery was possible at 90 feet, leaving the vertical extent of 
the oil plume undetermined. The data for VOCs, SVOCs, and PCBs were rejected during data 
validation because of matrix interference from the oil contamination. The information was 
relayed to NMEDIHWB at a meeting. It was agreed that the next course of action would be to 
solve the matrix interference problem with VOC, SVOC, and PCB analyses and to install a 
deeper borehole to establish the vertical extent of contamination and complete the site 
characterization. Because of budget constraints, the additional work for this site is currently 
scheduled for completion in FY 2003. 

SWMU 241, Storage Yard 

This site requires additional information and/or investigation. 

Response: Negotiations with the NMED/HWB regarding this site were conducted in FY 1999, 
and an NF A addendum report summarizing the work that resulted from these negotiations is 
currently in preparation. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

NOV 1 2 2004 
CERTIFIED MAIL--RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 
.... 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting additional information to complete responses to the New Mexico 
Environment Department (NMED) for the Solid Waste Management Units (SWMUs) 
identified below: 

OU 1303, SWMUs 1 and 3: This submittal documents the final backfilling of the 
Voluntary Corrective Measure excavation and provides a risk assessment. It is an 
addendum to the No Further Action (NFA) proposal of September 1997 and provides 
additional information in response to the three NMED Requests for Supplemental 

~ Information (RSis) of January, June, and December 1999. 

OU 1306, SWMU 78: This submittal completes the response to the NMED RSI of 
May 2000. It includes results of additional sampling, a geo"physical survey, an NFA 
proposal, and a risk assessment. 

OU 1306, SWMU 196: This submittal completes the response to the NMED RSI of 
May 2000. It includes the results of additional sampling, an NFA proposal, and a risk 
assessment. 

OU 1309, SWMU 45: This submittal completes the response to the three NMED 
RSis of January, June, and December 1999. It provides results of the additional 
requested fieldwork and evaluates newly identified information that was not available 
at the time of the initial response in September1999. It also includes a risk 
assessment. 

OU 1309, SWMU 46: This submittal completes the response to the NMED Notice of 
Deficiency of October 1999 and provides the final results for the Voluntary Corrective 
Action (VCA) conducted at the site in 2003. In addition to the results of the VCA, it 
includes a risk assessment. 

Review and analyses of all relevant data for these SWMUs indicate that 
concentrations of constituents of concern are lower than applicable risk assessment 
action levels. Based upon confirmatory sampling data, constituents of concern that 



. J. Bearzi (2) NOV 1 2 2004 

could have been released from each site to the environment pose an acceptable 
level of risk under current and projected land use. Therefore, a determination of 
Corrective Action Complete without controls is recommended for all these SWMUs. 

If you have any questions regarding this submittal, please contact John Gould of my 
staff at (505) 845-6089. 

Enclosures 

cc w/enclosures: 
W. Moats, NMED (Via Certified Mail) 
M. Gardipe, DOE/SC/ERD 
C. Voorhees, NMED-OB, Santa Fe 
D. Bierley, NMED-OB 

Sincerely, 

___ / cc w/o enclosures: 

r 
\ 

L. King, EPA Region 6 (Via Certified Mail) 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
C. Chocas, SNL, MS 1120 
J. Copland, SNL, MS 1 087 
D. Miller, SNL, MS 1088 
R. E. Fate, SNL, MS 1 089 
M. J. Davis, SNL, MS 1089 
A. Blumberg, SNL, MS 0141 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SUPPLEMENTAL RESPONSE AND 
PROPOSAL FOR NO FURTHER ACTION 
SOLID WASTE MANAGEMENT UNIT 196, 

BUILDING 6597 CISTERN 

October 2004 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the 
United States Department of Energy's National Nuclear Security Administration under contract DE-AC04-94ALB5000. 
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1.0 INTRODUCTION 

This supplemental response document is submitted to address concerns raised by the New 
Mexico Environment Department (NMED) Hazardous Waste Bureau regarding the Sandia 
National Laboratories/New Mexico (SNL/NM) proposal for no further action (NFA) for Solid 
Waste Management Unit (SWMU) 196, the Building 6597 Cistern (referred to as the Cistern). 
The NFA proposal is included in the Operable Unit 1306 Technical Areas (TAs)-IIIN Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) report (SNL/NM June 1996). 
The NFA proposal summarized the 1994 and 1996 soil sampling activities and results. 
Table 1.1-1 presents the chronology of events for SWMU 196. 

After review of the TA-IIIN RFI report, the NMED issued a Notice of Deficiency (NOD) (Garcia 
July 1997), which included specific comments on SWMU 196. The SNL/NM Environmental 
Restoration (ER) Project responses were submitted in October 1997 (SNL/NM October 1997). 
A second NOD was issued by the NMED in March 1998 (Garcia March 1998). Following the 
submittal of the SNL/NM ER Project response (SNL/NM July 1998) to the NMED's second 
NOD, several meetings were held between SNL/NM and NMED personnel to reach an 
agreement on additional characterization required for sites included in the TA-IIIN RFI report. 
These meetings resulted in an agreement for SNL/NM ER personnel to advance two boreholes 
at SWMU 196 and collect soil samples in order to define the vertical extent of contamination. A 
Field Implementation Plan (FIP} was developed to detail the drilling and sampling activities 
(SNL/NM August 1999). Due to drilling limitations and problems that occurred with the 
analytical results, the 1999 investigation was deemed incomplete by SNL/NM (see 
Section 1.2.2). The NMED issued a Request for Supplemental Information (RSI) stating that 
further investigation was needed at SWMU 196 (Moats May 2000); SNL/NM responded that the 
requested investigation would be conducted (SNL/NM November 2000). Discussions with the 
NMED resulted in a FIP (SNLINM May 2003) that presented a sampling and analysis plan and 
defined the remaining scope of work to support an NFA decision for SWMU 196 (Langkopf 
March 2003). Table 1.1-2 provides a summary of the NMED NODs and SNL/NM ER Project 
comment responses. 

1.1 Site Description and Operational History 

SWMU 196, the Building 6597 Cistern, is located in TA-V at SNL/NM within the boundaries of 
Kirtland Air Force Base (Figures 1.1-1 and 1.1-2). SWMU 196 encompasses approximately 
1 ,600 square feet (0.037 acres), consisting of the Cistern and a 6-foot-high chain link fence, and 
is surrounded by a gravel lot. 

The area is located on the broad pediment that gently slopes west toward the Rio Grande. The 
topography at TA-Vis nearly flat with elevations ranging from approximately 5,450 feet above 
mean sea level (amsl) on the eastern side to 5,425 feet amsl on the western side. The annual 
precipitation for the area, measured at Albuquerque International Sunport, is 8.1 inches (NOAA 
1990). During most rainfall events, rainfall quickly infiltrates the soil at TA-V; however, virtually 
all of the moisture subsequently undergoes evapotranspiration. 

Based upon data from the 13 groundwater monitoring wells at TA-V, the regional groundwater 
aquifer is approximately 500 feet below ground surface {bgs) (SNL/NM April 2004). The closest 
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Table 1.1-1 
Chronology of Events 

SWMU 196 

~987~-0-s-- PROTO 1EFvaecn1_t1_1:t·y~-and-+----- Document R.:..::e:..:_fe=-=r-=ecc:nc::_c'"'-e--~--
1 Late 1! U.S. Environmental Protection Agency, (EPA) 1987. "Final RCRA 

associated tanks were Facility Assessment Report of Solid Waste Management Units at 
built. Building 6597 Sandia National Laboratories, Albuquerque, New Mexico," 
Cistern was part of the prepared by A.T. Kearney, Inc. and Harding Lawson Associates, 
PROTO I system. Albuquerque, New Mexico. 

f~-----+-____:;_ 

1987 EPA identifies Building 
6597 Cistern as part of 
the PROTO 1 facilit 

~- ~~~+---------------~------------~ 

September Findings for the Sandia National Laboratories/New Mexico (SNL/NM) 1987. 
1987 PROTO 1 are "Comprehensive Environmental Assessment and Response 

uncertain; additional Program Phase 1 ,"DOE, ES&H Division (draft), Sandia National 
investigation is Laboratories, Albuquerque, New Mexico. 

r-------- required. ------+----
1989 PROTO 1 facility is 

closed and releases to 
the Building 6597 

NA 

f-----~--

1992 
Cistern cease 

'------+----~~- -~ 

Building 6597 Cistern Williamson, L.J. (GRAM, Incorporated), June 1992. Memorandum 
is recommended for (unpublished) to W.B. Cox, "Designation of NewER Site #196, 
designation as ER Building 6597 Cistern in Technical Area 5." 
Site 196. 

~--~---+=~~~-

March 1993 Sampling plans for 
characterization at 
SWMU 196 are 
documented. 
Initial grab soil sample 
is collected from the 
bottom of the Cistern. 
Soil sampling is 
conducted in the 

' bottom of the Cistern. 
1996 -- SNL/NM submits 

NFA Proposal for 
· SWMU 196. 

~. July 1997 NMED issues NOD 
I (SeeTable1.1-2). 

~Ci0ber 1997 SNLiNM submits 
1 Comment Responses 

to NOD (See 

Sandia National Laboratories/New Mexico (SNL/NM) March 1993. 
"TA-111/V RCRA Facility Investigation Work Plan," Sandia National 
Laboratories, Albuquerque, New Mexico. 

-~------~ -------------
Sandia National Laboratories/New Mexico (SNL/NM) February 
1996. "Site Specific Sampling and Analysis Plan, ER Site 196-
Building 6597 Cistern Technical Area V," Environmental 
Restoration Project, Sandia National Laboratories, Albuquerque, 
New Mexico. 

------------
Sandia National Laboratories/New Mexico (SNL/NM) June 1996. 
•"Results of the Technical Area Ill and V RCRA Facility 
Investigation," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerqu_E:l, New Mexico. ~----i 

'Garcia, B. (New Mexico Environment Department), July 1997. 
"Notice of Deficiency: Results of the Technical Areas Ill and V 
RCRA Facility Investigation," Hazardous and Radioactive 
Materials Bureau, New Mexico Environment Department, Santa 
Fe, New Mexic(), July 31, 1997. ____ _ 
,Sandia National Laboratories/New Mexico (SNL/NM), October 
11997. "Comment Responses to the Notice of Deficiency dated 
July 31, 1997 on the Results of the Technical Areas II I and V 

i-
------- IT able 1.1-2). RCRA Facility Investigation Submltled to EPA and NMED, 

_ __ __ ~ _ ~--- j~~~~r:~;r~~~~~~~~~x~~~~l ~~s~oration =~j~~t, Sandia-Nati~~ 
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Date Event 
March 1998 NMED issues 

2nd NOD (See 
Table 1.1-2). 
! 

f---------· -·--------
July 1998 SNL/NM submits 

Comment Responses 
to 2nd NOD 
(See Table 1.1-2). 

August/ Borehole drilling and 
September soil sample collection 

1999 
May 2000 NMED issues RSI 

(See Table 1.1-2). 

NovO;;;t,~lNUNM submits 
2000 Comment 

Responses to RSI 
(See Table 1.1-2). 

f------1--- ·--·------
March 2003 SNL/NM and NMED 

i '~~~~:~::~:: 

Table 1.1-1 (Concluded) 
Chronology of Events 

SWMU 196 

Document Refe-rence I 
-------~~~ 

Garcia, B. (New Mexico Environment Department), March 1998. 
"2nd Notice of Deficiency: Results of the Technical Areas Ill and V 
RCRA Facility Investigation," Hazardous and Radioactive 
Materials Bureau, New Mexico Environment Department, Santa 
Fe, New Mexicc:>_, __ ~arch 27, 1998. __ _ _ ---------1 

Sandia National Laboratories/New Mexico (SNL/NM), July 1998. 
"Responses to the 2nd Notice of Deficiency on the Results of the 
Technical Areas Ill and V RCRA Facility Investigation Dated 
June 1996," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Me_J:0_~c:>_·_ -----------1 

Results are detailed in this supplemental response. 

-- ·- --- --------------------1 
Moats, W. (New Mexico Environment Department), May 2000. 
"Request for Supplemental Information: DOE/SNL Environmental 
Restoration Project, Responses to NMED 2nd Notice of Deficiency 
on the Technical Areas Ill and V RCRA Facility Investigation, 
Dated June 1996," Hazardous and Radioactive Materials Bureau, 
New Mexico Environment Department, Santa Fe, New Mexico. 
Ma 5~0()_,_ __ 
Sandia National Laboratories/New Mexico (SNL/NM), November 
2000. "Responses to NMED Request for Supplemental Information 
on Responses to 2nd Notice of Deficiency on the Results of the 
Technical Areas Ill and V RCRA Facility Investigation Submitted to 
EPA and NMED, June 1996," Sandia National Laboratories, 
Albu uer ue,_t,Jew_Me'-"x·:c:clc-=-o'--. __ _ 
Langkopf, B. (Sandia National Laboratories/New Mexico), March 
2003. Memorandum to SWMU 196 file (unpublished), "Remaining 
Characterization at SWMU 196, Building 6597 Cistern within 
TA-V." 

'requirements at 

j
SWMU 19=-=6-=---. ~~~+---

- SNL/NM--prepares Sandia Natio-nal Laboratories/New Mexico (SNUN-M),-May 2003. 
sampling and analysis "Field Implementation Plan (FIP) for Solid Waste Management 
!plan (FIP) for additional Unit (SWMU) 196, Building 6597 Cistern, Technical Area V," 

---·--~-------- ·-- --------~------------·· 

l

!·nformation to support Sandia National Laboratories, Albuquerque, New Mexico 
an NFA decision. 

June 2003 Borehole drilling and Results are detailed in this supplemental response. 

! 
L__ 

DOE 
EPA 
ER 
FIP 
NA 
NFA 
NMED 
NOD 

confirmatory soil 
sampling are 
1co_n_ducte_d_. ____ _,__ 

=U.S. Department of Energy. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Field Implementation Plan. 
= Not applicable. 
= No further action. 
= New Mexico Environment Department. 
= Notice of Deficiency. 
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RCRA = Resource Conservation and 
Recovery Act. 

RSI = Request for Supplemental 
Information. 

SNL/NM = Sandia National Laboratories/ 
New Mexico. 

SWMU = Solid Waste Management Unit. 
TA =Technical Area. 
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Table 1.1-2 
Notices of Deficiency and Responses Summary 

SWMU 196 

r:o~ --- Document R~l_E:)~en<:;e ----~~------=-~.---N~M_-_E-:_D-:_-s~ta_t_e_d-:_:-_T=-Dh~~~~:=-~~:.:__!=--~=-~::c:xm-'-'te=~=ta.;::~-;_yf=c=o=nt=a=m=i=n=at=io=n=: 
'j Garcia (New Mexico Environment Department), has not been adequately determined. Waste oil 

July 1997. "Notice of Deficiency: Results of the and sludge in the bottom of the Cistern should be 
I Technical Areas Ill and V RCRA Facility removed, as it is a potential source of 

Investigation," Hazardous and Radioactive contamination. The FIP states that sampling will 
Materials Bureau, New Mexico Environment continue until TPH is no longer detected, thus the 
Department, Santa Fe, New Mexico. July 31, RFI Work Plan has not been fully implemented at 
1997. this site. 

·~~~~~~----= 
Comment Responses to NMED NOD DOE/SNL response: The FIP was implemented to 
Sandia National Laboratories/New Mexico the degree feasible but was limited due to drilling 
(SNL/NM), October 1997. "Comment Responses conditions. DOE/SNL does not believe that the 
to the Notice of Deficiency dated July 31, 1997, on Cistern poses a threat to groundwater for two 
the Results of the Technical Areas Ill and V RCRA reasons: 1) the mineral oil used in the facility does 
Facility Investigation Submitted to EPA and not contain hazardous constituents as 

, NMED, June 1996," Environmental Restoration manufactured, and 2) the extent of impact is not 
Project, Sandia National Laboratories, believed to reach groundwater based on results of 
Albuquerque, New Mexico. nearb oil releases at SWMU 37. 
2nd NOD --- ----- NMED stated: The exte_n_t_o_f c-o'::..:n..:.ta-m-:-in-a-:-:ti_o_n-:-h_a_s_n_o-,-t--1 

Garcia, B. (New Mexico Environment Department), 
March 1998. "2nd Notice of Deficiency: Results of 
the Technical Areas Ill and V RCRA Facility 
Investigation," Hazardous and Radioactive 

1 Materials Bureau, New Mexico Environment 
I Department, Santa Fe, New Mexico. March 27, 
i 1998. 

been determined. Contamination at the site is a 
potential threat to groundwater. Additional 
characterization via soil samples from deep 
boreholes is required. NMED questions why such 
a large cistern was needed to discharge the stated 
5 gallons per week. 
Additional Concerns: 

• DOE/SNL must provide a complete data 
set including quality assurance/quality 
control data . 

. -···· ····- - -+-=--cc-=c~.::__::_:_~c_:___c-'---' 

DOE/SNL response: Additional site Comment Responses to NMED 2nd NOD 
Sandia National Laboratories/New Mexico 
(SNL/NM), July 1998. "Responses to the 2nd 
Notice of Deficiency on the Results of the 
Technical Areas Ill and V RCRA Facility 
Investigation Dated June 1996," Environmental 

1 Restoration Project, Sandia National 
Laboratories/New Mexico. 

characterization will be preformed to define the 
vertical extent of contamination. There is no 
available information on the NMED's question 
regarding the size of the Cistern. 
Additional Concerns response: 

• DOE/SNL supplied the analytical data 
including the quality assurance/quality 

1

1 

control data . 
. -···-----------+---__:::_::_:_: c--------··-··-----------1 

NMED stated: This site requires additional RSI 
Moats, W. (New Mexico Environment 

I Department), May 2000. "Request for 
' Supplemental Information: DOE/SNL 

Environmental Restoration Project, Responses to 
NMED 2nd Notice of Deficiency on the Technical 
Areas Ill and V RCRA Facility Investigation, Dated 

I June 1996," Hazardous and Radioactive Waste 
I Bureau, New Mexico Environment Department, 
~ta _F~New Mexico. May 5, 2000 ___ _ 

Refer to footnotes at end of table. 
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Table 1.1-2 (Concluded) 
Notices of Deficiency and Responses Summary 

SWMU 196 

:---- Document Reference 
I Comment Responses to NMED RSI 
i Sandia National Laboratories/New Mexico 

Document Summar 

(SNUNM), November 2000. "Responses to NMED 

DOE/SNL response: In 1999, 2 boreholes were 
drilled at the site and soil samples were collected 
in the boreholes. Due to matrix interference from 
the oil contamination, the VOC and SVOC data 
were rejected in the data validation process. 
Further investigation is needed in order to comply 
with the NMED requirements. 

Request for Supplemental Information on 
Responses to 2nd Notice of Deficiency on the 
Results of the Technical Areas Ill and V RCRA 
Facility Investigation Submitted to EPA and 
NMED, June 1996," Sandia National Laboratories, 
Albu uergye, New Mexico. _________ ~~--~-~- __ 

DOE 
EPA 
FIP 
NMED 
NOD 
RCRA 
RFI 
RSI 
SNL 
svoc 
SWMU 
TPH 
voc 

=U.S. Department of Energy. 
= U.S. Environmental Protection Agency. 
= Field Implementation Plan. 
= New Mexico Environment Department. 
= Notice of Deficiency. 
= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 
= Request for Supplemental Information. 
= Sandia National Laboratories. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
=Total petroleum hydrocarbon(s). 
=Volatile organic compound. 
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groundwater monitoring well, also the closest downgradient well, is T AV-MW 1, located 
approximately 600 feet to the northwest of SWMU 196. 

TA-Vis a secured research and testing area that has been operating since the 1960s. The 
facilities include large electron beam accelerators, research reactors, an intense gamma 
irradiation facility, and a hot-cell facility. 

The Cistern at SWMU 196 is a 25-foot-diameter, vertically oriented, concrete cylinder that 
extends approximately 22 feet bgs with an unlined earthen bottom. The perimeter wall of the 
Cistern extends about 3 feet above the ground surface. The Cistern is located in the central 
portion of TA-V, approximately 37 feet west of Building 6597, which previously housed the 
PROTO 1 facility, which was used to test radiation effects on weapon components. 

From 1978 to 1989, the Cistern received insulating oil and wash water from PROTO 1. The 
Cistern also served as an emergency catch basin for the series of underground storage tanks 
(SWMU 37) previously connected to PROTO 1. The PROTO 1 facility used Univolt™, a 
petroleum-based, electrical insulating oil manufactured by the Exxon Corporation that contained 
no polychlorinated biphenyl (PCB), metal, or radionuclide additives. Personnel interviews state 
that occasional, small quantities of insulating oil containing wash water (and possibly Freon™) 
were discharged into the Cistern. No records were maintained of discharges to the Cistern. No 
discharges have occurred at the Cistern since 1989 when the PROTO 1 facility was closed. 
The Cistern was not connected to any surface water collection systems. 

Constituents of concern (COGs) for the site have been identified as total petroleum 
hydrocarbons (TPH), volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), RCRA metals, and PCBs. 

1.2 Previous Investigations 

Results of investigations conducted in 1994 through 1996 for SWMU 196 were presented in the 
1996 RFI report (SNL/NM June 1996) and are also summarized in this report. In 1999, two 
boreholes were advanced at the site, and soil samples were collected. This investigation was 
deemed incomplete by ER personnel and the results are summarized in this report. 

1.2.1 RFI Sampling Activities 

Soil samples collected in 1994 through 1996 as part of the RFI are summarized in Table 1.2-1. 
The investigation included laboratory analysis of soil samples collected from the bottom of the 
Cistern using various sampling methods, as well as samples collected from around the top of 
the Cistern (at ground level) for background characterization. These site-specific background 
values are not used for comparison in this report; NMED-approved background values 
(Dinwiddie September 1997) are used in this report. Analysis Request/Chain of Custody 
(AR/COC) forms for these samples are provided as Attachment A. 

An initial grab sample was collected in June 1994. The sampling location labeled "G" (for grab 
sample) is shown on Figure 1.2-1, and this RFI sample is also identified as "Site 196-Cistern." 
The sample was collected from the bottom of the Cistern using hand-auger methods and was 

AL/1 0-04/WP/SNL04:R5582.doc 1-11 840857.02.11 10/26/04 8:18AM 



)> 

s 
0 

~ 
::';' 
(/) 
z 
r 
~ 
;u 
"' "' "' "' a. g 

_.. 
' _.. 

N 

~ 
0 

"' "' ..... 
0 

"' 
e 
"' 2? 
~ 

"' :...> 

"' )> 

s: 

Table 1.2-1 
SWMU 196 Sample Summary and Analytical Suites 

1994-1996 

Record 
Numbera 

00350 
Date I Sample Location 

06-17-94 Site 196-Cistern (G) 
Sample Location Rationale I Sample Matrix 

Characterize soil at bottom Soil w/oil odor 
of Cistern Sludge/soil 

Laboratory 
Enseco/RMAL 

00897 i 10-1 0-94 1196-SS-B 1 Background 
I 196-SS-B2 characterization 

196-SS-B3 
02948 04-25-95 0196-B1-C _jWaste characterizationc 

Soil ~-- . [NM RPSD 
Sludge LAL 

0196-B2-C compositec 

ISNL/NM RPSD 

!Soil ISNL/NM ERCL 
I 
! 

e) IQuanterra 
I 

SNL/NM ERCL 

02591 i 0196-B1-C 
~~~~~~~~~~~ 

0196-B2-C I 
·-03Si2--fos-02-9S. TA5-196-A1 (0, O(Dup), 0.5, 1, !Characterize soil from 0 to 

I 1.5, 2.0, 2.5, 3.0 ft b_@)_______ __ 3 ft in the bottom of the 

1 

TA5-196-A2 (0, 0.5, 1, 1.5, 2.0, 1C1stern 
I 2.5, 3.0 ft bgs) 

I 

TA5-196-A3 (0, 0-5~1~-1S~ 2~0~' 
___ -~c5_,_].0__ft_Qf)s) ~~~~~~~-~~t~~~ 

03659 05-23-95 196-R0-1 ___ _jWaste from roll-off bin Soil (compos1t 
, 196-R0-2 . 
'509079-1 m75 iWaste from roll-off bin lsoil (composite) 

030675 l 
04513 03-26-96 TA3/5-196-D1-008 !Characterize soil from Soil AEN 

. T A3/5-196-D 1-009 !depths of 0 to 13 ft below 
:04427103-27-::96 TA3/5-196-D1-13 ,the bottom of Cistern 
l T A3/5-196-D2-000 
! I T A3/5-196-D2-00 1 
i I T A3/5-196-D2-005 
I TA3/5-196-D2-007 

TA3/5-196-D2-011 
TA3/5-196-D2-011 DUP 
TA3/5-196-D2-012 
TA3/5-196-D3-002 
TA3/5-196-D3-003 
T A3/5-196-D3-004 

Refer to footnotes at end of table. 

Analytical Suites (EPA Methodb) I 

[with number of samples] 
VOCs (EPA Method 8240) [1] I 

TPH (EPA Method 418.1) [1] _ 
PCBs (EPA Method 8080) [1] ~ 
TAL Metals (EPA Method 6010) [1] ' 
Radionuclides by Gamma Spectroscopy 
[3] 

Tritium, Isotopic Uranium [2] 
-

Radionuclides by Gamma Spectroscopy ] 

[
2

] ;-r81--l 
. XRF-~~omium, Copper, Lead, Zin~ 

~~~=Chro_rniu~-~~pper, Lead, Zi~ 
I 

XRF-Chromium, Copper, Lead, Zinc [7] 

VOCs (EPA Method 8240) [2] 
TPH (EPA Method 418.1) [2] -~-------
VOCs (EPA Method 8240) [11] 
TPH (EPA Method 418.1) [11] 



5 Table 1.2-1 (Concluded) 
6 SWMU 196 Sample Summary and Analytical Suites 
~ 1994-1996 
~ 
(/) 
z 

~ aAnalysis request/chain-of-custody record. 
~ bEPA November 1986. 
~ cThese samples were identified as waste characterization and sludge composite when it was believed that the soil in the bottom of the Cistern consisted of a thin 
g layer of sludge and soil on a concrete bottom, and that this material would be removed and handled as waste. This was not the case, and the soil collected for 

these samples was actually native soil, as the Cistern does not have a concrete bottom. 

_. 
I _. 

VJ 

~ 
0 

"' "' --J 
0 
!" 

e 
"' !22 
~ 
!X' 

"' )> 

s: 

AEN 
bgs 
DUP 
EPA 
ERCL 
ft 
G 
LAL 
PCB 
RMAL 
RO 
RPSD 
SNL/NM 
ss 
SWMU 
TA 
TAL 
TCLP 
TPH 
voc 
XRF 

= American Environmental Network. 
= Below ground surface. 
= Duplicate sample. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration Chemistry Laboratory. 
= Foot (feet). 
= Grab sample. 
= Lockheed Analytical Laboratory. 
= Polychlorinated biphenyl. 
= Rocky Mountain Analytical Laboratory. 
= Roll-off bin. 
= Radiation Protection Sample Diagnostics. 
= Sandia National Laboratories/New Mexico. 
= Subsurface soil sample. 
= Solid Waste Management Unit. 
=Technical Area. 
=Target Analyte List. 
=Toxicity Characteristic Leaching Procedure. 
=Total petroleum hydrocarbon(s). 
=Volatile organic compound. 
=X-ray fluorescence. 
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submitted to an off-site laboratory for analyses for VOCs, PCBs, TPH, and Target Analyte List 
(TAL) metals. In October 1994, three samples (196-SS-B1 through B3) were collected for 
radionuclide analyses from the ground surface near the Cistern perimeter and used for 
background characterization (not shown on Figure 1.2-1 ). 

In April1995, two composite soil samples (0196-B1-C and B2-C) were collected from the 
bottom of the Cistern. These samples were identified as waste characterization and sludge 
composite when it was believed that the soil in the bottom of the Cistern consisted of a thin layer 
of sludge and soil on a concrete bottom, and that this material would be removed and handled 
as waste. This was not the case, and the soil collected for these samples was actually native 
soil, as the Cistern does not have a concrete bottom. Therefore, these samples were used for 
characterization of the native soil in the bottom of the Cistern in the 1996 RFI. The sample 
locations are labeled as B1 and B2 on Figure 1.2-1. These samples were submitted to the 
SNL/NM Radiation Protection Sample Diagnostics Laboratory for analyses of radionuclides by 
gamma spectroscopy. Sample splits were also sent to an off-site laboratory, Lockheed 
Analytical Laboratory, for analyses for tritium and isotopic uranium. 

In May 1995, soil samples were collected at three hand-auger locations (A 1 through A3), shown 
on Figure 1.2-1, at various depths in the bottom of the Cistern. Soil samples were collected 
from the surface and at half-foot increments to a total depth of 3 feet below the Cistern bottom. 
These samples were identified as field-screening samples and were submitted to the SNL/NM 
Environmental Restoration Chemical Laboratory (ERCL) for selected metals analyses by x-ray 
fluorescence (XRF). 

Also in May 1995, two composite samples ( 196-R0-1 and R0-2) were collected for waste 
characterization from roll-off bins. The soil was placed into the bins during the sampling 
activities. These samples were submitted to Quanterra Laboratory for analyses for 
Toxicity Characteristic Leaching Procedure lead. Two sample splits (030375 and 030675 on 
Table 1.2-1) were also sent to ERCL for analyses of chromium, copper, lead, and zinc by XRF. 

In March 1996, soil samples were collected at three hand-auger locations (01 through 03 on 
Figure 1.2-1) in the subsurface below the Cistern bottom. A trench was excavated in the bottom 
of the Cistern to a depth of approximately 8 feet. Auger hole 01 was advanced in the bottom of 
the trench to a depth of 5 feet (for a total of 13 feet below the bottom surface). Auger holes 02 
and 03 were driven to total depths 13 and 5 feet, respectively, below the bottom of the Cistern. 
These soil samples were submitted to an off-site laboratory (American Environmental Network 
[AEN]) for analyses of VOCs and TPH. 

The samples used for soil characterization in the 1996 RFI consisted of the initial grab sample 
(Site 196-Cistern), the sample series A1-A3, B1-C, B2-C, and 01 through 03. The RO series 
samples were used for waste characterization. The 196-SS-B1 through B3 series were used for 
background characterization. Results of the soil characterization samples and detection limits 
used in the 1996 RFI are provided in Tables 1.2-2 through 1.2-11. The results for soil samples 
A1 through A3 (XRF field-screening samples) were used in the 1996 RFI; however, these 
sample results are discussed, but not carried forward in this report. 

No detectable values of any VOCs were reported in the soil samples, although the VOC, 
2-hexanone, was detected in the aqueous trip blank (associated with the June 1994 sample) at 
0.49 J micrograms (!-lg)/liter (L) with a detection limit of 10 j.lg/L. Tables 1.2-2 and 1.2-3 provide 
the analytical detection limits for the 1994 and 1996 soil sampling events, respectively. No 
PCBs were detected in the June 1994 grab sample; Table 1.2-4 lists the PCB analytical 
detection limits. 
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Table 1.2-2 
Summary of VOC Analytical Detection Limits 

June 1994 

--·"-----~-----~-·-----

Analyte 

--------

Acetone 
-

Benzene ------
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone --
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

(Off-Site Laboratory) 

Method Detection Limit ~~ 

------r--~------~(m~g~/~kg~>~~-----~ 
1 

---+------··-···----------~~ 

0.5 
0.5 -

----------=oc-.5=---

1 1 ~---------~-

----+- --------~0~~.5~ 

0.5 
=--'-C:-----------~-

0.5 

f---=------
Chloromethane 

---'1~-~~- ~~
+-------- 0.5 

1 
Dibromochloromethane 

---- --+----------------------~-~-

0.5 
Dichlorodifluoromethan e 2 
1, 1-DichlorQ_ethane 0.5 
1 ,2-Dichloroethar:Je ---=-0~.5 ________ ____ 
1, 1-Dichloro~thene 0.5 
1 ,2-Dichloroethene 
1 ,2-DichloroQroQane 

0.5 ---+--------- ----=--c=---------
0.5 

~ 

cis-1 ,3-DichloroQrOQene 0.5 
trans-1 ,3-DichloroQrope ne 0.5 
Ethylbenzene 0.5 
2-Hexanone 

---
4-Meth_yi_:-2-Qentanone 

----~---4-----------1~---------~ 

Methylene chlori_cje 
----+----~~-1'-------- ---~-~-

0.5 
Styrene 
1,1 ,2,2-Te!@_Chloroetha _ _:O::_c·-=-5~~-~~~~~~------1 ne 

0.5 

T etrachloroethene 
f---=---c--------~~~-~ 

Toluene 
--- ------1-~-----------0_.5 ____ . -~--

1,1, 1-Trichloroethar:JE?__ 
1,1 ,2-Tric~loroethane 
T richloroethene 
T richlorofl uoromethane 
2,2-trifluoroethane, 1,1, 2-Trichloro-1 
Vinyl acetate 

---· 
_yin~l chloride 
X~lene --------

mg/kg = Milligram(s) per kilogram. 
VOC = Volatile organic compound. 
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0.5 
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0.5 
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Table 1.2-3 
Summary of VOC Analytical Detection Limits 

March 1996 
(Off-Site Laboratory) 

Analyte 

------
Acetone 

Method Detection Limit 

+-----f!!lg/kg) 
0.5 

~---------------~ 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 

0.05 
0.05 
0.05 

____ 0.2 
0.5 

·------

+----- ----=o=-.1-:---~------

-----o.o5 ===-~--- -

00~1-:-5 ____ _ 

__ _c'O'-'c.5-=c-- ~--~---_-_ __, 
0.05 

·----

0.2 
0::-.:.·-:-05::___ ___ - - __J 

1 ,2-Dibromoet~h_an_e___ 0.05 
1 ,2-Dichlorobenz~:.:.cnc=:.e___ .-=0:..:...1.:___ 
1 ,3-Di~hlorobenzene 0.1 ··. ~ 
1 ,4-Dichlorobell_z_e--cn-=-e___ 0.1 
Dichlorodifluoromethane ----co::...c·=2 __ ~ 
1, 1-Dichloroethane 0.05 
1 ,2-Dj~hloroethane -======o=-_-=-1 1 
trans-1 ,2-Dichloro~~th_e_n_e___ _ ____ oQ_ .. _o0~55=---__ -_-___ 1_1 
1, 1-Dichloroethene ______ ___ ... _ _ _ _ 1 

_c:is-1 ,2-Dichlor_oethene 0.05 
1 ,2-Dichlo~opropane ____ 0_.0_5 __ _ 
cis-1 ,~-Dichloropropene 0.05 
trans-_11_:3-Dichloropre>_pe_n_e ___ -r-- ____ 

0
0 .. 

0
05

5 
---

Ethylbenzene -~-~~- ~---1 
2-Hexanone 0.5 
lodomethane 0.5 .--=----
4-Methyi-2-J)(;l_lltanone 0.5 
Methylene chloride 0.05 
St rene 0.05 
1,1 ,2,2-_Tetrachloroeth9_Q~-- 0.1 
Tetrachloroethene 0.1 
Toluene ___ ___c_0.05 
1 ,j_,1-Trichloroeth_a11e _ --~--Q-.9_~-----
1,_1_,?-Trichloroetha_~e ___ 0

0
.0.

1
5 __ _ 

Trichloroethene 
--- - ---------

1 -0\~cy~l~~~~~omethane t _______ 00~55 
! 

1 Vinyl chloride __ --+ 0.05 
:-xylene --- - ~o::_c·_.:._1 __ 

mg/kg = Milligram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 1.2-4 
Summary of PCB Analytical Detection Limits 

June 1994 
(Off-Site Laboratory) 

Analyte Method Detection Limit 

__ (:I_!Cf..l:=9/_~---·--
Aroclor-1016 33 
Aroclor-1221 3_::__3- - ----

Aroclor-1232 __________ 33 _______ --1 

r------

Aroclor-1242 33 
Aroc,--'-lo-'--r---'1-=2_.:_4=-8---- ----------·· ---+---- 33 

Aro~lor-1254 __ :=_ ____ --+--- --------3-=--3 --~--

Aroclor-1 =-26::._c0 ______________ j 33 

f..lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

Table 1.2-5 
SWMU 196 Confirmatory Soil Sampling Summary 

TPH Compound Analytical Results 
June 1994 

(Off-Site Laboratory) 

TPH 

Sample _Att!"ibutes 
Record 

(EPA Method 418a) 
____ Lmg/kg) 

Sample 
N'--"u"-'m=b'-=e-'--rb---+-c=--c--=E.:...,:R §_ample ID 

00350 Site-196-CISTERN 
_1 Depth (ft) ___ ________ TPH 

! 0 60,500 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
TPH =Total petroleum hydrocarbon(s). 
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Table 1.2-6 
SWMU 196 Confirmatory Soil Sampling Summary 

TPH Compound Analytical Results 
March 1996 

(Off-Site Laboratory) 
·--~----~---~-

TPH 
(EPA Method 418.P) 

SamQie Att@~,Jt~s __ 
---------

(mg/kg) 
Record Sample 

Numberb ER Samfl!~---- _ _Q~[>th (ft) TPH 
4513 T A3/5-196-D 1-008 8 29,000 

---·--·--- --------
4513 TA3/5-196-D1-009 9 15,000 

-- ---------~-
4427 TA3/5-196-D1-013 13 4,300 

··------------- ----~--

4427 TA3/5-196-D2-001 1 19,000 .. r--
4427 T A3/5-196-D2-005 5 7,800 

-·--------·· [----
4427 T A3/5-196-D2-007 7 7,200 

----··· ---
4427 TA3/5-196-D2-011 11 23,000 

11 I 4427 T A3/5-196-D2-011-DUP 21,000 --------- --f-------------------------
I 4427 T A3/5-196-D2-012 12 40,000 

. -· 

4427 T A3/5-196-D3-002 2 35 
-------- --------·· -

4427 T A3/5-196-D3-004 4 -------- '---··-·· 
NO (20) 

aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
D = Location designation. 
DUP = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
NO () = Not detected above the method detection limit, shown in parentheses. 
SWMU = Solid Waste Management Unit. 
TA =Technical Area. 
TPH =Total petroleum hydrocarbon(s). 

Table 1.2-7 
Summary of TPH Analytical Detection Limits 

(Off-Site Laboratory) 

[H -~nal~·-~~~~ l--Meth~~;~iF" Limit. r Me:o~:~~~~;~~ Limit 
mg/kg = Milligram(s) per kilogram. 
TPH =Total petroleum hydrocarbon(s). 

l 
I 
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Table 1.2-8 
SWMU 196 Confirmatory Soil Sampling Summary 

Selected Metals Analytical Results 
June 1994 

(Off-Site Laboratory) 

Metals (EPA Method 6010/7471 8
) (mg/kg) 

Sample i 
Barium Beryllium I Cadmium !chromium Copper Lead i Mercury Nickel ]selenium, Silver )le ID De_Q!bjft' Arsenic 

Sample At 

Number ER Samp 
,TERN 
ratione 

00350 Site-196-CIS 
Background Concent 

0 0.56 J (1 87.3 
4.4 214 

Note: Values in bold exceed background soil concentrations. 
8 EPA November 1986. 
bAnalysis requesUchain-of-custody record. 
coinwiddie September 1997, Southwest Area Supergroup. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification . 

0.25 l 2.~ 14.8 
0.65 ! 0.9 I 15.9 I 

J ( ) = The reported value is less than the method detection limit, shown in parentheses. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SWMU =Solid Waste Management Unit. 

213 180:ND (0.1 17.81 ND (0.5). 2.9 
15.4 21.4 i <0.1 11.5 I <1 <1 J ~ 



Table 1.2-9 
Summary of Metals Analytical Detection Limits 

June 1994 
(Off-Site Laboratory) 

Analyte 
--:--c:-----:-::=:-----:------:-:------
Method Detection Limit 

Aluminum 
-~_ti!f1on_y_ 
Arsenic 

(mg/kgl__~-------j 
10 

-~------- 6 ---------~ 
---------~----~----- 1 

----~1-----~ 
Barium 

0.2 __ ~e_l)'lliU"!! ______________ ~----
Cadmium 0.5 
Calcium 
Chromium 

20 ____ -------j 
1 

Cobalt 1 _____ -------i 
2 Copper 

Iron 10 
Lead 0.3 
Magnesium 20 
Manganese 1 f--:-=-:=-=-="-'--=--=-=------------ -·· ~ -----------------=------:-=------

f--:-Mc-'e-'crc_::__u:c__r_L_y _____________ -~--------------+-------_____ 0.1 _________ ---1 

Nickel 4 
_f_ota~il)_rT1 __

1

! 500=--------
~~~~~ium __ __ __ __ ot 
Sodium----- --------------+---------5=coo 

------------------ ~ =-=-'=-----------1 
Thallium 1 
Vanadium 1 -----
Zinc-- -~-------------t---~- 2 

'~---

mg/kg = Milligram(s) per kilogram. 
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Table 1.2-10 
Summary of Tritium and Isotopic Uranium Analytical Results 

April1995 
(Off-Site Laboratory) 

Activity (EPA M_ethod 906.0 and HASL 300a)(pCi/gl_ 
I ---~ranium-233 Uranium-235 I Uranium-2~§_ __ _ 

,-::;t- -·. -. I __BesuJ.L Errore Result ! --~_l!()_r:__:_ Result I ~rr:Qrc --: 
160 0.89 0.16 0.167 0.065 0.82 : 0.15 1 

=:....l::....=..L..+-_1:_::6...::_0 I 0.88 0:16 0.085 0.049 I 0.73 . 0.15_j 
! Background Activit~.! c~·0.021 -- --c·-Nc -- 0.16 -- 1.4 -·---__ - I 
aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dEievated critical level due to short count time. 
9 0inwiddie September 1997, Southwest Area Supergroup. 
1Tharp February 1999. 
C =Composite. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HASL = Health and Safety Laboratory. 
10 = Identification. 
NC = Not calculated. 
NO ( ) = Not detected above the critical level, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

= Error not calculated. 
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Table 1.2-11 
Summary of Gamma Spectroscopy Analytical Results 

April1995 
(On-Site Laboratory) 

,------
Sample Attributes Activity (EPA Method 901. P)(pCi/Q) 

Record : Cesium-137 
Numberb ER S~mple ID 

j Sample 
\Depth (ft) Result Errore 

i 02591 0196-B1-C J 4 : ND (0.0382) I 
02591 0196-B2-C ~4~----~_N_Q{Q.0377) _ 

----·-~-

1round Activitl'ci o.o79 I 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997, Southwest Area Supergroup. 
C = Composite. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

--
--
--

I Thorium-232 I Uranium-235 
l Result 1 Errore 1 Result Errore 

I 

0.624 i 0.188 1 NO (0.314) --
0.533 

I 
0.~_76 -1 NO (0.315) --

0.16 I 1.01 --

ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
NO () =Not detected, but the minimum detectable activity (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 

= Error not calculated. 

---~ 

' Uranium-238 
Result I Errore 

NO (4.8)j --
NO (!.76)1 --

: 1.4 : 
~ 

--



Detectable values of TPH were reported in both the 1994 and 1996 soil samples (Tables 1.2-5 
and 1.2-6). The sample, Site 196-Cistern, had a TPH value of 60,500 milligrams (mg)/kilogram 
(kg). Results from the 1996 samples ranged from not detected to 40,000 mg/kg for the samples 
collected at 4 and 12 feet bgs in boreholes D3 and D2, respectively. TPH analytical detection 
limits for the 1994 and 1996 samples are provided in Table 1.2-7. 

Metals analyses for the sample, Site 196-Cistern, included TAL metals; the results for the RCRA 
metals plus beryllium are provided in Table 1.2-8. Also included in Table 1.2-8 are metals that 
exceeded approved background values (copper and nickel). Detected values of cadmium (2.5 
mg/kg), lead (180 mg/kg), and silver (2.9 mg/kg) exceeded the NMED-approved background 
values (Dinwiddie September 1997). Detected values of arsenic, barium, beryllium, and 
chromium did not exceed the corresponding background values. No detectable values of 
mercury or selenium were reported. Analytical detection limits for the metals analyses are 
provided in Table 1.2-9. 

The XRF analyses for the field-screening samples, A 1 through A3, revealed elevated levels of 
copper, lead, and zinc, as well as low levels of chromium. These results were used in the 1996 
RFI as characterization samples. The results for these samples will not be carried forward in 
this assessment as they were designated field-screening samples and were analyzed at the 
on-site laboratory (ERCL) by XRF, a method reliable for field-screening purposes only. Metals 
analyses for samples collected in later investigations were considered appropriate for site 
characterization purposes. 

Tritium analyses revealed no detectable activity for the B1-C and B2-C soil samples 
(Table 1.2-1 0). These same samples were also analyzed for uranium-233, -235, and -238 at 
the off-site laboratory. There was detectable activity in both samples for uranium-233. One 
sample exceeded the background activity (0.16 picoCuries [pCi) per gram [g)) for uranium-235 
at 0.167 pCi/g. Detected activities of uranium-238 did not exceed background activities. 

The B1-C and B2-C samples were also analyzed for radionuclides by gamma spectroscopy. 
The results for these samples revealed no detectable activity for cesium-137 and detectable 
activity for thorium-232 that did not exceed background activity (Table 1.2-11 ). The results for 
uranium-235 and -238 were nondetections. The minimum detectable activity for these two 
radionuclides exceeds the corresponding background activity. 

1.2.2 1999 Borehole Investigation 

Following the submittal of the 1996 RFI, the NOD issued by the NMED stated that additional soil 
characterization was needed to define the vertical extent of contamination at SWMU 196. Due 
to the need for increased depth of soil samples, a hollow-stem auger drilling rig was employed 
to place one vertical borehole as close as possible to the Cistern wall and one angled borehole 
to encounter soil beneath the Cistern (Figure 1.2-2). It was not feasible to drill the boreholes 
from within the interior of the Cistern. An FIP was prepared detailing the drilling and sampling 
activities (SNL/NM August 1999). 

The first attempt at drilling an angled borehole ( BH 1) was unsuccessful at obtaining soil 
samples beneath the Cistern. BH1 was drilled approximately 23 feet southwest of the Cistern 
wall, was set at approximately 37 degrees from vertical, and was advanced to the northeast. No 
samples were recovered in this borehole due to auger deflection preventing the advancement of 
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the sampling equipment into the augers. Borehole BH1 was abandoned at 56 linear feet and 
plugged. 

A vertical borehole (BH2) was located approximately 5 feet west of the Cistern wall. Soil 
samples were collected with a split-spoon sampler beginning at 25 feet bgs and continuing at 
approximately 5- to 10-foot intervals to a total depth of 100 feet bgs. Twelve soil samples plus 
one soil duplicate were collected from borehole BH2. 

A second angled borehole (BH3) was located approximately 10 feet west of the Cistern, was set 
at approximately 19 degrees from vertical, and was advanced to the east. A total of seven soil 
samples and one soil duplicate from 14 to 75 linear feet along the borehole were collected. 
Auger refusal at 90 linear feet along the borehole prevented further advancement. 

All soil samples from the 1999 drilling activities were sent to an off-site laboratory (General 
Engineering Laboratories, Inc.) for analyses for VOCs, SVOCs, TPH, and RCRA metals plus 
beryllium. PCBs were eliminated from the analyses list because no PCBs were detected in the 
earlier investigation; this was verbally approved by the NMED. Table 1.2-12 provides a 
summary of the soil samples collected. Tables 1.2-13 through 1.2-18 provide the results and 
detection limits of the 1999 sampling event, and AR/COC forms are provided as Attachment B. 

As shown in Table 1.2-13, the VOC analyses revealed detectable levels of carbon disulfide, 
ethylbenzene, methylene chloride, toluene, and xylene from boreholes BH2 and BH3. The 
sample from BH3 at 75 feet bgs (i.e., the sample from the bottom of the borehole) had rejected 
(R qualified) data for carbon disulfide, ethylbenzene, toluene, and xylene due to matrix 
interference. Data for the entire VOC suite for samples 196-BH3-99-19-SS, 196-BH3-99-40-SS, 
196-BH3-99-40-SD, and 196-BH3-99-65-SS were also R qualified and rejected due to matrix 
interference. All other samples from boreholes BH2 and BH3 did not have detectable 
concentrations of VOCs. 

No SVOCs were detected in any of the soil samples from boreholes BH2 and BH3, although 
numerous samples from both boreholes had R-qualified data for many of the SVOC 
constituents. Method detection limits for VOCs are provided in Table 1.2-15. 

TPH results revealed detectable levels in both boreholes, ranging from 10.9 J to 5,220 mg/kg in 
borehole BH2 and 1,970 to 25,500 mg/kg in BH3. Results and method detection limits for TPH 
are provided in Table 1.2-16. 

Metals analyses revealed detectable levels of arsenic, barium, beryllium, chromium, lead, 
mercury, selenium, and silver (Table 1.2-17). Two samples (196-BH3-99-14-SS and 
196-BH3-99-40-SD) had barium results that exceeded the background value of 214 mg/kg 
(Dinwiddie September 1997) at 278 and 286 mg/kg, respectively. All other samples were below 
the corresponding background values for metals. Method detection limits for metals are 
provided in Table 1.2-18. 

The 1999 drilling investigation was deemed incomplete by the ER Project due to difficulties with 
matrix interference causing rejected data, as well as not achieving a depth that defined the 
vertical extent of contamination. Further discussion with the NMED resulted in a second 
SWMU 196 FIP that detailed drilling a single borehole and conducting sampling activities to 
complete subsurface investigations at SWMU 196 (SNL!NM May 2003). 
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Record 

I ""moee 1 ER Sample ID 

602756 i 196-BH2-99-25-SS 
lJ96-B H2-99-30-SS 
~ 196-B H2-99-35-SS 
! 196-BH2-99-35-SD 
1196-B H2-99-40-SS 
1196-BH2-99-45-SS 
1196-B H2-99-50-SS 
1196-B H2-99-40-SS 
I 196-B H2-99-60-SS 
196-B H2-99-70-SS 

! 196-B H2-99-80-SS I" 1196-B H2-99-90-SS 
196-BH2-99-1 00-SS 

02812 1196-BH2-99-25-SS 
196-BH2-99-30-SS 

IJ_g_6-BH2-99-35-SS 
196-BH2-99-35-SD 

f196-BH2-99-40-SS 
~-BH2-99-45-SS 
196-BH2-99-50-SS 
196-BH2-99-40-SS 

Table 1.2-12 
Confirmatory Soil Sample Summary and Analytical Suites for SWMU 196 

August-September 1999 
(Off-Site Laboratory) 

Sample Attributes Analvtical Suites 

VOCs (EPA SVOCs (EPA TPH 
(EPA Method 

418.1 b 
Date Method Method 

Sample Location Rationale Samoled 8260b) 8270b 
Borehole BH2 

! Subsurface sample from 25 ft bgs 1 OB-31-99 I 1 ! -- --
I Subsurface sample from 30 ft bgs I I 1 I -- --- ----1 
i Subsurface sample from 35 ft bgs 1 I 1 -- --
i Subsurface sample duplicate from 35ft bgs 1 ! -- --
1 Subsurface sample from 40 ft bgs 09-01-99 1 I -- ----
Subsurface sample from 45 ft bgs 1 I -- --

I Subsurface sample from 50 ft bgs 1 -- --
I Subsurface sample from 40 ft bgs 1 -- --
1 Subsurface sample from 60 ft bgs 1 -- I --
i Subsurface sample from 70 ft bgs 1 -- I --
1 Subsurface sample from 80 ft bgs 1 -- ' --
I Subsurface sample from 90 ft bqs 1 -- --
1 Subsurface sample from 100ft bgs 1 -- --
I Subsurface sample from 25 ft bgs 08-31-99 -- 1 I 1 
I Subsurface sample from 30 ft bgs 1 I 1 

-~ -----------1-----------+ -- ---------- ---
1 Subsurface sample from 35 ft bgs ____ 1 I 1 
i Subsurface sample duplicate from 35ft bgs -- 1 : 1 
; Subsurface sample from 40 ft bgs 09-01-99 -- 1 i 1 
i Subsurface sample from 45 ft bgs -- 1 1 
I Subsurface sample from 50 ft bgs -- 1 1 
i Subsurface sample from 40 ft bgs -- 1 i 1 

196-BH2-99-60-SS_____L§ubsurface_ sample from 60 ft bgs -- 1 1 
196-BH2-99-70-SS J Subsurface sample from 70 ft bgs 09-01-99 -- 1 1 
196-BH2-99-80-SS i Subsurface sample from 80 ft bgs -- 1 1 
196-BH2-99-90-SS I Subsurface sample from 90 ft bgs -- 1 i 1 

l196-Bfi2-99-1 00-SS , Subsurface sample from 100ft bgs I -- 1 1 

Refer to footnotes at end of table. 

i 

I 

RCRA Metals, 
Beryllium 

(EPA Method 
601 0/7000b 

--
--
--
--
--
--
--
--
--
--
--
--
--
1 

f-- _____ 1 - - - --
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 -----
1 
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Table 1.2-12 (Concluded) 
Confirmatory Soil Sample Summary and Analytical Suites for SWMU 196 

August-September 1999 
(Off-Site Laboratory) 

~-- .~-· Sample Attributes Analytical Suites 
! l I RCRA Metals, 

~ 
i VOCs (EPA i SVOCs (EPA I TPH Beryllium 

Record i Date Method i Method (EPA Method (EPA Method 
N_lJ~be~ ER Sample ID Sample Location Rationale i Sampled 8260b) I 8270b) j 418.1 b) 601 0/?000b) 

Borehole BH3 
602811 ]196-BH3-99-14-SS ! 09-02-99 -- I 1 I 1 1 

196-B H3-99-19-SS -- I 1 I 1 1 
~BH3-99-24-SS -- I 1 ! 1 1 
196-B H3-99-28-SS -- i 1 I 1 1 
196-BH3-99-40-SS -- I 1 1 1 --+ ---

1196 BH3-99-40-SD -- 1 1 1 
3:~~.:65-SS I -- 1 1 -- ____ 1 

h I 196-BH3-99-75-SS -- 1 ! 1 1 
60-2813 1196-BH3~99-1~-SS . 09-02:99 _ 1 i -- i -- --

1196-B tl:3_-99-19-SS 1 -- --
1 196-B H3-99-24-SS 1 • -- I --

+ -~~-
196-B H3-99-28-SS 1 . -- I _: ~ --- --

' 196-B H3-99-40-SS 1 , -- 1 -- 1 
--

1196-BH3-99-40-SD r 1 

1

, -- -- -- I 

196-BH3-99-65-SS 1 • -- . -- ~ 
~H3-99-75-SS Subsurface sample from 75ft bg_s__ 1 ! -- -=- ~- -~ -~---_-_---

Quality Assurance/Quality Control Samples (aqueous matrix) 
~ 602811 1196-B H3-99-TB I 

602812 ! 196-BH2-99-TB ~ 
~-- 1196-BH2-99-EB ___L __ _ 

aAnalysis request/chain-of-custody record. 
bEPA November 1986. 
bgs = Below ground surface. 
BH = Borehole. 
EB = Equipment blank . 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
RCRA = Resource Conservation and Recovery Act. 

09-02-99 
09-01-99 

SD 
ss 
svoc 
SWMU 
TB 
TPH 
voc 

1 --

n -1- f-----i~-

= Sample duplicate. 
=Soil sample. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
= Trip blank. 
=Total petroleum hydrocarbon(s). 
= Volatile organic compound. 
= Analysis not performed on sample. 
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Table 1.2-13 
SWMU 196 Confirmatory Soil Sampling Summary, VOC Analytical Detections 

August-September 1999 
(Off-Site Laboratory) 

-
VOCs EPA Method 8260a) :~.tQ/kg) 

Sample I 
Carbon disulfide Toluene 

'1 
I ! 
i 
I ER Sample ID Depth (ft)c Ethyl benzene Methylene chloride I Xylene 

• 602756 1196-BH2-99-25-SS 25 NO (0.3 J) 1.4 J NO (1.4 J) 2.1 Ji 7 Ji 

I 602756 1196-BH2-99-30-_SS 30 NO (0.3)_ _ Vi ND(1.4) 2.~ 8.8 --
I 602756 196-BH2-99-90-SS 90 ND__(Q.]L 1.1 ND(1.4) 3 

·--- --
24 4.3 J (25\ NO (0.3) 9.1 J (25 NO (0.9) l NO (0.7} :602813 1196-BH3-99-24-SS 

602813 
1 
196-BH3-99-75-SS 75 NO (0.3) R NO (0.3) R 1.5 J (5 NO (0.9) R j ____ _______tiQJ 0. 7} R 

--

i Qualit Assurance/Q_lj_ajlty Control Samples (J..t9Ll:L ___ _ 
: 602812 196-BH1-99-TB NA I NO (1.8) 
, 602812 196-BH1-99-EB NA ~QJ1.§) . ·-

602812 196-B H2-99-EB NA _N'--'-'D:=___L1--'-'.8'-'---+---~---'--'--'=-
602812 196-BH2-99-TB NA NO 1.8 ---- ,-,~ --- ,---, 
602811 196-BH3-99-TB NA NO 1.8 NO (1.2} NO (O:.§_J} __ ( } 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
csample depth for vertical borehole BH2 is ft below ground surface. Sample depth for angled borehole BH3 is linear ft along borehole. 
BH =Borehole. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

J = Estimated value; see data validation report 

J ( ) 
(Attachment D). 

= The reported value is greater than or equal to the method 
detection limit but is less than the reporting limit, shown in 
parentheses. 

1--lg/kg = Microgram(s) per kilogram. 

~Lg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO( ) = Not detected above the method detection limit, shown in 

parentheses. 
NO (J) = Not detected; uncertainty in the method detection limit 

R 
ss 
SWMU 
TB 
voc 

shown in parentheses. 
= Rejected data, see data validation report (Attachment D). 
= Soil sample. 
= Solid Waste Management Unit. 
= Trip blank. 
=Volatile organic compound. 
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Table 1.2-14 
VOC Analytical Method Detection Limits 

EPA Method 82603 

SWMU 196 Confirmatory Soil Sampling 
September 1999 

(Off-Site Laboratory) 

.---------"---~--~----·"--~--- "".-------------~---~---

1 

Aqueous EB and TB 
· Soil Sample MDLs Sample MDLs 

__ An:lyt~--~--===:====iJC(~~:go'-'-/:..:..:~3:_9'---)~ ~~ ~~ ~-+~-_" _____ _{g3~7~L 
Benzene 0.5 0.3 
Acetone 

Bromodichloromethane 0.1 0.4 
Bromoform _______ " -"~0'".3-._ _____ -1----___ _..0.._.4~---~-
Bromomethane ____ " " __Q} _____ +-----=0"--.4'------~-~ 
2-Butanone 3"2 5.9 

e-:C.._,a_,_.r__.b~o.._n _--dc:_-is=--=u"-'lf'""id=--=e ________ J--___ ____._0.3 ___ --~- _ -------'-'1 "c--:8 ___ _ 
~_9Jbo~_te_tr~~1Q~Ld~--------"""---~-+----o=-=·-=c5 ___ 1------~o:_::.2.____ ___ _ 

f-C=-:h--:cl_or_o_b--:ce_n_ze_n_e ________ -+-------'"0--'--.3 _ _ ---~-=0"._.,.3.___ __ 
e-:C.._,h_,_,l~or,_-o,_..e"'th""'a"'-n=-=e _________ +---"-- 0.3 -~---~--0.._,.__.3 __ _ 
Chloroform -~--+----_.0.._.1"'----~--+-----"-0=. 7 
chloro-methane--~--- "- o.2 o.2 

Dibromoch!or:Qrn~than~-- 0.2 0.3 
~--'1_,_, 1c_-~D-'-'ic'-'-h'"'-lo=-:r-=coc=_et=-hcc:a"'-'nc::_e ____________ ~ _Q_j_ ---~-+--~--_.0.._.4_:__ ___ " __ 
1._~-Dichlo_ro~~e=--=th._..a_,_.n""'e.____~-------l-------"0:_-:.""2-~---- _ 0.2 
1, 1-Dichloroethene _____ _Q] ___________ 0=-: . .._7 __ _ 

'c -,_..is'-'-'-"'1 ._2'-"-D~i-=c.._hl~o"'-'-ro=-=e-=th-"e~n=-=e~-----!------_"00~,·:"'211'-~ "+)___ _ 0"7 ~rans-1 ,2-Dichloroethene " ~ _ """ __ __..0.._.3..____ ____ _ 
J.~~QlchJorop~~_pane _ 0.2 
~is-1 ,3-Qichl_o_r:oprop~e_ll~-"-------~- " 0"2 0.3 
f-'tr'-=a=-nc:cs_-1'-'-,3"---=D.._ic=-ch'-'-lo=-=r-=o""p'--=ro:Lp'-=e-'-'n-"e ____ -+---- _ _Q'"3_ _ ----~0-~3 __ _ 
Ethylbenzen~~----~-------- """---~- 0"3 0.3 
2-Hexanone 2.8 3.2 

_Mett1yL~11~ c_h_lorjg~-~--- ___ ---+---_.1.._.4_,___ __ +--~-----~-"12 
4-Methyl-2-pentanone ~.1 "" _ -~ ~- -~ _____ _1.§__ ____ _ 

~_!yrene ____ " ... --:c-c-----=-"--------+-------'0.._.3""---+--- """" Q,~--~--~---
.11.1,2,2-Tetrachloroethane 0.6 + __ Q.§ ________ _ 
Tetrachloroethene 0.4 _

1 
__ " OJ 

lfoluene 0.9 t-----~-~ __ 0_"~----
IT:D=rnchloroethane 0.1 1 0.2 
1--c--~-~" . ___ " _____ "" --"--"""" 

1,1 ,2-Trichloroethane 0 3 1 0 4 

~~~cy~~~~~~!~:ne "~:~~-- "1"------x~ ___ _ 
Yi_rl_yl~h1Qri9e 0.4 ~ ___ 0_.4 ___ ~-~---

12<_ylene 0.7 1.1 
3 EPA November 1986. 
EB = Equipment blank. 
EPA = U"S" Environmental Protection Agency. 
MDL = Method detection limit. 
f.!g/kg = Microgram(s) per kilogram. 
f.!g/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
TB =Trip blank. 
VOC = Volatile organic compound. 
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Table 1.2-15 
SVOC Analytical Method Detection Limits 

EPA Method 82?Qa 
SWMU 196 Confirmatory Soil Sampling 

September 1999 
(Off-Site Laboratory) 

~-- ----------T~:::z~~rr~: s::cri~~rf~:L Aqu::~~~:rr,:·~DL 
l--------c--____:_:A~na"'-'lyt'--'--'e=----___ -+-l __ (=[: ~=g,/~kgCll___)_-+-~--- _JltJJfl<_9L _____ ___ _ (~g/L) 

~~~=~~~~~~~~~e-- -- --- -i -~-=-~-:-:~=~=--=~---+----------;-~~-:-::~=----+----~-=-:-=-~------j 
Anthracene ---~-----~--t------8;550_______ 86.7 2.3 
~-~~~-~---------+~---~c~~~-------r--~-~~---r---~~--~ 

Benzo(a)anthracene , 6,580 -~---- ___ ~--?_?.:Z___ ____ +-___ 2--=-.8 ___ ----l 

Benzo(a)pyrene 1 7,240 73.3 2 
Benzo(b )fluoranthene 14,1 00 I 143 4. 7 
'Benzo(g,h,i)perylene -- ~--~~7,890----~--T-- 80 2.5 
~--=~'-"-------'-c-------+----~~c--------l----~c--c-------+-------~------------

Benzo(k)fluoranthene 13,200 133 2.6 
4-Bromophenyl phenyl ether 11,500 117 0.03 

Butyl benzyl phthalate --~ -+- ___ --~8-'---,8_8_0 __ --1 ____ 9_0 ___ +-___ 3_. 7 ___ --l 

Carbazole 15,1 00 153 2.4 
------~-------~--~-- ----------+---------c- -- ----- ------ -- ----~---- --------- -- -------~--------j 
4-Chloro-3-methylphenol 12,500 127 3.1 

-+~--~~~--~--~~---r---~~~----1 

4-Chlorobenzenamine 15,1 00 153 1.5 
C:-:----=---::.--:--:-------:-~------:--c:-------------- - ------ ------:-=---=---=--=----~t------:-==----+----=---=--------1 
bis(2-Chloroethoxy)methane 16,800 170 2.5 
f----'---------'--'---------+-------'------l-----------+----------------------
bis(2-Chloroethyl)ether 5,260 53.3 2 
f---~-----------~---- --- ----- ----- _________ c _______ ~-------r-------c------1 

lbis-Chloroisopropyl ether 10,200 103 0.61 
2-Chloronaphthalene 17,1 00 173 2.4 
?~Ch!orophenol 15,500 157 2.1 
4-Chlorophenyl phenyl ether 14,500 147 2.8 

-~------ ---------~---~---r----~,----~---------c--:-----+---------cc--c------~--

Chrysene 5,260 53.3 2.2 
c--m--.~p-'--=c=-re_s_o-=---1 ----------- ~- ---------- --- --~ ---15-,1-0-0 ---~ ----------:-1-=-53=------+-~---1=--.8=---------

-- ---- ---- ------------~------t--- -~-----t---------=-=:--=-----+-------=----:-----------i 

a-Cresol 6,250 63.3 2.1 
---~-------------------~~---4------~4--------~ 
Dibenz[a,h]anthracene 8,220 83.3 2.2 

- ----------- ----------- --------~----f-----------:c---~----1 

Dibenzofuran 13,200 133 4.3 
--------~-----------~-+--------=--::--'--::--=:-::---+---------==-=----r-------=-==------1 
1 ,2-Dichlorobenzene 16,800 170 2. 7 
1-1-'--,3---D-ic_h_lo-ro_b_e_n_ze-n--e~------~----------~ -----12:866 ________ ------1"36---------~ ------------2:5------~ 

------------- ----+-------''------------ --- ~--~------ ---------~--------

1 A-Dichlorobenzene 6,020 61 2.3 
3,3'-Dichlorobenzidine----------+------:-2--'-7.----;-3--c-Oc:-O----- -------2-7-7-~-T-----4.2 __________ _ 

~--=2-,4=--=o-=-ic-=-h-=-lo-rp---:-h-e_n_o=-1 -------- 17,400 177 -~c-- 1.4 

Diethylphthalate 7,570 76.7 2.1 
~-Dimethylphenol -_-:-~- - =-------~-+---1~0'----c,900 ~~ 110 6.1 
Dimethyl phthalate ~ ---~------+- 10,900 _ 110 2.1 
Di-n-butyl phthalate 1 7,240 73.3 2.9 
Diilltr=c>-o~cresol--- 9,87o 1 Too--- - -- ---------6:67 ~--- --

I 
--

2,4-Dinitrophenol 36,2oo , 367 7.9 
--~--

2,4-Dinitrotoluene 11,500 117 1 1.4 

L__~_·i~-~-~o_i~---'~~----r~_._~0-~t-~e-an_l:_te _____ --_-------_-___ ---- ~: - -- -~~:~~~~~~~-~~ _ -__ -_ ~-;~-- _ ~~--~~-~~-----=-
Refer to footnotes at end of table. 
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Table 1.2-15 (Concluded) 
SVOC Analytical Method Detection Limits 

EPA Method 82708 

SWMU 196 Confirmatory Soil Sampling 
September 1999 

(Off-Site Laboratory) 
.. ----· --~~-----·--------

-- ·····~ Record Number Record Number Record Number 
602811 602812 602812 

Soil Sample MDL Soil Sample MDL , Aqueous Sample MDL 
~-- Analyte (~g/kg) (~g/kg) I_ .JH9L~L--~~ 
11 ,2-Diphenylhydrazine 5,590 56.7 i 2.3 
bis(2-Ethylhexyl) phthalate 29,600 
Fluoranthene 6,580 

-- -···-··-----------

Fluorene 11,200 
---

Hexachlorobenzene 6,910 
Hexachlorobutadiene 15,100 

. ----· -- ·------- - -----f---
Hexachlorocyclopentadiene 19,100 
---------· 
Hexachloroethane 13,200 
lndeno(1 ,2,3-cd)pyrene 7,890 
lsophorone 14,500 

C=-:-':-- ----~--- ----------- ----· 
2-Methylnaphthalene 20,100 

-------·-----. ---------~ 1--· 
Naphthalene 15,500 

------------·-- -----·--- -----
2-Nitroaniline 6,580 
~-::-:-::-:-------------------- -· 

3-Nitroaniline 8,220 
~:----------- --------------
4-Nitroaniline 10,200 

---------- --· ·-·--·---

Nitrobenzene 13,200 
-----------

2-Nitrophenol 17,800 
- -· ···----

4-Nitrophenol 10,900 
··-------- ---~---

n-Nitrosodiphenylamine 2,040 
--- ---- -- ------·- -------

n-Nitrosodipropylami_r:J~_ 12,800 
----~-----

Pentachlorophenol 5,590 
~-~-------

Phenanthrene 5,920 
~~----- -- --- -- ----- .. 

1 Phe_11_~1_ _ 5,590 
- -------- ---

£>yre'2_~---- 7,240 
-- ---------------

1 ,2,4-Trichlorobenzene 18,400 
-------------------------
2,4,5-Trichlorophenol 15,100 
2,4,6-Trichlorophenol 7,570 

------~---- - -------· 

8 EPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~tg/kg 

Jlg/L 
svoc 
SWMU 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
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-----

300 3.7 
---~-------1 

--~~---------~--

66.7 3.1 
113 2.1 

r--
70 2.9 
153 3.8 

--

193 4.4 
--

133 3.4 
80 

r--------- . ··---------------
3.4 

!-----------~~----~--- --1--· ---- - .. ----- -~-------

147 2.6 
203 3.2 I 

-l 157 2 
---···--

66.7 2.8 
----------

83.3 1.8 
--

103 1.02 
-----

133 3.3 
1---------- ---~ --

180 2.92 
-----

110 3.5 
--

20.7 1.17 
130 3.1 
56.7 2.8 
60 1.8 

56.7 0.8 
73.3 2.5 

--

187 2.4 
--

153 2.5 
------------ ------ . ---- --- ------ -------

76.7 0.96 
------ ----- ------·---·. . -· ·--- ---~-~--------
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Record 

Table 1.2-16 
SWMU 196 Confirmatory Soil Sampling Summary 

TPH Analytical Results 
August-September 1999 

(Off-Site Laboratory) 

TPH 
Method Detection 

TPH umn 

Numberb ~-EJ~ §..9!!1Pie ID 

-~---J. ..... 1. ···-···-

Date Sample (EPAMethod418.1a·)· (EPAMethod418.1.a) 
Sam led De th ftc (mg/kg) . . (mg/kg) _ 

Borehole BH2 
----

602812 196-BH2-99-25-SS 08-31-99 25 5,220 
I 
f· 

602812 196-BH2-99-30-SS 08-31-99 30 __ jj70 
495 
99 

--+----9.9 
! 602812 196-BH2-99-35-SD -------

602812 196-BH2-99-35-SS 
602812 196-BH2-99-40-SS 

. --
602812 196-BH2-99-45-SS 
602812 196-BH2-99-50-SS 

. ------ ---
602812 
602812 
602812 
-

602812 
--------

602812 
----~---------

602811 
I 602811 
r=6o2811-
i 602811 

602811 
- ------------- ---------

602811 
--------------------

602811 
602811 

196-BH2-99-60-SS 
196-BH2-99-70-SS 
196-BH2-99-80-SS 
196-BH2-99-90-SS 
----
196-BH2-99-1 00-SS 

-----
196-BH3-99-14-SS 
196-BH3-99-19-SS 
196-BH3-99-24-SS 
196-BH3-99-28-SS 
196-BH3-99-40-SD 
196-BH3-99-40-SS 
196-BH3-99-65-SS 
196-BH3-99-75-SS 

08-31-99 35 
08-31-99 35 
09-01-99 40 

-" ---
09-01-99 45 
09-01-99 50 

----· 

09-01-99 60 
09-01-99 70 
09-01-99 80 
09-01-99 90 

- -----

I 09-01-~~-.L 100 
Borehole BH3 ___ 1~-=+= 09-02-99 

09-02-99 19 I 
09-02-99 24 
09-02-99 28 

. ---~----

09-02-99 40 f- ... 
09-02-99 40 
09-02-99 

- 65-· - --r--· 

09-02-99 75 

26.4 J 
95.1 9.9 

---·-· 

32.4 J 9.9 
96.3 9.9 

--
141 9.9 
122 9.9 .. 

10.9 J 9.9 
--····· 

12.5 J 9.9 
75.8 J 9.9 
48 J 9.9 

-- -· 

------
1,970 99 

-· ------
4,620 495 - . 

5,710 495 
6,420 495 

- ---
10,900 495 

.•. .. 

11,200 495 
17,300 990 

------
25,500 990 

Quality Assurance/Quality Control Sample (mgtL,.,).__ __ .......,. ___ _ 
602812 196-BH2-99-EB-- ... o9~o1=-~~-j___ _ N.t\ __ ._L_ __ _..:_N=D ___ ---L_[ _ 0.277 __ __j 

aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
csample depth for vertical borehole BH2 is ft below ground surface. Sample depth for angled borehole 
BH3 is linear ft along borehole. 
BH =Borehole. 
EPA = U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated concentration. 
mg/kg = Milligrams(s) per kilogram. 
mg/L = Milligrams(s) per liter. 
NA = Not applicable. 
NO =Not detected. 
SO = Sample duplicate. 
SS = Soil sample. 
SWMU = Solid Waste Management Unit. 
TPH =Total petroleum hydrocarbon(s). 
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Table 1.2-17 
SWMU 196 Confirmatory Soil Sampling Summary 

RCRA Metals Analytical Results 
August-September 1999 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA 6010/70008
) (mg/kg) 

Record [ I Sample i Sample 
-~umberb, ER Sample ID ~§ _ _l~_!!l __ (!!)c Arsenic 1 

! 
Cadmium i Chromium Selenium 

602812 I196-BH2-99-25-SS I 08-31-99 25 3.32 50.5 j 7.3 4.65 . ND IND (0.27) 
i (0.00211) 

1 6028121-19-6-BH2-99-30-SS 08-31-99 30 2.73 J 174 J 

602812 196-BH2-99-35-SD 08-31-99 35 2. 77 J 105 J 

ND (0.262) 3.13 ND 
(0.00202) 
0.00614 j I ND (0.248) 

9.77 

6.7 4.01 

I 
Silver l 
0.32 j 

0.435 j 

0.41J 

6028121196-BH2-99-35-SS 108-31-991 35 I 2.07J I 111 j 0.218J ND 4.94 3.4 0.0126 j ND (0.262) I 0.346 J 
l_ (0.485) (0.0369) 

602812 I196-BH2-99-40-SS 109-01-991 40 I 2.72 J I 79.6 J 0.253 J ND 6.21 
(0.495) (0.0376) 

4.31 I 0.00548 j I NO (0.267) I 0.361 j 
I 

602812 I196-BH2-99-45-SS I 09-01-99 45 2.15 j 54.6 j 0.261 J ND 9.83 3.3 ND ND (0.25) 0.221 j 

ND (0.25) 
(0.463) (0.0352) (0.00195) 

1602812 196-BH2-99-so-ss 09-01-99 so- j-2.04J 28.9J 'o.243T1 -No -~ 5.41 
1 

2.89 ' ND 0.324 j 

I i (0.463) (0.0352) ' I (0.00213) 
!66'2812 196-BH2-99-6o-ss 09-01-99 ---~-r 2.44 j 61.s j , o.273 j No 7.38 3.3s : o.oo276 j 1 No (0.252) 1 o.291 j 
. I I (0.467) (0.0355) I 

' 602812 196-BH2-99-70-SS 09-01-99 70 : 2.02 j 24.5 j I' 0.233 j ND 7.42 
I : (0.481) (0.0365) 

2.75 I 0.00533 j I ND (0.26) 0.438 j 

~02-812- 196-BH2-99-80-SS 09-01.:-99 80 i 2.43 j 63.1 j I 0.212 j ! ND 10.7 i 3.75 ND I ND (0.265) I 0.394 j 
1 

, (0.49) j (0.0373) I (0.00199) 
[ 602812 I196-BH2-99-90-SS I 09-01-99 

' 602812 I196-BH2-99-1 00-SS I 09-01-99 
I 

90 

100 

3.27 j 193 j 

3.37 90.8 

0.314 j ND 8.34 5.73 I 0.0022 j I ND (0.267) I 0.455 j 
(0.495) (0.0376) 

ND 
(0.0352) 

12.9 5.62 I 0.00566 j I ND (0.25) 0.401 j 
! 

602811 [196-BH3-99-14-ss jo9-02-99J 14 3.64 [ o.oo512 J j 0.474 [No (O.oss) 

602811 196-BH3-99-19-SS ]09-02-99 19 i 4.18 I 108 0.458J ND 9.29 6.56J I 0.00463J 0.615 ND 
I i i (0467) (0.0355) (0.0561) 

602811 196-BH3-99-24-SS I 09-02-99 24 2.24 84 0 .. 292 j ND 14.1 4.75 ND 0.551 j ND I 
1 (0.485) (0.0369) (0.00178 J) (0.0583) 

Refer to footnotes at end of table. 
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Table 1.2-17 (Concluded) 
SWMU 196 Confirmatory Soil Sampling Summary 

RCRA Metals Analytical Results 
August-September 1999 

(Off-Site Laboratory) 
-------------- ------------~-----··------- --~----~------------~-~--

Sample Attributes Metals (EPA 601 0/7000a) (mg/kg) 
Record 1 Sample : Sample · · 

Numberb I ER Sample ID Date i De th ft c Lead 
602811196-BH3-99-28-SS 09-02-99 28 5.61 

I 
602811 196-BH3-99-40-SD 09-02-99 40 2.6 

602811 196-BH3-99-40-SS 09-02-991 40 2.34 119 

65 1.91 II 20.6 I 0.188J NO 6.19 4.96 I NO 0.384J NO 
(0.485) (0.0369) (0.00195 J) (0.0583) 

75 2.32 62.3 il 0.322 J NO 7.08 5.09 I NO 0.405 J ' NO 

602811 I196-BH3-99-65-SS 

~--c-__[_ __ _j__ __ ___;________ (0.49) (0.0373) (0.00181 J) l_fQ.05§_8l_ 
I 4.4 214 I 0.65! 0.9 I 15.9 11.8 I <0.1 <1 T <1 

.-----:---::------cc---:--~-~ '------ ----~ 

-=-:.~~:.:...=,::=:=.:,:::L,--: I NO I ~ 

I 
(0.00451) I ~~ 

6028121196-BH2-99-EB I; NO ; t· . NO J' 
L_____ ______ I 0.00451 _l _LQ,Q007~2 
Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
csample depth for vertical borehole BH2 is ft below ground surface. 
dDinwiddie September 1997, Southwest Area Supergroup. 
BH = Borehole. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J = Estimated value. 
J ( ) = Estimated value less than the reporting limit shown in 

parentheses. 
mg/kg = Milligram(s) per kilogram. 

Sample depth for angled borehole BH3 is linear ft along borehole. 

mg/L 
NO () 

NO (J) 

RCRA 
so 
ss 
SWMU 

= Milligram(s) per liter. 
=Not detected above the method detection limit, shown in 

parentheses. 
= Not detected, uncertainty in the detection limit shown in 

parentheses . 
= Resource Conservation and Recovery Act. 
= Soil sample duplicate. 
= Subsurface soil sample. 
= Solid Waste Management Unit. 



Table 1.2-18 
Metals Analytical Method Detection Limits 

EPA Methods 6010/7000a 
SWMU 196 Confirmatory Soil Sampling 

August-September, 1999 
(Off-Site Laboratory) 

Soil Sample MDL Aqueous EB Sample MDL 

e--___:_A"'n_cCI!Yt~ --------"(m-'-'=g/~:;;u__--+----~----(f!1.9LL-L ___ -----i 
Arsenic 0.417-0.45 _9:904-'='-5_.__1 ___ -----i 
Barium 0.0495-0.54 0.00051 _::_-_-::_:_____+------·· ----··· .,._..__. ___ _ 

Berylliulll__ 0.022-0.024 0.00026 
Cadmium 0.0349-0.038 0.00044 
Chromium 0.0697-0.076 0.00056 
Lead 0.144-0.157 0.00159 
Mercury 0.00168-0.00222 0.00004 
~e_n_ium 0.248-0.27 ____ ____..o_._..O._..Oc-::2_.__7_.__1 ____ 1 
Silver 0.055-0.06 0.00073 

aEPA November 1986. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method Detection Limit. 
mg/kg = Milligrams(s) per kilogram. 
mg/L = Milligrams(s) per liter. 
SWMU = Solid Waste Management Unit. 
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2.0 RESPONSES TO REQUEST FOR SUPPLEMENTAL INFORMATION 
DATED NOVEMBER 2000 

The overall objective of the work detailed in the second FIP for SWMU 196 (SNL/NM May 2003) 
was to define the vertical extent of contamination as requested by the NMED and to acquire 
analytical data to support an NFA decision. 

2.1 2003 Drilling Activities 

In June 2003, a dual-wall percussion hammer drill rig was employed to drill one vertical 
borehole as close as possible to the outside of the Cistern wall. Located approximately 20 feet 
west of the Cistern, and in accordance with agreements reached with the NMED (Langkopf 
March 2003), the borehole was to be advanced until two consecutive, field-screened sample 
results showed less than 100 parts per million ofTPH. Figure 2.1-1 provides the location of the 
borehole (BH4). Drilling activities were conducted from June 11 through June 13, 2003, and 
concluding with plugging and abandoning the borehole on June 14, 2003. Final depth of the 
borehole was 300 feet bgs. 

2.2 Confirmatory Soil Sample Collection and Analysis 

Confirmatory soil samples were collected as detailed in the FIP (SNL/NM May 2003). Collection 
of soil samples from the borehole began at 100 feet bgs and continued at 1 0-foot intervals to 
150 feet bgs, as agreed upon. At 150 feet bgs, soil samples were collected every 10 feet and 
were to be field-screened for TPH by an immunoassay method. However, difficulties with the 
field-screening equipment prevented determination of TPH levels in the field. Instead, soil 
samples were collected and sent to a local off-site laboratory (Pinnacle Laboratories) that 
provided fast turnaround on sample results so that the drilling activities would not be delayed. 
These samples were analyzed by U.S. Environmental Protection Agency (EPA) Method 418.1 
for TPH (EPA November 1986). Analytical results for the field-screening samples from Pinnacle 
are not used for site characterization in this RSI response. Soil samples were collected with a 
split-spoon sampler at the defined intervals. A split of all samples was also sent to Severn-Trent 
Laboratories (STL) following standard procedures. The samples are recorded on AR/COC 
Forms 606401 through 606407 and 606413 through 606415, as provided in Attachment C. 
Samples were submitted for analyses for VOCs (EPA Method 8260), SVOCs (EPA Method 
8270), and TPH (EPA Method 8015 modified) and were used for site characterization purposes. 
Metals were eliminated from further consideration as the earlier investigations determined that 
metal contamination was limited to the uppermost 6 inches of the bottom of the Cistern. 

The criteria used to determine borehole depth was based upon results of TPH analysis for the 
field-screening soil samples sent to Pinnacle Laboratories. The condition of two consecutive 
samples from the borehole with results of less than 100 mg/kg TPH by EPA Method 418.1 was 
used. This method is suitable for field-screening purposes only. The criteria for determining the 
vertical extent of contamination was based upon TPH analysis for the confirmatory soil samples 
sent to STL. The condition of two consecutive soil samples from the borehole with no detection 
of TPH by EPA Method 8015 modified was used. The TPH field-screening results indicated the 
presence of TPH at greater than 100 mg/kg in the soil sample collected from 260 feet bgs. The 
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results for the samples from 280 and 300 feet bgs were less than the field-screening criteria of 
100 mg/kg. Thus, the total depth of the borehole was 300 feet bgs. The analysis of the 
confirmatory soil samples for TPH by EPA Method 8015 is discussed in Section 2.3. 

Sixteen discrete soil samples and three soil sample duplicates were collected for laboratory 
analysis. Table 2.2-1 summarizes features for each sample, including sample identification, 
sample location rationale, and analytical suites. 

Three equipment blanks were prepared at the site during the sampling event and were 
submitted for analysis. Three trip blanks accompanied the soil samples from the field and were 
submitted for VOC analysis. 

2.3 Confirmatory Soil Sampling Analytical Results 

Tables 2.3-1 through 2.3-4 provide the analytical results and method detection limits for the 
confirmatory soil sampling conducted at SWMU 196. Results of the quality assurance 
(QA)/quality control (QC) samples are also provided in Tables 2.3-1 through 2.3-4 and are 
discussed in Section 2.5. 

VOCs 

Table 2.3-1 provides the results for the VOC analyses for the soil samples, the soil duplicates, 
equipment blanks, and trip blanks. Ten VOCs were detected in the soil samples, and one VOC 
was detected in a trip blank. Most values are J qualified. Table 2.3-2 provides the VOC method 
detection limit values. 

SVOCs 

Table 2.3-3 provides the results of the SVOC analyses for the soil samples, soil duplicates, and 
equipment blanks. No SVOC samples were collected from the 220-foot interval due to 
insufficient sample volume recovery. SVOCs in the soil samples included one detection each of 
chrysene at 86 J j.Jg/kg, diethylphthalate at 390 j.Jg/kg, fluoranthene at 330 j.Jg/kg, phenanthrene 
at 140 J j.Jg/kg, pyrene at 220 J j.Jg/kg, and multiple detections of bis(2 ethylhexyl) phthalate, 
most with a J qualification. The SVOC method detection limit values are presented in 
Table 2.3-4. 

TPH 

No TPH samples were collected from the 120-, 130-, 150-, and 220-foot intervals due to 
insufficient sample volume recovery. No TPH detections were reported in any of the 
confirmatory soil samples, soil duplicates, and equipment blanks. The TPH method detection 
limit value is 1.89 mg/kg (Table 2.3-5). 
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Table 2.2-1 
SWMU 196 Borehole BH4 Confirmatory Soil Sample Summary and Analytical Suites 

June 2003 

--·· --. ---··- ---

1 I TPH ! 

, 1 VOCs SVOCs (EPA Method 'I 

I Record , Date (EPA Method (EPA Method 8015 
~ Numbera ER Sample ID ~-- Sample Location Rationale Sampled I 8260b) 8270b) Modifiedb) i 
1 606401 TA3/5-196-C01-100-SS !Subsurface sample from 100ft bgs 06-11-03 1 1 1 1 

'I TA3/5-196-C02-110-SS Subsurface sample from 110ft bgs 1 1 1 I 
_ --~- T A3/5-196-C02-11 0-SD !_Subsurface sample duplicate from 110 ft bgs 1 1 ______ 1 -----~ 
606402 TA3/5-196-C03-120-sslsubsurfacesamplefrom 120ftbgs ___ 06-11-03 I 1 1 ____ tiFL_ -~ 

T A3/5-196-C04-130-SS Subsurface sample from 130 ft bgs 1 1 NR 1 

f---=-~:-::-::--+=:--:---:c=----:--:c--,--
606403 ~TA3/5-196-C05-140-SS Subsurface sam_Qie from 140ft bgs 06-11-03 r- 1 1 1 

f----- TA3/5-196-C06-150-SS Subsurface sample from 150ft bgs 1 1 NR 
1606404 1 T A3/5-196-C07 -160-SS Subsu rtace sample from 160 ft bgs 06-11-03 1 1 1 

iT A3/5-196-C07 -160-SD Subsurface sample duplicate from 160 ft bgs 1 1 1 
405 TA3/5-196-C09-180-SS Subsurface sample from 180ft bgs 06-12-03 1 1 1 , 

I TA3/5-196-C10-190-SS Subsurface sample from 190ft bgs 1 1 , 1 
606406 jTA3/5-196-C11-200-SS Subsurface sample from 200ft bgs 06-12-03 1 1 1 1 ! 

ITA3/5-196-C11-200-SD Subsurface sample duplicate from 200ft bgs 1 1 I 1 ' 
iTA3/5-196-C12-210-SS Subsurface sample from 210ft bgs 1 1 1 

1

606407 iTA3/5-196-C13-220-SS Subsurface sample from 220ft bgs 06-12-03 1 NR I NR 
T A3/5-196-C 14-230-SS Subsurface sample from 230 ft bgs 1 1 I 1 I 

~6413- TA3/5-196-C17-260-SS Subsurface sample from 260ft bgs 06-13-03 1 1 1 [ 
_Q§_i14 TA3/5-196-C19-280-SS Subsurface sample from 280ft bgs 06-13-03 1 1 1 
606415 TA3/5-196-C21-300-SS Subsurface sample from 300ft bgs 06-13-03 1 1 1 

Quality Assurance/Quality Control Samples (aqueous matrix) 
606404 TA3/5-190-0X-TBC NA 06-11-03 1 NA I NA 

T A3/5-190-0X-EBc NA 1 1 NA 
606407 T A3/5-190-0X-TBc - ---- NA 06-12-03 1 NA i NA 

I I______ TA3/5-190-0X-EBC NA 1 1 I NA 

Refer to footnotes at end of table. 
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Table 2.2-1 (Concluded) 
SWMU 196 Borehole BH4 Confirmatory Soil Sample Summary and Analytical Suites 

June 2003 

1--- --···r·-. ---·---=~-=------

I I 

I Record I 

Number8 1 

ER Sample ID 
I 606415 TA3/5-190-0X-TBc 

TA3/5-190-0X-EBc I 

8Analysis request/chain-of-custody record. 
bEPA November 1986. 

Sample Location Rationale 
NA 
NA 

I 

VOCs 
Date (EPA Method 

Sampled 8260b) 
06-13-03 1 1 

i 1 I 

cNomenclature used for TB and EB samples was erroneous. 190 and OX do not represent correct identifications. 
bgs = Below ground surface. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
NR = No recovery; sample volume not sufficient for analysis. 
SD = Soil sample duplicate. 
SS = Subsurface soil sample. 
SVOC = Semivolatile organic compound. 
SWMU = Solid waste management unit. 
TA =Technical area. 
TB = Trip blank. 
TPH =Total petroleum hydrocarbon(s). 
VOC =Volatile organic compound. 

. ------ ----- -------

SVOCs 
(EPA Method 

8270b) 
NA 
1 

TPH 
(EPA Method 

8015 
Modified b) 

NA 

! NA 
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Table 2.3-1 
SWMU 196 Confirmatory Soil Sampling Summary, VOC Analytical Detections 

June 2003 
(Off-Site Laboratory) 

~~ - Sample Attributes VOCs (EPA Method 8260a) (ttg/kg) -
~-- --~ Sample --- I ! ! I 

i Record I Depth (ft 1,1, 1- ' 1,1- 1,2- 1,2- I 2- i Chiaro- Methylene Tetrachloro- Trichloro-
!Numbert ER Sample ID bgs) Trichloroethane! Dichloroethene Dichloroethane Dichloropropane Butanone! methane chloride ethene Toluene ethene 
1606401 TA3/5-196- 100 0.44J(5 ND(0.68) ND(0.14) ND(0.1) jND(1.11) ND(0.23) I ND(5) ND(0.2) 0.67J(5 ND(0.06) 
I C01-100-SS ' ' 
1606401 TA3/5-196- 110 ND(0.11 J) ! ND(0.68) l ND(0.14) ND(0.1) iND(1.11) ND(0.23) ND(5J) 

1 

ND(0.2) ND(0.59 ND(0.06J) 
I C02-110-SS ' I ' J) 
606401 TA 3/5-196- 110 0.43 J (5 ND (0.68)_

1

_ ND (0. 14) ND (0 1) j 6 J ND (0.23) j ND (5) ND (0.2) ND ND (0.06) 
C02-110-SD I I I (0.59) 

606402 TA3/5-196- 120 7.2 0.84J(5)j ND(0.14) ND(01) ! 10JI ND(0.23)! ND(11) ND(0.2) 0.66J(5 --0.77-J(S) 
C03-120-SS 1 i ' 

l-c6ccc0-=-64-c=0-=-2+--=T-=-=A=-o-3/~5-196- 130 ND(0.11) ND(0.68) I ND(0.14) ND(01) 15J(20~ND(0.23)j 131 ND(0.2) NO ND(0.06) 
C04-130-SS 1 'I 1 I (0.59) 

606403 TA 3/5-196- 140 -------;\lb (0. 11) I ND (0.68) I ND (0. 1.4) ND (0. 1) I 14 J (20~ ND (0.23) I 131 ND (0.2) ND ND (0.06) 
C05-140-SS I ' I I (0.59) 

606403 TA3/5-196- 150 ND(011) 
1 

ND(0.68) ND(0.14)-r ND(0.1) 2~ ND(0.23) 11i ND(0.2) 1.2J(5) ND(0.06) 
C06-150-SS 1 : ~ 

606404 TA3/5-196- 160 ____ Nb(0.11) I ND(0.68) ND(0.14)---,I ND(0.1) 8Jj ND(0.23) ND(5) +---1
1 N-0(0.2) ND ND(0.06) I' 

C07-160-SS I 1 (0.59) 
606404 TA 3/5-196:-- 160 0.5 J (5) ND (0.68) ND (0. 14) I ND (0 1) 7.2 Jl ND (0.23) ND (5) ND (0.2) 2.2 J (5) ND (0.06) II 

C07 -160-SD ·,----+---~~~cc+'-~,~~-+.-c~~-+--c-=--=--c=-l----:~~+--~~-=---+-----c-=---+---;-;~~--1 
606405 TA3/5-196- 180 ND(0.11) ND(0.68) 0.32J(5 ND(0.1) ND(1.11)i ND(0.23) 3.5J(5) ND(0.2) ND ND(5) 1 

C09-180-SS ' (0.59) 
'606405 TA3/5-196- 190 ND(0.11) ND(0.68) ND(0.14) ND(0.1) ND(1.11) 0.27J(10 ND(2.64) ND(0.2) ND ND(0.06) I 

C10-190-SS (0.59) i 
606406 TA3/5-196- 200 ND(0.11) ND(0.68) ND(0.14) ND(0.1) ND(1.11) ND(0.23) ND(5) ND(0.2) ND ND(5) I 

C11-200-SS I (0.59) . 
606406 TA3/5-196- 200 ND(0.11) 'I ND(0.68) 0.24J(5) ND(01) ND(1.11)j ND(0.23) ND(5) ND(0.2) ND ND(5) ! 

C11-200-SD I (0.59) 

l6.06406 TA3/5-196- 210 ND(0.11) I ND(0.68) ND(0.14) ND(0.1) ND(1.11) ND(0.23) ND(5) 0.66J(5 ND ND(5) i 
C12-210-SS I (0.59) i 

j606414 TA3/5-196- 280 I ND(0.11) I ND(0.68) ND(0.14) ND(0.1) ND(1.11) ND(0.23) ND(5) ND(0.2) ND ND(0.06) I 
I C19-280-SS I I i (0.59) : 
:606415!1 TA3/5-196- 300 i ND(0.11) ! ND(0.68) ND(0.14) ' ND(0.1) ND(1.11) ND(0.23) ND(5) ND(0.2) ND II ND(0.06) i' 

; . C21-300-SS I _j_____ I . I (0.59) 

Refer to footnotes at end of table. 
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Table 2.3-1 (Concluded) 
SWMU 196 Confirmatory Soil Sampling Summary, VOC Analytical Detections 

June 2003 
(Off-Site Laboratory) 

~ sampleAuribu!es---~- -T -------~ --r=------ -- _ vocs (EPA Method 82608 ) (flg/kg) 

Record 1 Depth (ft 1 1,1,1- 1,1- 1,2- 1.2- , 2- Chloro- Methylene i Tetrachloro-1 Sample J I 'I I 
1 

r~umb~_tl~ Sail]_~_!!:?___~ : Trichloroethane I Dichloroethene _ _Qichloroethane ' Dichloropropane I Butanone methane chloride I ethene 
Quality Assurance/Quality Control SamQies (ttg/Lj 
16064041 TA3/5-196- NA ND(0.11y---,~ND(068) ND(0.14) ND(0.1) NO N0(0.23) ND(5.5) ND(0.2) 
. OX-EB (1.11) 
i 606415 I TA 3/5-196- NA- --ND(0.11) 
• I 
I , 
l.....---.--------·--

OX-EB 
1606404 , TA 3/5-196- NA NO (0.11) 

i OX-TB : 
606415! TA 3/5-196- NA I NO (0.11) 
1~ ___ l~OX::_l!l_ __ _ _ __ ___L 

Note: Values in bold represent detected VOCs. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 

NO (0.68) 

NO (0.68) 

NO (0.68) 

ox 
bgs 
EB 
EPA 
ER 
ft 

= Placeholder for depth designation in sample identification. 
= Below ground surface. 

10 

= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

NO (0.14) NO (0.1) NO NO (0.23) NO (2.64) I 
(1.11) I I 

NO (0.14) NO (0.1) I NO ' NO (0.23) NO (6.1) 
(1.11) : 

NO (0.14) 4.3 J (5 NO NO (0.23) NO (2.64) 

----· 
(1.11) 

J () 
J 

= The reported value is greater than or equal to the method detection limit but is less than the reporting limit, shown in parentheses. 
= Estimated concentration. 

flg/kg 
flg/L 
NA 
NO (J) 
NO() 
so 
ss 
SWMU 
TA 
TB 
voc 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected, uncertainty in the detection limit shown in parentheses. 
= Not detected above the method detection limit, shown in parentheses. 
= Soil sample duplicate. 
= Subsurface soil sample. 
= Solid Waste Management Unit. 
=Technical Area. 
=Trip blank. 
=Volatile organic compound. 

NO (0.2) 

NO (0.2) 

NO (0.2) 

Trichloro-
Toluene ethene 

NO NO (0.06) 
(0.59) 

NO NO (0.06) 
(0.59) 

NO NO (0.06) : 
(0.59) I 

NO NO (0.06) 
. (0.59) 



Table 2.3-2 
Summary of VOC Analytical Detection Limits 

June 2003 
(Off-Site Laboratory) 

··· -~oii-Sample MDLs · Aqueous Sample MDLs . _ +-------·- (~tg/kg) _________ {~tg/L) ·----1 
Acetone 1 1.3 1.3 

Analyte 

-··· ---- r- ·····------~· _ ___:..:..=...._. __ ····-

~~~~~~~chloromethane I ~:6i ~:6i 
Bromoform --=-o.-=6-=c2___ 0.62 
Bromomethane 0.89 0.89 

=-----···--

1 2-Butanone 1.11 ,..1.-=1=1-----··-
Carbon disulfide 0.27 0.27 
Carbon tetrachloride 0.14·------=-~--=--=--=--- 0.14 
Chlorobenzene 0.12 0.12 
Chloroethane 0.56 0.56 
Chloroform 0-.1:-=2---- 0.12 
Chloromethane 0.23 0.23 . .::..:.=-=.. ___ _ 

Dibromochloromethane 0.59 0.59 
...c._~--- .. --·----- --·-----1 

. 1, 1-Dichloro~tt:!~ne ________ -+--------·- -=0
0
_ .. -=2
1
.
4
.-:-1 ___ . 0.21 

1 ,2-Dichloroethane 0.14 
1, 1-Dichloroethene ·o:c-=.6c8-=---=.-:-.-=.-=---··-·-----~§.~ ... ------·-
1 ,2-Dichloroethene .... 0.61 0.6~1-·----. 
L?-Dichloropropane 0.1 0.1 ·-----·-
cis-1 ,3-Dichloropropene 0.15 0.15 
trans-1 ,3-Dichloropropene 0.53 0.53 
Eth !benzene 0.38 0.38 --·-----------1------ --
2-Hexanone __ 1.26 1.26 

I .Methylene chlorid(i.~ .m 2.64 ____ 2-=-.6-=4 ____ .... ·-·~ 
1 4-Methyl-.?~pentanone ·+-------- 0.9 0.9 

St rene 0.2 0.2=---------· 
1,1 ,2,2-Tetract:JJoroethane ____ 0.73 0.73 
Tetrachloroethene 0.2 0.2 -----=--==--· ··-··---
I_ol_ue_n_e ___ .. _ ·-----=0.:.:.5::..::9=--. 0.59 
1,1, 1-Trichloroethane +, 0 11 0 11 
1 ,1,.?-Trichloroethane ··---- o:n o:7-=7 _______ _ 
Trichloroeth.e:=cn.:.:e=-------······ 0.06 0.06 
Vin I chloride ------=0~·.:6:..:4._ ·-··----:co-=.6-=c4 ____ .... __ _ 

Xylene 0.82 0.82 _______ ___j 

MDL = Method detection limit 
11g/kg = Microgram(s) per kilogram. 
11g/L = Microgram(s) per liter. 
VOC =Volatile organic compound. 

AU1 0-04/WP/SNL04:R5582.doc 2-10 840857.02.11 10/26/04 8:18AM 



)> 

s 
0 
6 

~ 
:!' 
(J) 
z 
r-
~ 
;o 
"' "' 00 
N 
a. 
0 

" 

N 
I ...... 

...... 

~ 
0 
00 

"' ...., 
0 
!" 
~ 

e 
N 
~ 
~ 

"" 00 
)> 
;;:: 

Table 2.3-3 
SWMU 196 Confirmatory Soil Sampling Summary, SVOC Analytical Detections 

June 2003 
(Off-Site Laboratory) 

~=--=~~-----S~~p~Attributes 1--n- -- _ SVOCs (EPA Method 8270a) (~g/kgl - -~-~~-~--
I I 

Record Depth (ft i bis(2-Ethylhexyl) . 
Js,mple ! 

Numberb ER Sample 10 _ __Qgs) 1 Chrysene I Diethy_!phthalate phthalate Fluoranthene I Phenanthrene Pyrene 
606401 TA 3/5-196-C01-100-SS i 100 86 J (330 NO (40.86) 430 330 140 J (330) 220 Jl330 

' 606401 ITA 3/5-196-C02-110-SD I 100 NO (14.35) NO (40.86) 130 J (330) NO (22.99) NO (16.21) NO (22.22) I 

: 606401 ITA 3/5-196-C02-110-SS I 110 NO (14.35) NO (40.86) 140 J (330)1 NO (22.99) NO (16.21) 
I 

NO (22.22) 
1606402 i T A 3/5-196-C03-120-SS 120 I NO (14.352_~ NO (40.86) 270 J (330 NO (22.99) NO (16.21) NO (22.22) 
r-606402-+ TA 3/5~196-C04-130-SS 130 

1. 

NO (14.35) NO (40.86) I 110 J (330) NO (22.99) NO (16.21) NO (22.22) 
T A 3/5-196-C05-140-SS NO (14.35) NO (40.86) 

I 
75 J (330) NO (22.99) NO (16.21) NO (22.22)_ 606403 140 i I ! 

I 

I 

606403 T A 3/5-196-C06-150-SS 150 ND_(14.35) NO (40.86) 180 J (330 NO (22.99) I NO (16.21) NO (22.22) J 
-606404 TA 3/5-196-C0?-160-SD 160 

606404 T A 3/5-196-CO? -160-SS , 160 -
i 606405 I T A 3/5-196-C09-180-SS [ 180 
! 606405 ! T A 3/5-196-C 1 0-190-SS 190 
i 606406 TA 3/5-196-C 11-200-SD 200 

I 

i 
606406 T A 3/5-196-C 11-200-SS 200 
6064Q§_ __I_A 3/5-196-C 12-21 0-SS 210 
606414 T A 3/5-196-C 19-280-SS 280 
606415 T A 3/5-196-C21-300-S§_,_ 300 

1"'\,, ..... 1:+ •• A ....................... -.J/""\ ....... 1:+ •• 1"" .................. 1 c ................ l ......... 1 ...... 11 \ 

Note: Values in bold represent detected SVOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

NO (14.35) 
NO (14.35) 
NO (14.35) 
NO (14.35) I 

I 

NO (14.35) I 
NO (14.35)_ 
NO (14.35)_ 
NO _{14.35) 
NO (14.35) 

OX = Placeholder for depth designation in sample identification. 
bgs = Below ground surface. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J ( ) = The reported value is greater than or equal to the method 

detection limit but is less than the reporting limit, shown in 
parentheses. 

11g/kg = Microgram(s) per kilogram. 

NO (40.86) 
NO (40.86) 
NO (40.86) 
NO (40.86) 

NO (40.86) 
NO (40.86) 
NO (40.86) 
NO (40.86) 

I 

390 

68 J (330 NO (22.99) 
110J(330) NO (22.99) 

ND(34.13) I NO (22.99) 
ND(34.13) NO (22.99) 

69 J (330) NO (22.99) 
69 J (330) NO (22.99) 

NO (34.13) NO (22.99) 
120 J (330 NO (22.99) 

ND(34.13) NO (22.99) 

= Microgram(s) per liter. 
= Not applicable. 

I NO (16.21) NO (22.22) 
NO (16.21) I NO (22.22) 
NO (16.21) NO (22.22) 
NO (16.21) NO (22.22_2. 
NO (16.21) NO (22.22) 

I NO (16.21) NO (22.22) 
i NO (16.21) NO (22.22) 

NO (16.21) NO (22.22) -
NO (16.21) i NO (22.22) 

11g/L 
NA 
NO() = Not detected above the method detection limit, shown in 

parentheses. 
NO (J) 

ss 
so 
svoc 
SWMU 
TA 

= Not detected; uncertainty in the detection limit shown in 
parentheses. 

= Subsurface soil sample. 
= Soil sample duplicate. 
= Semi volatile organic compound. 
= Solid Waste Management Unit. 
= Technical Area. 

! 

i 

I 
I 

I 

I 
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Table 2.3-4 
Summary of SVOC Analytical Detection Limits 

June 2003 
(Off-Site Laboratory) 

--- ·- ~- ---

! 
Soil Sample MDL 

Analyte (f.-!Q/kg) 
Acenaphthene 14.9 
Acenaphthylene 16.42 
Anthracene 17.84 
Benzo( a )anthracene 22.9 
Benzo(a)pyrene 19.38 
Benzo(b )fluoranthene 38.49 
Benzo(g,h,i)perylene 101.15 
Benzo(klfluoranthene 19.31 
4-Bromophenyl phenyl ether 22.4 
Butylbenzyl phthalate 25.99 
Carbazole 20.2 
4-Chloro-3-methylphenol 26.57 
4-Chlorobenzenamine 30.52 
Chlorobenzilate 8.22 
bis(2-Chloroethoxy)methane 20.53 
bis(2-Chloroethyl)ether 13.33 
bis-Chloroisopropyl ether 15.25 
2-Chloronaphthalene 15.55 
2-Chlorophenol 13.72 
4-Chlorophenyl phenyl ether 18.12 
Chrysene 14.35 
m-,p-Cresol 39.24 
a-Cresol 19.42 
Dibenz[a,h]anthracene 80.96 
Dibenzofuran 22.31 
1 ,2-Dichlorobenzene 12.06 
1 ,3-Dichlorobenzene 11.57 
1 A-Dichlorobenzene 13.69 
3,3'-Dichlorobenzidine 22.95 
2,4-Dichlorophenol 25.52 
Diethylphthalate 40.86 
2,4-Dimethylphenol 28.26 
Dimethyl phthalate 19.67 
Di-n-butyl phthalate 27.85 
Dinitro-o-cresol 61.95 
2,4-Dinitrophenol 64.08 
2,4-Dinitrotoluene 17.76 
2,6-Dinitrotoluene 20.12 
Di-n-octyl phthalate 141.71 
bis(2-Ethylhexyl) phthalate 34.13 
Fluoranthene 22.99 
Fluorene 18.89 
Hexachlorobenzene 17.76 
Hexachlorobutadiene 12.27 
Hexachlorocyclopentadiene 71.23 

Refer to footnotes at end of table. 
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Aqueous Sample MDL 
(f.-lg/L) 
0.35 
0.34 
0.39 
0.47 
1.1 

0.83 
1.21 
1.47 
0.42 
0.55 
0.42 
0.37 
1.09 
0.3 

0.37 
0.43 
0.27 
0.28 
0.25 
0.44 
0.6 

0.31 
0.24 
1.35 
0.36 
0.28 
0.29 
0.41 
1.33 
0.27 
0.24 
5.31 
0.68 
0.47 
0.53 
1.74 
0.62 
0.68 
5.12 
2.67 
0.44 
0.38 
0.47 
0.41 
2.4 

840857.02.11 10/26/04 8:18AM 



Table 2.3-4 (Concluded) 
Summary of SVOC Analytical Detection Limits 

June 2003 
(Off-Site Laboratory) 

Soil Sample MDL 
Analyte (jl~/k~) 

Hexachloroethane 16.1 
lndeno( 1 ,2,3-cd)pyrene 17.05 
lsophorone 18.34 
2-Methylnaphthalene 14.85 
Naphthalene 14.74 
2-Nitroaniline 37.67 
3-Nitroaniline 25.76 
4-Nitroaniline 21.83 
Nitrobenzene 17.98 
2-Nitrophenol 19.47 
4-Nitrophenol 42.19 
n-Nitrosodiphenylamine 20.77 
n-Nitrosodipropylamine 19.68 
Pentachlorophenol 116.53 
Phenanthrene 16.21 
Phenol 87.16 
Pyrene 22.22 
1 ,2,4-Trichlorobenzene 17.29 
2,4,5-Trichlorophenol 30.27 
2,4,6-Trichlorophenol 31.3 

= Method detection limit. MDL 
jlg/kg 
11g/L 
svoc 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Semivolatile organic compound. 

Table 2.3-5 
TPH Analytical Detection Limit 

June 2003 
(Off-Site Laboratory) 

r Aqueous Sample MDL 
(!l~/L) 
0.24 
1.24 
0.23 
0.37 
0.3 
0.65 
0.56 
1.01 
0.34 
0.64 
0.81 
0.45 
0.89 
0.58 
0.4 

0.26 
0.46 
0.42 
0.64 
0.44 

f TPH ___ --A--n--a--lyt ___ e~---_-_-_-_-_-t Method {~;~;on Limo~~ . 
mg/kg = Milligram(s) per kilogram. 
TPH =Total petroleum hydrocarbon(s). 
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2.4 Quality Assurance/Quality Control Results 

This section describes the data quality assessment results for the soil sample analyses at 
SWMU 196. The analytical results tables include the results for the QNQC samples prepared 
for the confirmatory sampling event at SWMU 196. 

One trip blank had a detection of the VOC 1 ,2-dichloropropane at 4.3 J J.lg/kg. No VOCs, 
SVOCs, or TPH were detected in the equipment blanks. 

To assess the variability with the sampled matrix, three field duplicate samples were collected 
and analyzed. Relative percent differences (RPDs) can be calculated from the analyses of the 
sample and the duplicate. RPDs are not calculated for results because all the results were 
either nondetected or J qualified. 

2.5 Data Validation 

The 1994 and 1995 soil sample results were verified/validated by SNL!NM according to 
"Procedure for Validation of Chemical Measurement Data" Environmental Programs Department 
7720, Procedure QA-11-01, Rev. 0, (SNL!NM October 1991) and "Verification and Validation of 
Chemical and Radiochemical Data" Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL!NM July 1994). The AEN data set from 1996 as well as all the 1999 and 2003 data were 
validated according to "Data Validation Procedure for Chemical and Radiochemical Data," 
SNL!NM ER Project Administrative Operating Procedure (AOP) 00-03 (SNL!NM December 
1999). Reviews confirmed that the data from the analytical laboratories are defensible and 
therefore acceptable for use in the NFA proposal, fulfilling the data quality objective 
requirements. Rejected data has been discussed, but not used for SWMU 196 site 
characterization purposes. Attachment D contains the data validation reports. 

As noted in Sections 1.2.2 and 2.3, data for many samples have been J qualified (an estimated 
value). In addition, B qualified data, associated with blank contamination, have also been 
reported. VOC and SVOC data from 1999 were rejected in the data validation process due to 
matrix interference. Other than the rejected data, all data are usable, defensible, and 
appropriate for site characterization. 
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3.0 SITE CONCEPTUAL MODEL 

The site conceptual model for SWMU 196 is based upon the COCs identified from operational 
history information and process knowledge. This section summarizes the nature and extent of 
contamination and the environmental fate of the COCs. 

3.1 Nature and Extent of Contamination 

The COCs for SWMU 196 include VOCs, SVOCs, metals, and radionuclides. Because the 
insulating oil was composed of petroleum hydrocarbons, VOCs and SVOCs were considered to 
be indicative of the presence of insulating oil. The insulating oil was not manufactured with 
metal, radionuclide, or PCB additives. Analyses for radionuclides and PCBs were performed as 
a measure of conservatism. The presence of elevated metals in the near subsurface soil of the 
Cistern may be attributable to corrosion of the PROTO piping system. Sections 1.0 and 2.0 of 
this RSI response summarize the SWMU 196 analytical results. The analytes selected and 
methods used are appropriate for characterizing the COCs and potential degradation products, 
if any, at SWMU 196. 

Combining the results of the three investigations (1994 to 1996, 1999, and 2003), soil samples 
were collected from the surface to 13 feet bgs inside the Cistern to a maximum depth of 
300 feet bgs near the Cistern in order to determine the nature and extent of contamination. 
Combined, these soil samples are considered to be representative of the native soil beneath 
and near the Cistern and are sufficient to determine the vertical extent of COCs. 

Very low levels of VOCs and SVOCs were detected from 100 to 300 feet bgs during the 2003 
investigation. No TPH was detected in any confirmatory soil samples. The vertical extent of 
contamination has therefore, been defined by these analyses. The NMED requirement for two 
consecutive nondetect TPH samples from the bottom of the borehole was achieved with the 
samples collected from 280 and 300 feet bgs. No VOCs or TPH were detected in the last 
two confirmatory soil samples from the borehole. 

SWMU 196 is an inactive site and all primary sources of contamination have been eliminated. 
As a result, only secondary sources of COCs potentially remain in the soil in the form of 
adsorbed COCs. The COC migration in the soil is therefore predominantly dependent upon 
precipitation and occasional surface-water flow. The borehole data collected are adequate for 
characterizing the migration of COCs in the subsurface. Data available from TA-V monitoring 
wells (SNL/NM April 2004) are adequate for characterizing SWMU 196. 

3.2 Environmental Fate and Transport 

The primary releases of ~OCs at SWMU 196 were to the soil in the bottom of the 25-foot
diameter, 20-foot-deep Cistern resulting from disposal activities associated with Building 6597. 
Wind, water, and biota are natural mechanisms of COC transport from the primary release 
point; however, because the area of the release point (the bottom of the Cistern) is small, none 
of these are considered to be of potential significance. Infiltration of precipitation is also 
considered to be low at SWMU 196, as virtually all of the moisture that enters the Cistern most 
likely evaporates. Because groundwater at this site is approximately 500 feet bgs (SNL/NM 
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April 2004), the potential for COGs to reach groundwater through the unsaturated zone above 
the water table is extremely low. A depth of greater than 200 feet separates the area of the last 
detections of VOCs or SVOCs from the groundwater. 

COGs at SMWU 196 are limited to organic constituents. The organic COGs (VOCs and 
SVOCs) at SWMU 196 may be degraded through photolysis, hydrolysis, and biotransformation. 
Photolysis requires light and therefore takes place in the air, at the ground surface, or in surface 
water. Hydrolysis includes chemical transformations in water and may occur in the soil solution. 
Biotransformation may occur; however, the arid environment may limit biological activity. 

Wind, water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil in unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COGs is 
low. 

In summary, the design and execution of the confirmatory soil sampling for SWMU 196 was 
appropriate and adequate to determine the nature and extent of residual COGs in the 
subsurface soil at SWMU 196. 
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4.0 SITE ASSESSMENTS 

The site assessments for SWMU 196 include a risk assessment analysis for human health and 
ecological risks as well as a surface-water assessment. This section provides a summary of the 
site assessment results. 

4.1 Human Health and Ecological Risk Assessments 

SWMU 196 has been recommended for an industrial land-use scenario (DOE et al. September 
1995). Because soil at the site contains identified organic, inorganic, and radiological COCs 
either at levels above background or that have nonquantified background levels, it was 
necessary to perform a human health and ecological risk assessment for the site. Complete 
details of the human health and ecological risk assessments and uncertainties are provided in 
Attachment E. 

The human health and ecological risk assessments concluded that SWMU 196 does not have 
the potential to adversely affect either human health or ecological receptors considering an 
industrial land-use scenario. Analytical data and modeling assumptions indicate that human 
health and ecological risks associated with SWMU 196 are acceptable for an industrial land-use 
scenario. 

All acceptable data collected from SWMU 196 were used in the human health and ecological 
risk assessments. This included data from 1994 through 1996 for surface and subsurface soil 
samples (greater than 5 feet bgs) as well as data from 1999 and 2003 for subsurface soil 
samples. 

4.1.1 Human Health Risk Assessment 

The human health risk assessment process provides a quantitative evaluation of the potential 
adverse health effects from constituents in the soil at the site by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land-use scenarios. Calculations 
for the nonradiological COCs show that for the industrial land-use scenario the HI (0.3) is 
significantly lower than the accepted numerical guidance from the EPA (1989). The estimated 
excess cancer risk is 3E-6. Thus, excess cancer risk is also below the acceptable risk value 
provided by the NMED for an industrial land-use scenario (Bearzi January 2001). The 
incremental HI is 0.02 and the incremental excess cancer risk is 2.99E-6 for the industrial land
use scenario. The incremental risk calculations indicate insignificant risk to human health for 
the industrial land-use scenario. 

Using conservative assumptions and a reasonable maximum exposure approach to risk 
assessment, calculations for the nonradiological COCs show that for the residential land-use 
scenario the HI (0.27} is also below the accepted numerical guidance from the EPA. The 
estimated excess cancer risk is 6E-6. Thus, excess cancer risk is below the acceptable risk 
value provided by the NMED for a residential land-use scenario (Bearzi January 2001 ). The 
incremental HI is 0.19 and the incremental excess cancer risk is 6.48E-6 for the residential land
use scenario. The incremental risk calculations indicate insignificant risk to human health for 
the residential land-use scenario. 
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The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from the radiological COCs are much lower than EPA guidance values. The estimated TEDE is 
1.2E-1 millirem (mrem)/year (yr) for the industrial land-use scenario, which is much lower than 
the EPA's numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding incremental 
estimated cancer risk value is 1.0E-6 for the industrial land-use scenario. Furthermore, the 
incremental TEDE for the residential land-use scenario that results from a complete loss of 
institutional control is 4.3E-1 mrem/yr with an associated risk of 3.3E-6. The guideline for this 
scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, SWMU 196 is eligible for 
unrestricted radiological release. 

The summation of the non radiological and radiological carcinogenic risks is tabulated in 
Table 4.1-1. 

Table 4.1-1 
Summation of Incremental Nonradiological and Radiological Risks from 

SWMU 196, Building 6597 Cistern Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.99E-6 1.0E-6 4.0E-6 
Residential 6.48E-6 3.3E-6 9.8E-6 

SWMU = Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.1.2 Ecological Risk Assessment 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Attachment E). 
This methodology also required developing a site conceptual model and a food web model, as 
well as selecting ecological receptors, as presented in "Predictive Ecological Risk Assessment 
Methodology, Environmental Restoration Program, Sandia National Laboratories, New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. 

Ecological risks associated with SWMU 196 were estimated through a risk assessment that 
incorporates site-specific information when available. Initial predictions of potential risk to plants 
from exposure to several metals were based upon maximum concentrations measured in soil 
samples, highly conservative plant toxicity benchmarks, and assumptions of high bioavailability. 
Actual risk to this receptor is expected to be low based upon more realistic exposure 
assumptions. Based upon this analysis, the potential for ecological risks associated with 
SWMU 196 is expected to be low. 
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4.2 Surface-Water Assessment 

A surface-water assessment was conducted at SWMU 196 in August 2000. The surface-water 
assessment guidance was developed jointly by Los Alamos National Laboratory and the NMED 
Surface Water Quality Bureau. The assessment evaluated the potential for erosion from the 
site. SWMU 196 received a score of 17, indicating low erosion potential. The surface-water 
assessment report is included as Attachment F. 
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5.0 NO FURTHER ACTION PROPOSAL 

Field investigation data and the human health and ecological risk assessment analyses support 
the recommendation of NFA proposal for SWMU 196. The rationale includes the following 

• The soil has been sampled for all potential COGs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COGs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Based upon this evidence, SWMU 196 is proposed for an NFA decision according to Criterion 5, 
which states, "the SWMU/AOC has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 
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ATTACHMENT A 
SWMU 196 

Analysis Request/Chain of Custody Forms, 1994-1996 



·~ .. andia 
National 
laboratories 

SF 200 1-COC (12-93) 

ANALYSIS RI:QUEST AND 
CHAIN OF CUSTODY RECORD 

Department No.: :; ~ ,_ 
--~~~-----------

ProjecVT ask Manager. -. • . ~ //., '. /) d , / ,. _. ".· r ,, .. , . 

Date Samples Shipped: 
~~-~~~-~.-.~,~-~.~~--.~--~~-~ .. ~""' 

Carrier/Waybill No.: · ' ;; •' · ·<· ·"'':-'. · 

Project Name: . ~~ -· /,·' • ,. .) I /-'1 t Lab Destination: · ,!) .. ,;;'?;':f/-/;n;l(· ·' • ·'·· 
Sample Team Members 7. 0 .::· ,·'" .?-..-." .. 

I AR/COC- 0'1350 - ., 
PAGE _/_OF I 

Bill to: Sandia National Laboratories 

Supplier Services Department 

P.O. Box 5800 MS 0154 

Albuquerque, NM 87185-0154 

..-"t..:· l 5<... .. •'- /· .... -~·7· i;o'!tLJ Contract No.: { 7 · · 7 /, 

Case N~.: ;:;',:, / 1. 3 ~; D 

SCL or Logbook Ref. No.: , ·· '.· 1 .c < J <=I SMO Reference No.:~i\(;,i-)')'l;.~f.{~c94%Y~iz 7. •· .. ;;_f~~J},\1;!&~4j SMO Authorization: --t,) \Ci'. ~d' A..-. \ Q ___, 
'· -.~·r-::~1,·:·~::~,·'.- _._'{f'·· ::""" :i,~·: -,-,,~>>·~·-·· ; ·_··- · ·?''Jl'P~\-~··,-.c~r: :~,;;;,~~~~~:~J ~ " 

Sample 
Number 

-Fraction 

. ; /;. L/ f;' () - I 

Sample 
Matrix 

'"'· , ... 1 -, 

Possible Hazard Identification 

DatefTime 
Collected 

Container 
Type 

jJLIC) I ,:- /"' 

Sample 
Volume 

0Non-hazard 0 Flammable 0 Skin Irritant 0 Poison 8 0 Radiological 

Turnaround Time 
[]'Normal 0 Rush Required Report Date ,',_ _,; ft>J i I(,_., -~ 

\.)l~-'L 

~")("" e ( (~ .. ~ 

*Reference attached radiological screening for 
specific contact readings. 

c-~ llr.i5'-c-r-s. 7'u /?'A(..I<~ 4~.Pv't"-·/ 

.:·' 0 ;...._.. -1 1;1 '. ~· ·:· :'') ' , --=~ "'' .-'3 ~~ t t" 

Date Time 

Org. 

rg, Date Time 

Org. Date 

eived by Org. Date 

WHITE - To Accc.-,_.,...,ny Samples, 
Laboratory Coov 

BLUE- To Accompany Samples, 
Return to SMO 

YELLOW- SMLh:,.aspense Copy PINK- Field Copy 



ANALYSIS REQUEST A .J CHAIN OF CUSTODY PAGE I _j_ 
- - - --· ·~ - --

SF 2001-COC (9-94) AR/COC- 029A_B __ 
. z5_'d2L13.!1.-Z j' ,'; ., . ' ;i\./l!'}(_;_,f .. z--: ~:.. CootractNo.:AJ-)..,.,80 

Dept. No./Mail Stop:-/, --- - -" "- 1-:T-~,-- ~t~CSa~p"~~ Sbh~pped: ·. -~~~ ;::;;,;J..:;r' . Case No· ~617~GV 1,.--.--.....-....... - ....... -.,..........,.-~-............. -....J 
Project/Task Manager: ~j..;..:;,_____n_c.___J.-1----' · u~ arner,vvay Ill No.:. . ', ;'> ._:r •· o:> • .:: 11 · 

Project Name: 4-.1}- ~j;.£E_!___:___2_-I',._!_'(_r;. • Lab Contact: ji1M_J__ro,e!) -? -~- SMO Authomatioo:l~..;c.uiii: 
Record Center Code: ti: _i?_/!5_,;u6.._ If-6 / .Q_~_z_ Lab Destination: .LtJc/Of.£_C__i) ___ "h -,--_. )ill to: Sandi~ National Laboratories 

Logbook Ref No: ___ ::i!_£,:_ __ /~ 2 ___ ..:::::_'____ SMO Contact/Phone: !!f,k, _ __6_or!i'_ .. /,!>, ~~ t/.1,'~· "'"~ Supplier Services Department { 
_ / P.O. Box 5800 MS 0154 ~~ 

SMO Reference No.:_{_;::--:___~<...) Z3 · Albuquerque, NM 87185-0154 ~ ~ 

location To~h t>roc> "L. v' Reference LOV (available at SMO) ~ ~ 

Building A;/1 

Sample No. - Fraction 

--- Room 
,v/1 /' 

ER Sample ID or 
Sample Location Detail 

- c 

... 
Ol u.. 
c c 
·~ ~ ·- ... Ol Q, 

~ ~ 

o-4 

""" 

0 
z 
! 
(i) 

Date/Time a: 
w Collected 

19" .,./zs-A,._.,-1 I~ I~ . 
J; 

1"" I i 6._77.. 

1 

Container 

Sample! lv Matrix Type olume 

'51-li,l/l 
'J A& 

-JI Pi' e , .J 

c 
4) .g "tl 

Pre~er- ~c.~ ~ 
vat1ve cg o 41 (.)~ 

/V~NI"'I C 

.J I ..J 

4) 

c.4) 

Ec. 
Cll> 

(1)1-

'r-' ~ 
' I-

\" ~ 

~4 IX 
--'--+--

')( 

x 
.JJ 117 

RMMA DYes fXl No Ref. No. Special lnstructions/QC Requirements 

==~~~~==~~~~~;;~-=~~==~~~~~~~==~~~~~~~ -Zvst Q~~/ys;S 
::Jt>,Jj I~.Y £8#6111,-; ... /c ... ,f:. 

S I 
?k:.v;;. ~-1 (~.5) 0 «8-ut.;t 7 

ampe 
Team 
Members .. -

·.1¥; ...:.; ... ~/--

1. Relinquished by. -~r~~~(~ __ k~,_=- org_.--_1.~_ ____ _ ___ Da~e--" <'.E·t?!lme 1 ;_~ 0 -r4._Re~~~qulsh~d by 

1. Received by f' /;· r· '?_~ _ Org. './_'::~;3 Date '{ ? L7 ·; ', Time_ 'f -_; _ ~- 4: Rece~~:~~ 

2. Relinquished l:>y . .. , Org. ·, ; __, Date 1 , , .• , , T1me . -1 5. Relinquished by 
_,,. ---- ---'-------------~-- ------ ____ L L_"_J -- -- -- -- ---~---~ 

2. Received by Org. Date Time 5. Received by 

3. Relinquished by 

3. Received by 

WHITE- To. 
Lab, 

1pany Samples, 
.-y Copy 

Org. 

Org. 

Date 

Date 

BLUE- To Accompany Samples, 
Return to SMO 

Time 

Time 

YELLOW-

6. Relinquished by 

fi. Received by 

Suspense Copy 

- '3 de._'/ -/-~/;.- - <-'/-·!vv•t!.j 

u•• -:>~ •. -pt.£''.:> 

Org. 

Org. 

Or g. 

Or g. 

Org. 

Org. 

PINK- Field Copy 

Date 

Date 

Date 

Date 

Date 

Date 

Lab 
Sample 

ID 

Abnormal 
Conditions on· 
Receipt 

Time 

Time 

Time 

Time 

Time 

Time 



ANALYSIS REQUEST Ar CHAIN OF CUSTODY :JW ;)J.::J' PAGE __j___ {_ 

SF 2001-COC 19-94) AR/COc-CQ25]_L ---~ 
• I?\:):.:. .. . -~ -~-- '·. . ' I - . (j . ' '. ' ' .• ' . ' : 

Dept. No ./Mail Stop: (_A O"> drt?,/ /Y17 12
0
'-El. . atiharti~Ji;~'"§Ji'I~pe\:1: let i!F·~>Lf y_.~ /"JS 'f ·.N~~~-u:i:'~' 

Project/TaskManager;_<;;.Ac_.·,~. ,;,_S_/_SLAUt,.J~;, CarrferJIIVaybiiiNo~: ·· .. J-!·G. :\ ·. : ·. I 
Project Name: 7_d__?/....1_K'~I - ~r-1~ 19 ~ Lab Contact: .f/.P".LE!, _/!J.!!Ji..tl-.~££.d_L__ 

Record Center Code: _ _f'_~ __ Ltiilf2__L2_~-"Pir Lab Destination: _.5~'-''-l~~_J_zt.!i____ s ' 
L~gbook Ref No: __ jc.._<-___t5.5..5_~--- SMO Contact/Phone: t!J.1i:.(..~!..~~f.:j fifi:S-'!LQ' Supplier Services Department 

__..--- . . _. P.O. Box 5~00 MS 0154 
SMO Reference No.: -~E.__j)_Q_Z3_ Send Report to SMO J2doJn/-.. d1 c Lntd. b__ Albuquerque. NM 87185-0154 

Location Tech Area ;cz: _..-- . . Reference LOV (available at SMO) ~~ 
~ 0 ~ 

,A/. A - J4.' ..--- ~ ~ Z Container V\ 
Building J' -------Room JU ·c; ·- ! a1 1 

c: .r:. ·- - \._ 
·- ~ Cl) c. N 

Sam le No _ Fraction ER Sample ID or en g. ex: Date/Time Sample Preser- E ~ 
p · Sample Location Detail ~ o w Collected Matrix Type alum vative ~ {:: 

Oi2IJ 1317141-IOI/ (Jf"ff.,- f)/- c. 0-"J 11to I t!lv;/15 k 2. 5~1_!?_ )OU,v/1 /JDU c. :511- IX 
tJ 1.2 I; 13 1715 I -I.!? It o_j_j_b - 02 - c 1 l1'1"'l -L JG:;.7- )J I J:; -L I -1 -L ~ I X 

Lab 
Sample 

ID 

1

,,.,··;.: 
j;.[;,:; ,. 

!;;;£' 
~'') . -I'. ' 
'!!~~ __ ,,' '~ 

~~~i~~:' .. 

;-- 0 JR:) Is'"·' 'I" T" ···I(· '·)J"~ ~QW:i#.1.'11~·-·-ri'V-r··, .,.,,.< ~ '*''<'~<;!:. . 

1 RMMA . Yes No Ret. No.. _ -~:~~t~:~nt~~;a/~~#~"1~~lji{;~mi!~t~C~{l,·,:_:: Special lnst~uctions/OC Requirements -~~~~~wm·~}r .. 
I 

Sample Disposal [X) Return to Client 0 Dtsposal by lab ·: E'nteredfiJ'V:~o ~:~)i ·o;~~fll'J~1ifl.J¥}cl!.()j:J~.. ~ ooo c Dvn f 4114 / y-:5 15 -~!}.• ~e_•P_. lJl~-"{_~'1 ___ . •. 

~ ;;t~MW~~lf~dc~l~rii'l,"~lh-!!1~ . '·"'""'•4h'~''''J·e.~ ~'1!1:1:. 
I ~~~~~~_'_~~~~:.:::.:_=~::t.~R:_::u~s~h_.:._:~:_:~~=~~:_::==;===;==_g0§Cj'i1:!!Jtn~Jll~ts~~~-,.~~:;:t3,·'[''':::J::jliil!·]··t·'·f.=·r,:j:. J:j. . . -·:,~ .; . A :: "'< ·· ,;· :: · r- q~..t-'•'~l1-.-'.fr: l1'tr.~~-An-i:tt: n !t ~l~tYl~-i1,~Jn~t!'f;rt.*~t~:' 

-;; ;;~~_;,;··'£"({:rr.~:··.,·· :1~-{~ Sample .. _ .. "t!-t::•'"-~H:i-~, 
Team Y;it~:~·~.JO.:~;~~flii[J{~:·· \ 
Members :~~~:. ~·1~·tr{4{~3,J>>. 

~~ /. {., .'I ,·1 •;: /~'{·~~l~i··~~.'. l .:~· ' 

1~_Relinquished by "[;_ 

1. Received by 

__ 2.~i'S'' !m~f" -~~ 

Org. 1 Date Time ____ __. 

uspense Copy PINK- Field Copy !' 



ANALYSIS REQUEST AN :HAIN OF CUSTODY PAGE 

""' .coc ([.•' 

nal Lab 
Batch No ----·· ·--. -

AR/COC-I·==Q4 5_:1.]_-- -~ J 
lept. No./Mail Stop: _p . .:£>1:./_1 1:-J}': _ Date Samples Shipped: Contract No.: I Parameter & Method Requested I 
oject!Task Manager: _ ~ iN.J IN r;:gef2.L t; Carrier/Waybill No.: Case No.: I I I I I I 

Project Name: Ef(.. S 1-l-e l'?'U )ti\r'-_ . Lab Contact: ~\)'( _ __ _ _ _ SMO Authorj.zation\~~\.. Y. ':j. 

1ecord Center Code:~fJ0~( ~L('{ ~-f.- Lab Destination: t\~ u __ • _ __ ___ Bifl to: SandiaNationallab'oratu?ies ~ Logbook Ref No: i= .. CtB .. =--.(f.... __ SMO Contact/Phone:_ _ P\ _ _ _ _ ______ _ _ Supplier Servtces Department tl P.O. Box 5800 MS 0154 

"" Service Order No.: ---------· ___________ -- _ Send Report to SMO __ A;-_ _ _ . _ _ Albuquerque, NM 87185·0154 ........._ 0 

Location Reference LOV (available at SMO) ~ J \.! 
Tech Area ...: 0 ~ Olu. 2 Container § '\f.. ~ c: c: 

Q) Building Room ·c: ~ Q) • ., "0 QJ 

-~ ~ -~ ...... en Lab ~uoa. ':/: 

Sample No. - Fraction 
ER Sample ID or Ol 0.. a: Date/Time Sample T ~~ 1 Je Preser- E ~ ~ E ~ ('1 § "' Sample Q) Q) 

Sample Location Detail Collected Matrix ype 0 um vative ~ 0 2 ro >- ...._ al 0 w u V)l- 1- ID 

- T~s--l~b-b\ -CX.'b 
n·, 

llib ('• l,-[1..· 'j~,o; lj Ll ~) ~c., I Ac 1 a·?= ll oc (i_ 9r l'i r-r> l ,: ...... 

(I I I I I \ l I r 'X 
... ~ ., '~" 

- T 4 Ji.> -6~ · N - f'c1 cl /0>\) -o~ , ~ l .• 1'. 1 

- rA-_7/.)-r~&..,.,'-'f -ooc, C) J- lj/ ~~~() 
---J( ~ -¥ -JI ,y w -/... 02 

1 !_'Vl'·;·) 
... 

-. 
- • _,9"-1;r·) 

~}f/•'>·~4 -
I;;~' 

- ,.~;l,V 

'!J lf.-1 t: ' 

- ' ~ r, ~ r ... :. 

- :_:~ '' '_,f 

' ... 
-

- ,, ! r. iJ. 

MMA Dves ~No Sal)lple Tracking :r:. ' • ' '",. !-·;0 • I •' > ·' 

Ref. No. (' ;e • Special lnstructions/QC Requirements Abnormal 

ample Disposal D Return to Client D Disposal by lab 
Date Entered (mm/dd/yy) P(<ZdS"<Z' ~;c nz..r4 ff:r ~ Conditions on 

Entered by: Receipt 

urnaround Time ~ Normal D Rush Required Report Date Taclnlts. 
~ (cl S' (cy C/ rlf ~ zaf-2.C.t1-. 

Elm pie Name Sianature. /) I nit Comn,.nv/Orn,.ni7,.tinn/PhnnP 

~am 
,":\f ~-T \} rw. l\r .... :AJ JlH)(f: 6J .fAit- (,JJC/,"Tel:f 

embers DuLA S,, '\ v' ,A.) n;,. if;?' .7 Y..(5 -)7/:f ~ ~AttV~~fzgj -~ 4 9(.:' 
~-;,rv .. > ',N e.~.ClL; . ~I }1.../~\ ~L, e" ~( 541<:.. '~~'X < ).CJ(.q <JS-=i I 

Ror;oq";'""' :8:~==-Org. 9S{'-z_ ... O"'S•ZMilo nmo F/OZ. 4. Relinquished by Ory. Date Time 
-- ·- -------~-~----- - ·-- --- -- -~-·· ~---·· -- -- --- ---

Rec~ived b_y _ __ __ ~~---- Date'3~~-f,Timel?-:o..)_ 4. Received by Org. Date Time 
----~--~-- -·---------- --·- --- - - ---------

Relinquished by Org. Date Time 5. Relinquished by Or g. Date Time 
---- -- --- -------------------- ------------- ·-- ----

Received by Org. Date Time 5. Received by Org. Date Time 
- -----~- ------ - --------------~- ---- - -------------

Relinquished by Org. Date Time 6. Relinquished by Or g. Date Time 
-- ----··· -------- --------------------

f1eceived by Org. Date Time 6. Received by Or g. Date Time 
" 
liTE - To Accompany Samples, 

· Laboratory Copy 
BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 

Return to SMO 
PINK- Field Copy 



ANALYSIS REQUEST AN. PAGE_/_ c :;HAIN OF CUSTODY / 

,1al Lab 
AR/COC- [~_--U~4~2]~=----_~] Batch No 

'O!ll-f{H'IIj- 1l1j) ~ ___ _ 

•cpt. No ./Mail Stop: "T.s<Ol.---/M 5 f f "f 1- Date Samples Shipped: 3 • Z "f.'"':> (c 
[)ject!Task Manaucr:Loo VAVI(s~ }-NJtiJGI Carrier/Waybill No.: ~:../V......:.A-_:__ _______ _ 

Project Name: 8l.5tTG f.J{..; LfSTev.J Lab Contact: })AN 
lecord Center Cod~jp-/rJ 6' /t':J~(PA T Lab Destination: A 6J'f Bill to: Sandia National labor at 1es 

Logbook Ref f'Yrf(~_O.Ll£'.i'.;J...:.?~ _ _ SMO Contact/Phone: _ tJ A _ --~ _ .- _____ Supplier Services Department 

.... 
C) .. 

A/ P.O. Box 5800 MS 0154 

L~~;~i~~' No ~.~:, ·~ ---- .. . . 
0 

. ·'"' Refc~e~~:~ov (ava:~:::::::;'" $; 
:· ';;; I Z Container g <]:)/ '} 

)ample No. - Fraction 

c ·c: ' ·- ~ C1J '+' -c C1J 
c -;:, - ·- (,) 0 -

~ c.Cll~ c.Cll 
ER Sample ID or 
Sample Location Detail 

·a, 
C1J 

co 
c. 
C1J 

0 

TM/s--1%-· \)\- ~~ I I~-
-_tll..-tXJ I I I 

-aos 1 s-
-Dol I I 

a: Date/Time Sample T 1 Preser- E = C1J E c. 
w Collected Matrix ype 0 urn vative ca 8 2 ~ ~ 

1ct" 1-s~~l-(~~ I ~. l ~- l1ot:- '-l't Cr I sA-

l.us_ 
Ill_. I 

I 'SS' 

~! 
x· 
'A. 
'J--

Lab 
Sample 

ID 

61 
Jl2.. 
)·a-s 
o+ 

11..1'> 

\L.lS" 

noo ..r ·- Q IL.. \1. 
-~ , , 111~1 a-H-Ij=!j II I I -oil ,_II_ 

-J-t-1-H I I, -()11-DUf' I 1 

-DI- I~ 1'1 iOl'b \ I X 
-i)"l- ooo 0 \1?6 1 

I\V ·--v t- -DOLl ~ \}' -.. tl31 \;j ~ -Jt I \V I \YI\}[{-
MMA 0 Yes c:J4Jo Ref. No. ~ample Tracking ·· '". ·'' 

Date Entered (mm/dd/yy) ----...,---_, 
:Jmple Disposal 0 Return to Client Disposal by lab Enteredb : 

1m pie 
?am .au..LA 0. S c_A.v :_ 

embers ~~c~-~:.i;:~~-
Relinqu1shed~~/W\ ~~ __ O~g':-"-:f:5~'2-: __ D_a!e_ :l~::f-8_(Jimet.J;2-~_p14~_:'~nqu~~e~_by _______ -----.-·-- Org. ----~-··_. __ Date 

Rece1ved by -e-JPf~ C;J~ Org. Date3j.)~~ Timelf;;qy.,. _ ._Receiv~~-~y ____ . _ _ ____________ Org:__ Date 

Rehnquishedb _ /----Org. Date_ T1me_ ---~~_Re~~~~~s~~~~! _______________ Org. ___ Date 

Received by Org. Date Time 5. Received by Org. Date 

Relinquished by 

Received by 

liTE - To Accompany Samples, 
Laboratory Copy 

Or g. 

Org. 

Date 

Date 

BLUE- To Accompany Samples, 
Return to SMO 

Time--.. - . ·1 6. R~linquished- by - .. ---···· ·- . ------- Org. Date 
- ~- ---·- ----------------~-------

Time 6. Received by Org. Date 

YELLOW- SMO Suspense Copy PINK- Field Copy 

I 

n8.'_ 
Q_Cj 

!0 
Abnormal 
Conditions on 
Receipt 

::}2e I C!.J.(J coUl 
-cRe~w:J;H-

/BSor/5 
I 'f6 

Time 

Time 

Time 

Time 

Time 

Time 



)> --0> 
0 
:r 
3 
<D 
::J -



ATTACHMENT B 
SWMU 196 

Analysis Request/Chain of Custody Forms, 1999 



Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Batch No. SARNVR No. SMOUse 

Dept. No.IMail Stop: 

ProjecVTask Manager: 

Project Name: 

Record Center Code: 

Logbook Ref. No.: 

ER Sample ID or 
Sample No.-Fraction I Sample Location Detail 

050000-002 

050001-002 

050002-002 

050003-002 

050004-002 

050005-002 

050006-002 

050007-002 

050008-002 

Sample 
Team 
Members 

1196-BH2-99-25-SS 

I196-BH2-99-30-SS 

I196-BH2-99-35-SS 

I196-BH2-99-40-SS 

I196-BH2-99-45-SS 

I196-BH2-99-50-SS 

I196-BH2-99-60-SS 

I196-BH2-99-70-SS 

I196-BH2-99-80-SS 

I 

I 

SMO ContacUPhone: Doug Salmi! 844-3110 

!nsen/844-3184 

Reference 
Pump ERSite DatefTime(hr) 

Depth (ft) No. Collected 

25 196 08/31/99 1615 

30 196 08/31/99 1630 

35 196 08/31/99 1700 

40 I 196 I 09/01/99 0815 

45 196 09/01/99 0830 

50 196 09/01199 0845 

60 196 09/01/99 0920 

70 196 09/01/99 0955 

80 196 09/0 1/99 1 030 

Supplier Services Dept.: 

P.O. Box 5800 MS 0154 

s ::il 1<!5ml 4\,; (.j 

s SL 125ml 4C G 

s SL 125ml 4C G 

s SL 125ml 4C G 

s SL 125ml 4C G 

s SL 125ml 4C G 

s SL 125ml 4C G 

s SL 125ml 4C G 

s SL 125ml 4C G 

EPA METHODS 8260 

Page _1_ of _2_ 

ARICOC I 602756 I 

SA voc 
SA voc 
SA voc 
SA voc 
SA voc 
SA voc 
SA voc 
SA voc 
SA VOC 



Analysis Request And Chain Of Custody (Continuation) 

ARICOC 

Room N/A Reference LOV (available at SMO) I Lab use 

ER Sample ID or Pump ER DatefTime (I 

Fraction Sample Location detail Depth (ft) Site No. Collected 

050009-002 196-BH2-99-90-SS 90 196 09/01/99 1105 s SL 125ml 4C G SA I voc 
050010-002 196-BH2-99-1 00-SS 100 196 09/01/99 1135 s SL 125ml 4C G SA I voc 
050041-002 196-BH2-99- 35 -DU 35 196 08/31199 1710 s SL 125ml 4C G DU I voc 



HnaiLab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _1_ 

tch No. SARNVR No. SMOUse 

pt. No.IMail Stop: 

>jecVTask Manager: 

>ject Name: 

cord Center Code; t:tv I .lU£/1 ::tO/UM I 

~book Ref. No.: N/A 

ER Sample ID or 
;ample No.-Fraction I Sample Location Detail 

049981-001 

049982-001 

049983-001 

049984-001 

049985-001 

049986-001 

049987-001 

049988-001 

ample 
earn 
lembers 

1196-BH3-99-14-SS 

I196-BH3-99-19-SS 

196-BH3-99-24-SS 

196-BH3-99-28-SS 

196-BH3-99-40-SS 

I196-BH3-99-65-SS 

I196-BH3-99-75-SS 

1196-BH 1-99-00-SP 

I 

I LCIU Ut:::IIIIICIIIUII. \.>t:L 

. SMO Contact/Phone: Doug Salmt/ 844-3110 

Reference 
Pump ER Site DaterTime(hr) 

Depth (fl) No. Collected 

14 196 090299/0825 

19 196 090299/0840 

24 196 090299/0905 

28 196 090299/0947 

40 196 090299/1035 

I 65 I 196 090299/1340 

I 75 l 196 090299/1425 

I N/A 1 196 090299/1525 

I 
40 I 196 090299/1 035 

s 
s 
s 
s 
s 
s 
s 
s 
s 

ARICOC I 602811 

lOIII IU. <>CSIIUICI I'ICIIIUIICII LCIUUICIIUIIt:::i 

{<~c. ... "'~ Tfl G~l 1-/tJr"-Supplier Services Dept.: 

.0. Box 5800 MS 0154 w.ll-i /1.-ll tJvlHn 

AG 500mll 4C I G I SA 

AG 50omd 4C 1 G 1 SA 

AG 500mll 4C I G I SA 

AG 500ml 4C G SA SVOC/ TPH/ RCRA METALS +Be 

AG 500ml 4C G SA SVOC/ TPH/ RCRA METALS +Be 

AG 500ml 4C G SA SVOC/ TPH/ RCRA METALS +Be 

AG 500ml 4C G SA 

I AG l500mll 4C I G 

0 No 

EPA METHODS 8270 
r~rr-,/r 
ft~slfiP 

METALS+ Be= EPA METHODS 6010A 

I 



Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _2_ 

Batch No. 

Dept. No.IMail Stop: 

ProjecVTask Manager: .:..·.:;.··--···---:.:---· _______ __, 
Project Name: 

Record Center Code: 

Logbook Ref. No.: 

Sample No.-Fraction Sample Location Detail Depth (ft) 

050000-001 196-BH2-99-25-SS 25 

050001-001 196-BH2-99-30-SS 30 

050002-001 I196-BH2-99-35-SS I 35 

050003-001 1196-BH2-99-40-SS I 40 

050004-001 I196-BH2-99-45-SS I 45 

050005-001 I196-BH2-99-50-SS I 50 

050006-001 I196-BH2-99-60-SS I 60 

050007-001 I196-BH2-99-70-SS I 70 

050008-001 I196-BH2-99-80-SS I 80 

Sample 
Team 
Members -

Bill To: Sandia National Laboratories 
_D_o_u_g_S_a-lm-i/_8_4-4--3-1_1_0 __ -i, Supplier Services Dept.: 

P 0 Box 5800 MS 0154 

DatefTime(hr) 
No. Collected 

196 08/31/99 161 5 SOIL AG lsoomll 4C I G 

196 08/31/99 1630 SOIL AG 500ml 4C G 

I 196 I o8t31t99 11oo SOIL AG 500ml 4C G 

I 1961 09/01/99 0815 SOIL AG 500ml 4C G 

I 196 I o9to1t99 o83o SOIL AG 500ml 4C G 

1 1961 09/01/990845 SOIL AG 500ml 4C G 

I 196 I 09/01/99 0920 I SOIL AG 500ml 4C G 

I 196 I 09/01/99 0955 I SOIL AG 500ml 4C G 

I 196 I 09/01/99 1030 I SOIL I AG 500ml 4C G 

ARICOC ~···- 602812 ··-~ 

SA SVOC/ TPH/ RCRA METALS 

SA SVOC/ TPH/ RCRA METALS+ 

SA SVOC/ TPH/ RCRA METALS+ 

SA SVOC/ TPH/ RCRA METALS+ 

SA SVOC/ TPH/ RCRA METALS+ 

SA SVOC/ TPH/ RCRA METALS+ 

SA SVOC/ TPH/ RCRA METALS+ 

SA SVOC/ TPH/ RCRA METALS+ 

Special lnstructions/QC Requirements 

EDD 0 Yes D No 

Raw Data Package 0 Yes D No 

EPA METHODS 8260 ...... 
SVOC= EPA METHODS 8270 

copy report to Anh Lai@ 505 284-2616 



:) •t 

Analysis Request And Chain Of Custody (Continuation) 

ARICOC-

Lab use 

ER Sample 10 or Pump ER Daterrime (hr) Sample Container Preserve Collection Sample Parameter & Method 
Fraction Sample Location detail Depth (ft) Site No. Collected Matrix Type Volume All @4°C Method Type Requested 

050009-001 196-BH2-99-90-SS 90 196 09/01/99 1105 s AG 500ml 4C G SA SVOC/ TPH/ RCRA METALS +Be 

050010-001 196-BH2-99-1 00-SS 100 196 09/01/991135 s AG 500ml 4C G SA ISVOC/ TPH/ RCRA METALS +Be 

050036-001 196-BH2-99-EB N/A 196 09/01/99 1233 w p 500ml HN03 G EB jRCRA Metals +Be 

050037-001 196-BH2-99-EB N/A 196 09/01/99 1235 w AG 3X40ml HCL G EB lvoc 

050038-001 196-BH2-99-EB N/A 196 09/01/99 1230 w AG 2X1Lt 4C G EB 

050039-001 196-BH2-99-EB N/A 196 09/01/99 1229 w AG 2X1Lt H2S04 G EB ITPH 

050040-001 196-BH2-99-TB N/A.< 196 09/01/99 1258 w AG 3X40ml HCL G TB IVOC 

050041-001 196-BH2-99-35-DU ~~ 196 08/31/99 171 0 s AG 500ml 4C G DU lsvOC/ TPH/ RCRA METALS +Be 

049993-001 196-BH 1-99-EB N/A 196 08/31/99 0838 w p 500ml HN03 G EB IRCRA Metals +Be 

049994-001 196-BH 1-99-EB N/A 196 08/31/99 0842 w AG 3X40ml HCL G EB 

049995-001 196-BH 1-99-EB N/A 196 08/31/99 0837 w AG 2X1Lt 4C G EB svoc 

049996-001 196-BH 1-99-EB N/A 196 08/31/99 0835 w G 2X1Lt H2S04 G EB TPH 

049997-001 196-BH1-99-TB N/A 196 08/31/99 0834 w AG 3X40ml HCL G TB voc 



Internal Lab ANALYSIS REQUEST AND CHP 
Batch No. SARNVR No. 

Dept. No./Mail Stop: 

Project!Task Manager: _. _ ... _ .. _-_-_. --------i 
Project Name: 

Record Center Code: 

Logbook Ref. No.: 

Sample No.-Fraction 

~ ~9981-002 I196-BH3-99-14-SS 

~I , 
• 
' ' -v 
e 

049982-002 

049983-002 

049984-002 

049985-002 

049986-002 

049987-002 

049988-002 

049998-002 

Sample 
Team 
Members 

I196-BH3-99-19-SS 

I196-BH3-99-24-SS 

I196-BH3-99-28-SS 

196-BH3-99-40-SS 

196-BH3-99-65-SS 

196-BH3-99-75-SS 

1196-BH 1-99-00-SP 

I196-BH3-99-40-SD 

SMOUse 

Reference 
ER Site Date!Time(hr) Sample 

No. Collected Matrix 

14 196 090299/0825 s 
19 196 090299/0840 s 
24 196 090299/0905 s 
28 196 090299/0947 s 
40 196 090299/1035 s 
65 I 196 090299/1340 s 
75 I 196 090299/1425 s 

N/A I 196 090299/1525 s 
40 I 196 090299/1035 s 

OF CUSTODY 

Bill To: Sandia National Laboratories 

Supplier Services Dept.: 

P.O. Box 5800 MS 0154 

Container Preserve Collection 
Type Volume All @4°C Method 

SL 125ml 4C G 

SL 125ml 4C G 

SL 125ml 4C G 

SL 125m! 4C G 

SL 125ml 4C G 

SL 125ml 4C G 

SL 125ml 4C G 

AG 4oz. 4C G 

SL 125m! 4C G 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

DU 

Page .LL of_:: 
~ 

ARICOC I 602813 I 

voc 

voc 

voc 

peclal lnstructlons/QC Requirements 

D0 Yes 0 No 

0 Yes 0 No 

~------~------~--~---------------~Faxcopyreport~AnhLai~505284~616 
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ATTACHMENT C 
SWMU 196 

Analysis Request/Chain of Custody Forms, 2003 



Internal Lab 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY . Page _1_ of _l 

Batch No. SMO Use AR/COC 606401 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 U Waste Characterization 

ProjectfTask Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract #:_-l.P~0!:......!2.~1.:.'--'1,_..,.:S:...._ ____ _,h-,..-----------------
Record Center Code: Lab Destination: Severn Trent-St.Louis hJ Released by COC No.:. ______ _ 

Logbook Ref. No.: ER-047 SMO Contact/Phone: Pam PuissanU505-844-3185 0 Validation Required 
~-----~-------------------Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque. NM 87185-0154 

ER Sample ID or Pump ER Site Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

' 062038-001 TA 3/5-196-C01-100-SS 100 196 6/11/03 1335 S SS 125ml 4c G SA VOC(8260) 

062038-002 TA3/5-196-C01-100-SS 100 196 6/11/03 1335 S AG 250ml 4c G SA SVOC(8270) 

062038-003 TA3/5-196-C01-100-SS 100 196 6/11/03 1335 S AG 125ml 4c G SA TPH .. 
' 062041-001 TA3/5-196-C02-110-SS 110 196 6/11/03 1400 S SS 125ml 4c G SA VOC(8260) 

~ 062041-002 TA3/5-196-C02-110-SS 110 196 6/11/03 1415 S AG 250ml 4c G SA SVOC(8270) 

" 1 062041-003 TA3/5-196-C02-110-SS 110 196 6/11/03 1415 S AG 125ml 4c G SA TPH 

• ' 062039-001 TA3/5-196-C02-110-SD 110 196 6/11/03 1400 S SS 125ml 4c G ~~VOC(8260) 
.. 062039-002 TA3/5-196-C02-110-SD 110 196 6/11/03 1415 s AG 250ml 4c G D~sVOC(8270) 
• 

, 
062039-003 TA3/5-196-C02-110-SD 110 196 6/11/03 1415 S AG 125ml 4c G t.~ TPH .... 

RMMA [ ] Yes L "_No Ref. No. Sample Tracking Smo Use Special lnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return to Client L .;J Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time [] 7 Day 0 15 Day [.;] 30 Day Entered by: Level C Package 0 Yes 0 No Receipt 
Return Samples By: l J Negotiated TAT QC inits. *Send report to: 

Name _,.fi.ignature I nit Company/Organization/Phone/Cellular Stacy Griffith 

Sample J Lee V.£/..L ~ LIJDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 Lab Use 
Team R Lynch '7VYbf__ I~ Weston Solutions/6135/505-844-4013 Phone 505-284-2588 

Members s Griffith 1~/1ti...-.. I~ Gram 6133/505-284-2588 
tt/ ( 

.~ *Please list as separate report. 

1.Relinquished by~ /1_L~ ~ Org. ~~J~ Date' -1.:1-113Time ('Jq().:: 4.Reiinquished by Org. Date Time 

1. Received by ··"'' Org. (I{S j Date (,/I z./PI Time OGJ a~ 4. Received by Org. Date Tnne 
2.Relinquished by ' ~ Org. Date Time 5.Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by Org. Date Time 6. Received by Org. Date Time 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of l_ 
Batch No. SMOUse AR/COC 606402 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 IU Waste Characterization 

ProjecVTask Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract #: __ f'-"'D:.......:Z:o.~(...,,"'--'1'-'3""'-------h-.,...-----------------
Record Center Code: Lab Destination: Severn Trent-St.Louis I bJ Released by COC No.:, _______ _ 

Logbook Ref. No.: ER-047 SMO Contact/Phone: Pam Puissant/505-844-3185 D Validation Required 
~~~~~~~~-----------------

Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.o. Box 5800 Ms 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 

ER Sample ID or Pump ER Site Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

' 062042-001 TA 3/5-196-C03-120-SS 120 196 6/11/03 1430 S SS 125ml 4c G SA VOC(8260) 

• 062042-002 TA 3/5-196-C03-120-SS 120 196 6/11/03 1430 S AG 250m! 4c G SA SVOC(8270) 

• • 062043-001 TA 3/5-196-C04-130-SS 130 196 6/11/03 1450 S SS 125m! 4c G SA VOC(8260) 

I 062043-002 TA3/5-196-C04-130-SS 130 196 6/11/03 1450 S AG 250m! 4c G SA SVOC(8270) 

RMMA L JYes L.;.No Ref. No. Sample Tracking SmoUse Speciallnstructions/QC Requirements Abnormal 

Sample Disposal 0 Return to Client [.; Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes D No Conditions on 

Turnaround Time [] 7 Day L 15 Day [.;] 30 Day Entered by: Level C Package 0 Yes D No Receipt 

Return Samples By: L J Negotiated TAT QC inits. *Send report to: 

Name J>jgpature lnit Company/Organization/Phone/Cellular Stacy Griffith 

Sample J Lee ~L i.J.DL Weston Solutions/6135/505-284-3309 Dept.6133 Mall Stop 1087 Lab Use 

Team R Lynch ~.J' d ~vy_eston Solutions/6135/505-844-4013 Phone 505-284-2588 

Members s Griffith 1..::: ':/2'£/'LI... fiiiC"1 Gram 6133/505-284-2588 

(/' I 

*Please list as separate report. 

1.Relinquished bv/1~/ ./? ~ Org,t, J.;J 4 Date&, -1~·~.3 Time O&J(J!S 4.Relinquished by Org. Date Time 

1.Receivedby '~ Org.~/J3Date'/.J1/ulTime()_1_DS 4.Receivedby Org. Date Time 
2.Relinquished by ' -~ Org. Date ' Time 5.Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by Org. Date Time 6. Receive_d_by Org. Date Time 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _l_ 
Batch No. SMOUse AR/COC 606403 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 0 Waste Characterization 

Project!Task Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract#: po '2 .. /(, ? .!,._ _____ _,~r------------------
Record Center Code: Lab Destin~tion: Severn Trent-St.Louis I bJ Released by COC No.:, _______ _ 

Logbook Ref. No.: ER-047 SMO ContacUPhone: Pam Puissant/505-844-3185 0 Validation Required 
~~------~---------------------Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.O, Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque. NM 87185-0154 
ER Sample ID or Pump ER Site Date!Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

• 062045-001 TA3/5-196-C05-140-SS 140 196 6/11/03 1510 S SS 125ml 4c G SA VOC(8260) 

4 062045-002 TA 3/5-196-C05-140-SS 140 196 6/11/03 1510 S AG 250ml 4c G SA SVOC(8270) 

' 062045-003 TA 3/5-196-C05-140-SS 140 196 6/11/03 1510 S AG 125m! 4c G SA TPH 

062046-001 TA3/5-196-C06-150-SS 150 196 6/11/03 1520 S SS 125ml 4c G SA VOC(8260) 

Q 062046-002 TA3/5-196-C06-150-SS 150 196 6/11/03 1545 S AG 250m! 4c G SA SVOC(8270) 

RMMA L JYes L-".No Ref. No. Sample Tracking SmoUse Speciallnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return to Client [-t] Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time L J 7 Day L J 15 Day L-"J 30 Day Entered by: Level C Package 0 Yes 0 No Receipt 
Return Samples By: [] Negotiated TAT QC inits. *Send report to: 

Name _..J3ig,nature lnit Company/Organization/Phone/Cellular Stacy Griffith 

Sample J Lee ~.£.. JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 Lab Use 
Team R Lynch I~ JJ.6'/ ...a:-- !weston Solutions/6135/505-844-4013 Phone 505-284-2588 

Members S Griffith / ?77/ ~ t:;:;(G Gram 6133/505-284-2588 

// I 

*Please list as separate report. 

1.Relinquished by/~ 4 .£---- Org~/.34/- Date 1. -12..a.3 Time r>f1D.; 4.Relinquished by Org. Date Time 

1. Received by ( 11/1"' Org.(,.fj) Date& k~./oJ Time o'to5 4. Received by Org. Date Time 

2.Relinquished by -~ Org. Date Time 5.Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by Org. _ ... _ Date Time 6. Received by Org. Date Time 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of_ 

Batch No. SMOUse AR/COC 606404 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 0 Waste Characterization 

Project/Task Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: 

Record Center Code: 

Logbook Ref. No.: 

SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract #: fO 2.1 (,; 1;! 
Lab Destination: Severn Trent-St. Louis U Released by COC No.: 

ER-047 SMO Contact/Phone: Pam Puissant/505-844-3185 0 Validation Required 
Service Ord<>r t--In .. --· . ·-· CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To: Sandia National Labs (Accounts Payable) 

Location .. Tech Area TA-V P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque. NM 87185-0154 

Sample No.-Fraction Requested 
ER Sample ID or I Pump I ER Site I Date!Time(hr) I Sample Preserv- I Collection~ Sample I Parameter & Method 

Sample Location Detail Depth (ft) No. Collected Matrix alive Method Type 

• 062048-001 T A 3/5-196-CO? -160-SS 160 196 6/11/03 1615 s SS I 125ml 4c G SA IVOC(8260) 

• 062048-002 T A 3/5-196-CO? -160-SS 160 196 6/11/03 1630 s AG I 250ml 4c G SA ISVOC(8270 

II 062048-003 TA 3/5-196-C0?-160-SS 160 196 6/11/03 1630 s AG I 125ml 4c G I SA ITPH 

,, 062049-001 TA 3/5-196-C0?-160-SD 160 196 6/11/03 1630 s SS I 125ml 4c G r ~VOC(8260) 
'I 062049-002 TA 3/5-196-C0?-160-SD 160 196 6/11/03 1630 s AG I 250ml 4c G I p~ ftvoC(8270 

#I 062049-003 TA 3/5-196-C0?-160-SD 160 196 6/11/03 1630 s AG I 125ml 4c G I ~~fpH 
_n.c.'lnt::n.QO.:L .t_~n. :1.96.. ..:> 1 vv 1 I£Oml '" "' 

h- ~ 
-vli.J ... 

062050-002. ITA ':\/1;..1.0.S.{'....A,CI,.,'_I;I"_v..:> v f"\\:J 
,... 

-Q.6'lnr::n nn"l 

.~a62051-00 1 

v \\,;J I I L.VII 
_G vt ... r <"'t'llL :LZfl.~~ 

6/11/03 1600 I L I G l3x40mll HCL I G TB VOC(8260) 
RMMA 0 Yes ~o Ref. No. Sample Tracking Smo Use Speciallnstructions/QC Requirements Abnormal 

Lab Sample 
ID 

Sample Disposal [ ] Return to Client 0 Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time [] 7 Day [] 15 Day [ .t] 30 Day Entered by: Level c Package 0 Yes 0 No Receipt 
Return Samples By: L J Negotiated TAT QC inits. *Send report to: 

Sample 
Team 
Members 

Name ~gp9)ure init Company/Organization/Phone/Cellular Stacy Griffith 

J Lee / ..tt:..~'d~ JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 

R Lynch ~/t;;.~~~ ~ ~eston Solutions/6135/505-844-4013 Phone 505-284-2588 

S Griffith ~ '&(Gij Gram 6133/505-284-2588 

ff 
l"' I I !*Please list as separate report. 

1.Relinquished by~ ..:t:.- Orgf,/'$1./ Date~ ... /.2-0:S Time tJCJO 5 4.Relinquished by Org. 
1 . Received by / ,. "2'_ \. Org. ~13.1 Date flflUI)l. Time otto~ 4. Received by Org. 
2.Relinquished by ~~ \ Org. Date Time 5.Reiinquished by Org. 
2. Received by Org. Date Time 5. Received by Org. 
3.Relinquished by Org. Date Time 6.Reiinquished by Org. 
3. Received by Org. Date Time 6. Received by Org. 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 

Lab Use 



Sample ID or 
Location detail 

il 062434-001 ITA 3/5-190-0X-EB 

I I 062435-001 ITA 3/5-190-0X-EB 

OFF-SITE LAcuRATORY 
Analysis Request And Chain Of Custody (Continuation) 

Date/Time (hr) 
Collected 

196 16/11/03 16051 L 

196 16/11/03 16101 L 

ARICOC-

Lab use 



, , 
I· , , 
I 

CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of_ 

Batch No. SMOUse ARICOC 606405 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: ProjecVTask No.: 7219.02.02.05 U Waste Characterization 

Project/Task Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract#: 

Record Center Code: Lab Destination: Severn Trent-St. Louis bJ Released by COC No.: 

Logbook Ref. No.: ER-047 SMO Contact/Phone: Pam Puissant/505-844-3185 D Validation Required 

Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 

ER Sample ID or Pump ER Site Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

062052-001 T A 3/5-196-C09-180-SS 180 196 6/12/03 1205 s AG 125m! 4c G SA VOC(8260) 

062052-002 TA 3/5-196-C09-180-SS 180 196 6/12/03 1205 s AG 250m I 4c G SA SVOC(8270 

062052-003 T A 3/5-196-C09-180-SS 180 196 6/12/03 1205 s AG 125m! 4c G SA TPH 

062053-001 T A 3/5-196-C 1 0-190-SS 190 196 6/12/03 1225 s AG 125m! 4c G SA VOC(8260) 

062053-002 TA 3/5-196-C10-190-SS 190 196 6/12/03 1225 s AG 250m I 4c G SA SVOC(8270 i 

062053-003 TA 3/5-196-C10-190-SS 190 196 6/12/03 1225 s AG 125m! 4c G SA TPH 

RMMA DYes C2..No Ref. No. Sample Tracking SmoUse Special lnstructions/QC Requirements Abnormal 
Sample Disposal L J Return to Client L.; J Disposal by lab Date Entered(mm/dd/yy) EDD BYes 0No Conditions on 
Turnaround Time [] 7 Day [ 15 Day [.;] 30 Day Entered by: Level C Package BYes 0No Receipt 
Return Samples By: [] Negotiated TAT QCinits. *Send report to: 

Name Signature I nit Company/Organization/Phone/Cellular Stacy Griffith 

Sample J Lee ..41-' £1~ JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 Lab Use 
Team R Lynch -~j .#~ Weston Solutions/6135/505-844-4013 Phone 505-284-2588 

Members S Griffith p)fL-, Gram 6133/505-284-2588 j'~c:- c.!>c toi:,J/07 
I 

{; r 18 
./7 *Please list as separate report . 

1.Relinquished by££~ .L ...a/~ Org.;:;; ~ 4 Date <! ·i.l..?r">~ime I C(~ 4.Relinquished by Org. Date Time 

1. Received by .-46/l(f ;F:J. fol" ~?.~.?> Org./c/ ~1 Dater;/ it: /n"(Time 187 /) 4. Received by Org. Date Time 

2.Relinquished by ·I L ' I ' , v Org.' Date 1 Time 5.Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by Org. Date Time 6. Received by Org. Date Time 
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CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of_ 

Batch No. SMOUse ARICOC I 606406 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 I U Waste Characterization 

ProjecVTask Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract#: 

Record Center Code: Lab Destination: Severn Trent-St. Louis U Released by COC No.: 

Logbook Ref. No.: ER-047 SMO ContacVPhone: Pam Puissant/505-844-3185 D Validation Required 

Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.O. Box 5800 MS 0154 

Buildin9_ Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 

ER Sample ID or Pump ER Site Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method I Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (It) No. Collected Matrix Type Volume alive Method Type Requested ID 

062055-001 TA 3/5-196-C11-200-SS 200 196 6/12/03 1255 s AG 125m I 4c G SA VOC(8260) 

062055-002 TA 3/5-196-C11-200-SS 200 196 6/12/03 1255 s AG 250m I 4c G SA SVOC(8270 

062055-003 T A 3/5-196-C 11-200-SS 200 196 6/12/03 1255 s AG 125m! 4c G SA TPH 

062056-001 T A 3/5-196-C 11-200-SD 200 196 6/12/03 1255 s AG 125m! 4c G SA VOC(8260) 

062056-002 TA 3/5-196-C11-200-SD 200 196 6/12/03 1255 s AG 250m I 4c G SA SVOC(8270 

062056-003 TA 3/5-196-C11-200-SD 200 196 6/12/03 1255 s AG 125m! 4c G SA TPH 

062057-001 TA 3/5-196-C12-210-SS 210 196 6/12/03 1320 s AG 125m! 4c G SA VOC(8260) 

062057-002 TA 3/5-196-C12-210-SS 210 196 6/12/03 1320 s AG 250m I 4c G SA SVOC(8270 

062057-003 TA 3/5-196-C12-210-SS 210 196 6/12/03 1320 s AG 125m! 4c G SA TPH 

RMMA TIYes 0-Jo Ref. No. Sample Tracking SmoUse Speciallnstructions/QC Requirements Abnormal 
Sample Disposal L J Return to Client L J Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes D No Conditions on 
!Turnaround Time D 7 Day [ ] 15 Day [ J] 30 Day Entered by: Level C Package 0 Yes D No Receipt 
LReturn Samples By: 0 Negotiated TAT QC inits. *Send report to: 

Name Signature I nit Company/Organization/Phone/Cellular Stacy Griffith 

Sample 
Team 
Members 

J Lee ti'l./ .L).;J!!!:.- JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 

R Lynch "Z.IV.J.: .A.A'../ :_?'.,...Jl- Weston Solutions/6135/505-844-4013 Phone 505-284-2588 

s Griffith ;.;: ~ , ~C-1 Gram 6133/505-284-2588 5.?? Co C. to c., l}o ? 
~ ~~~ 

/1 *Please list as separate report. 

1.Relinquished by~u..:z::___ Org.f.:,aL! Dateb:lt..PJTime /0 I c.; 4.Relinquished by Org. 

1. Received by ~ ~i, . f'":' wvL C'1MJ Org.f~/1/~ Date 1./J v/" ~Time t ('; 1 t- 4. Received by Org. 
2.Relinquishedb~·vlv, v· .1 1 "org.c" ''-oaie- 1[- Time 5.Relinquished by Org. 

2. Received by Org. Date Time 5. Received by Org. 

3.Relinquished by Org. Date Time 6.Relinquished by Org. 

3. Received by Org. Date Time 6. Received by Org. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of_ 

Batch No. SMOUse ARICOC I 606407 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 D Waste Characterization 

Project!Task Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract#: 

Record Center Code: Lab Destination: Severn Trent-St.Louis U Released by COC No.: 

Logbook Ref. No.: ER-047 SMO ContacVPhone: Pam Puissant/505-844-3185 0 Validation Required 

Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 
ER Sample ID or Pump ERSite Date!Time(hr} Sample Container Preserv- Collection Sample Parameter & Method I Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (It) No. Collected Matrix Type Volume ative Method Type Requested ID 

t 062058-001 TA 3/5-196-C13-220-SS 220 196 6/12/03 1410 s AG 125ml 4c G SA VOC(8260) , 
062059-001 T A 3/5-196-C 14-230-SS 230 196 6/12/03 1435 s AG 125ml 4c G SA VOC(8260) 

' 062059-002 TA 3/5-196-C14-230-SS 230 196 6/12/03 1435 s AG 250m I 4c G SA SVOC(8270 

• 062059-003 TA 3/5-196-C 14-230-SS 230 196 6/12/03 1435 s AG 12sni1 4c G SA TPH 

e ot..:<:2.55 -ool li.Jt 3/~ -JCftJ -a)(:n ""' 
,...r, 

} II OtJ L (;- lJ,t· tfo,.,, Hc.L. 6- T~ Vac.t£2•o) 
I "~ 'J ~'- 011( 

I 

L Atr ~~~H 4c. E8 s va~ ( ~~ 7 t!J 1 rlAJ~·J9o-ox-£~ l~5() 6-. 
I D I. 2. 1J .J 7-otJ I tm ~1.5-1' IJ -o:t.-£6 :.--'.J. j II' J.tf5() L tr ~_!l_olll/ Jj_c.L ~ E~ V~c {!:J.i,o) 

RMMA DYes 0-Jo Ref. No. Sample Tracking SmoUse Speciallnstructlons/QC Requirements Abnormal 
Sample Disposal [ J Return to Client L.;J Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 

!Turnaround Time [] 7 Day lJlS Day 0 30 Day Entered by: Level C Package 0 Yes 0 No Receipt 
!Return Samples By: L J Negotiated TAT QC inits. *Send report to: 

Sample 
Team 
Members 

1. Received by 

2.Relinquished y 

2. Received by 
3.Relinquished by 

3. Received by 

Name Signature lnit Company/Organization/Phone/Cellular Stacy Griffith 

J Lee "7./.J~.::::£..- JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 

R Lynch ruf.Z/ ""'-""_.A ,(?-' Weston Solutions/6135/505-844-4013 Phone 505-284-2588 

S Griffith ~ [~ Gram 6133/505-284-2588 

1/ 
*Please list as separate report. 

4.Relinquished by Org. 

4. Received by Org. 

5.Relinquished by Org. 

Time 5. Received by Org. 

Org. Date Time 6.Relinquished by Org. 

Org. Date Time 6. Received by Org. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 



Internal Lab 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _r 

Batch No. SMOUse ARICOC 606413 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: Project/Task No.: 7219.02.02.05 D Waste Characterization 

Project/Task Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract.#: 

Record Center Code: Lab Destination: Severn Trent-St. Louis bJ Released by COC No.: 

Logbook Ref. No.: ER-047 SMO ContacVPhone: Pam PuissanV505-844-3185 D Validation Required 

Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandla National Labs (Accounts Payable) 

Location Tech Area TA-V P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 

ER Sample ID or Pump ERSite Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID , I 062470-001 TA 3/5-196-C17-260-SS 260 196 6/13/03 1400 s AG 125m! 4c G SA VOC(8260) 

f 062470-002 TA 3/5-196-C17-260-SS 260 196 6/13/03 1400 s AG 250m I 4c G SA SVOC(8270 

~ ~ 062470-003 T A 3/5-196-C 17 -260-SS 260 196 6/13/03 1400 s AG 125m! 4c G SA TPH 

I 
! 

RMMA []Yes ~0 Ref. No. Sample Tracking SmoUse Speclallnstructions/QC Requirements Abnormal 
Sample Disposal L J Return to Client [ .;] Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0No Conditions on 
Turnaround Time 07 Day [ 15 Day L.;J 30 Day Entered by: Level C Package 0 Yes DNo Receipt 
Return Samples By: D Negotiated TAT QC inits. *Send report to: 

Name 4>,ignature I nit Company/Organization/Phone/Cellular Stacy Griffith 

Sample J Lee c.. 'U.-//~ JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mall Stop 1087 Lab Use 
Team R Lynch ?<; 'K"-PMV .;T_ Weston Solutions/6135/505-844-4013 Phone 505-284-2588 

Members ~ .. 
/ ~ .... 0. 

*Please list as separate report. 

1.Relinquished ~.6!./JL /17· .:.z£/ ;.,; {;,; !l..3Time I 0 7 r' Org./,/ ?.4 Date' 4.Relinquished by Org. Date Time 

1. Received by /'15 ,{ 'Vj ,£ "'"" ~UI~ Org.urz-4 DateL~f~!tJ1 Time ·,.., "7!1'"': 4. Received by Org. Date Time 

2.Relinquished 15y Y l(, Org. ~ Date Time 5.Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time 

3. Receivedt>y_ Org. Date Time 6. Received by Org. Date Time 



Internal Lab 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_ofj 

Batch No. SMOUse ARICOC 606414 
Dept. No./Mail Stop: 6133/1087 Date Samples Shipped: ProjecUTask No.: 7219.02.02.05 0 Waste Characterization 

ProjecVTask Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to: 

Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract#: 

Record Center Code: Lab Destination: Severn Trent-St. Louis b! Released by CCC No.: 

Logbook Ref. No.: ER-047 SMO Contact/Phone: Pam PuissanU505-844-3185 0 Validation Required 

Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area TA-V P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 

ER Sample ID or Pump ERSite DatefTime(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

062473-001 TA 3/5-196-C19-280-SS 280 196 6/13/03 1515 s AG 125m I 4c G SA VOC(8260) , 
062473-002 TA 3/5-196-C19-280-SS 280 196 6/13/03 1515 s AG 250m I 4c G SA SVOC(8270 

r 062473-003 TA 3/5-196-C19-280-SS 280 196 6/13/03 1515 s AG 125ml 4c G SA TPH 

RMMA DYes L::.No Ref. No. Sample Tracking SmoUse Speciallnstructlons/QC Requirements Abnormal 
Sample Disposal L J Return to Client [.;]Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0No Conditions on 
Turnaround Time [] 7 Day l J 15 Day L"J 30 Day Entered by: Level C Package 0 Yes 0No Receipt 
Return Samples By: D Negotiated TAT QCinits. •send report to: 

Name A Signature I nit Company/Organization/Phone/Cellular Stacy Griffith 

Sample J Lee /L,/L.A,(~ JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 Lab Use 
Team R Lynch 7~~ ~ '"eston Solutions/6135/505-844-4013 Phone 505-284-2588 

Members lc;, f"!o·iffitl, f", ,_ . .,. -

1-"7 *Please list as separate report. 

1.Relinquished by..-:'.......-;· rl/... JEJ/./2Z... Org(p/14 Date,C-(t ~o3 Time ! O'L 0 4.Relinquished by Org. Date Time 

1. Received by ~/;Ct .... '-1 ~/L-'1 c;,__UI Org.['; i.1 Date !.!ft ... {O'JTimeJO:J.O 4. Received by Org. Date Time 

2.Relinquishe6"by ..-y " 1 v l " Org."' Date ·r-- Time 5.Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by 
----------

Org._ Date Time 6. Received by Org. Date Time 
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Internal Lab 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

_N')A 
Page_1_ofl 

Batch No. SMOUse ARICOC l 606415 
Dept. No./Mail Stop: 6'11.33/1087 Date Sampl~s Sllipped: Project/Task No.:~·· .02.02.05 0 Waste Characterization 
Projectrrask Manager: Brenda Langkopf Carrier/Waybill No. SMO Authorization: · ~..- -Send preliminary/copy report to: 
Project Name: SWMU 196 Lab Contact: Mark Loeb 800-333-3305 Contract#: 1 
Record Center Code: Lab Destination: Severn Trent-St. Louis $ ~ vf1fr~Wf'G /.3, 7/l {J"' [ !d Released by COC No.: 
Logbook Ref. No.: ER-047 SMO Contact/Phone: Pam Puissant/505-844-3185 .· h J '& D Validation Required 1 
Service Order No. CF 042-03 Send Report to SMO: Wendy Palencia/505-844-3132 0/ /,.. &{?_ Bill To:Sandia National Labs (Accounts Payable) 

Location I Tech Area TA-V P.o. Box 5800 MS 0154 

Building J Room Reference LOV(available at SM9l Alhun""'""" NM 87185-0154 

ER Sample ID or 
Sample No.-Fraction Sample Location Detail r 

ER Site~- Date/Time(hr) -~ Sample Preserv- I Collection' Sample 
Depth (ft) No. Collected Matrix alive Method Type 

-.,,.,me1er & Method 

062476-001 T A 3/5-196-C21-300-SS 300 196 6/13/03 1645 s AG 125ml 4c G SA VOC(8260) 

062476-002 T A 3/5-196-C21-300-SS 300 196 6/13/03 1645 s AG 250m I 4c G SA SVOC(8270 

062476-003 TA 3/5-196-C21-300-SS 300 196 6/13/03 1645 s AG 125ml 4c G SA TPH 

062479-001 TA 3/5-190-0X-TB 196 6/13/03 1650 L G 3x40ml HCL G TB VOC(!3250) 

062484-001 TA 3/5-190-0X-EB 196 6/13/03 1650 L G 3x40ml HCL G EB VOC(8260) 

ILabsanipfe 
ID 

~I 062485-001 T A 3/5-190-0X-EB 196 6/13/03 1650 L AG 2x11t 4c G EB SVOC(8270 

RMMA DYes- ~o Ref. No. Sample Tracking SmoUse Speclallnstructlons/QC Requirements Abnormal 
Sample Disposal L J Return to Client L.;J Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes D No Condjtions on 
Turnaround Time [] 7 Day [ ]_ 15 Day [.;J 30 Day Entered by: · Level C Package 0 Yes D No Receipt 
Return Samples By: [ ] Negotiated TAT QC inits. *Send report to: 

Name ..., Signature I nit Company/Organization/Phone/Cellular Stacy Griffith 

I 
Sample 
Team 
Members 

rJ Lee • ./..-. JDL Weston Solutions/6135/505-284-3309 Dept.6133 Mail Stop 1087 

IR Lynch ~p ~ Weston Solutions/6135/505-844-4013 Phone 505-284-2588 
fp ro .. :u: r..1 
10 00011 

~::;;;:::/ I I I [1.Re1Ln~ished by~ ~ Org~/<4 Date C?'t'l/IPJ'Time H?'ZO 
1. Received by 
2.Relinquished by 
2. Received by Date Time 

I3.Relinquished by Org. Date Time 
[3:-Receive-d by Org. Date Time 

*Please list as 

1_1>1'_ 

4. Received by 
5.Relinqulshed by 
5. Received by 

I6.Relinquished by 
16. Received by 

'report. 
Org. 
Org. 
Org. 
Org. 
Org. 

Or9._ 

Date 
Date 
Date 
Date 
Date 

Date 

Time 
Time 
Time 
Time 
Time 
Time 

Lab Use 
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2000 Data Validation Reports for 
1994 Data 
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MEMORANDUM 

DATE: November 14, 2000 

TO: File 

FROM: Kenneth Salazi3'rf 

SUBJECT: Organic Data Review and Validation 
T A3/5-Site 1 9 6,241, ARCOC #00350, 
SDG #036545, Project!Task No. 7219.01.06 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8240 (VOCsl, EPA8080 (PCBs), EPA8330 !HEs), and EPA418.1 
(TPH). Problems were identified with the data package that result in the 
qualification of data. 

1. VOC Analysis: For the trip blank (TB) and field sample, methylene chloride was 
detected in the method blanks. The associated sample results were detects, 
less than ( <) 1 OX the blank concentrations, < the reporting limits (Rls), and 
will be qualified "5U,B" and "0.5U,B," respectively. 

2. PCB Analysis: The DCB surrogate recovery of sample 036545-0005 was < QC 
limits but greater than ( >} 1 0%. All results for this sample were non-detect 
(NO) and will be qualified "UJ,A 1." 

Data are acceptable. OC measures appear to be adequate. The following sections 
discuss the data review and validation. It should be noted that this data package 
was historical, and the OC data provided by the laboratory were limited. Thus, 
complete data review and validat1on was not possible. Therefore, use of this data 
validation report should be at the sole discretion of the user. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 



Calibration 

All Analyses: No calibration data were provided with the data package. 

Blanks 

VOC Analysis: No target analytes were detected in the method blanks except as 
noted above in the summary section. 

PCB/HE[IPH Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC Analysis: The surrogate %Rs met OC acceptance criteria. 

PCB Analysis: The surrogate %R did not meet QC acceptance criteria as noted 
above in the summary section. 

HE Analysis: .No surrogate data for this method were provided with the data 
package. 

TPH Analysis: Surrogates were not required for this method. 

Internal Standards USs) 

VOC Analysis: No IS data were provided with the data package. 

PCB/HE[IPH Analyses: No ISs were required for these methods. 

Matrix Soike/Matrix Spike Duplicate <MS/MSDl Analyses 

All Analyses: No MS/MSD data were provide with the data package. 

laboratory Control Samples !LCS/LCSD) 

All Analyses: The LCS/LCSDs met QC acceptance criteria. 

Other QC 

VOC Analysis: In the TB, 2-hexanone was detected. However, the associated 
sample result was ND. Thus, no data were qualified. No field duplicate or 
equipment blank !EB) were submitted on the ARCOC. 

PCB/HE/TPH Analyses: No field duplicate, EB, or field blank (FB) were submitted on 
the ARCOC. 

No other specific issues were identified which affect data quality. 
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Please contact me if you have any questions or comments regarding the review of 
this package. 



--
Sample Findings Summary 

Site: TA"l:.l~- S;\e 11£, ,2'-11 ARJCOC: 00~50 

&I~ oviO ) 
. . ,,n 1 P<f 

Data Classeficatton: .:I -"'r~- i,s \. ~ ~ "'~'<tho 
I 

ER Sample 10 Analysis DV Qualifiers Comments 

;Vo cl. o-. >t- "' wc..r-e tii....A.\i~t'e..d 
(.. 

[) ~.\-'\ a.re. Ct.(. e. p +-e... I, I e . 

~(. ,.41\e,~ v. re.<; ~p(l) c::. 4\1- ~ l,e. o..cla~"'-"' \-e. 
I .... 

ER Sample ID -This value is located on the AR/Chain of Custody. 

Analysis -Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers -The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments -This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/J, EPA80158, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: z?-:::: ...,..._ _ :;=:::~ >= Date: //It lf /oo 
8-2 
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DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

November 14, 2000 

File 

Kenneth Salaz ¥1'cf 

Inorganic Data Review and Validation 
TA3/5-Site 196,241, ARCOC #00350, 
SDG #036545, Project/Task No. 7219.01.06 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA6010 (ICPl and EPA7471 (CVAA). No problems were identified with 
the data package that result in the qualification of data. 

Data are acceptable. OC measures appear to be adequate. The following sections 
discuss the data review and validation. It should be noted that this data package 
was historical, and the OC data provided by the laboratory were limited. Thus, 
complete data review and validation was not possible. Therefore, use of this data 
validation report should be at the sole discretion of the user. 

Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: No calibration data were provided with the data package. 

Blanks 

ICP Analysis: No target analytes were detected in the method blank except zinc 
(Zn). However, the associated sample result was > 5X the blank concentration. 
Thus, no data were qualified. No initial or continuing calibration blank OCB/CCB) 
data were provided with the data package. 

CV AA Analysis: No target analytes were detected in the method blank. No initial 
or continuing calibration blank OCB/CCBl data were provided with the data package. 



Matrix Spike/Matrix Spike Duplicate <MS/MSD) Analyses 

All Analyses: No MS/MSD data were provided with the data package. 

Laboratory Control Samples CLCS/LCSD) 

All Analyses: The LCS/LCSD analyses met OC acceptance criteria. 

Replicate Analysis 

All Analyses: No replicate data were provided with the data package. 

ICP Interference Check Sample UCS) 

JCP Analysis: No ICS data were provided with :he data package. 

CVAA Analysis: No ICS was required for this method. 

ICP Serial Dilution 

ICP Analysis: No serial dilution data were provided with the data package. 

CVAA Analysis: No serial dilution was required for this method. 

Other QC 

All Analvses: No field duplicate, equipment blank {EB), or field blank (FB) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of 
this package. 
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Site/Project: ~ 1/t:; - ~ i¥- /'tl. 1 .)..'il 

ARICOC II: ()0] ~ 0 

Laboratory: G."'s.:.c.a 

Data Va •.. .:ttion Summary 

Projectffask II: 7)-tj,Q/,OC. II of Samples: b Matrix: 3 S&tl/ )sl~/ f""tk-4Jy 

Lahoratory Sample IDs: 0 36 DJ'-~I h> -Cbo b 

Laboratory Report II: __.D~1.::...t.-=.~_"4:...:{=---------------------

2. Calibrations 

), Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 
--

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Other 
LTPt\-) -
v -

rv'P !'fl N'P NV 

U,~ I I I ,/ v J' v 1/ 

;VP ;VP 

Check (..J) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 
Other. Reviewed By: .;;;z::::= ·- ~.;;>- Date: 11/t't/oo 

B-12 
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Volatile Organics (SW 846 Method 8260) Page I of 2 

Site/Project 01"3/S"- S;k. l<:j', l-'1 I 

Lahonttory: t ..... ~C.._,.YJ,.~'-------

Mclhods E:-PA. ~ ;;l.'-i 0 

1\IUCOC II 00~ 50 

Lahoralory Report II U ~ ~ S" 4 { 

Calib. 

II of Samples: ;;l. Matrix: I .s 1 .. ~ /1 .., .. t 6'-4.1" 

Lahoratory Sample IDs: 0}<. ')4 S - t>oo'-i <t -ooof,<.r~) 

Balch lis: O&-J1.4.t.C,'i·A(,I .. ~\. 0&-J'-'C. '1'1-L(~ ... e.J-\ 
Calib. 

I ~ I~~ ·I Intercept 

RSD/ 
IS I CAS# I Name RF 

R' 

>.05 
<20%/ 

CCV 
%0 

20o/o 

Mettu)<:f 
Blks ·. LC~ I Lr;sl) I ~~.~ ~···' MSI ~:~~I :~~r~L al!m.I···~·~•·,I'H> ,,. P,4S I Ml)P I ~PP RPD . m.:~ : (~~r {~ .. ~ : ::: ::: :: ... 

0.99 {si .. Jo:.\ 
74-87-3 Chloromethane .J 0.10 \ v 
74-83-9 llrornomethane v 0.10 _\ 
75-01-4 vhiyl chlor1dt 1/ 0.10 y 

-

75-00-3 Chloroethane / 0.01 \ v 
75-09-2 methylene chloride (IOxblk) / 0.01 _\_ o. J..L 
67-64-1 acefone(l Orhlk) io.L 0.01 \ ./ 

carbon disulfide v 0.10 -\ 
1,1-dkhloroelhene 

I 175-34-3 I 1-dlchloroellmne 

2 
2 

2 

2 
2 

2 

2 
2 
2 
1 

.1 
3 
3 

3 
3 
3 
3 

67-66-3 o.Jorofonn 
107-06-2 
78-93-3 \ 
71-55-6 _\_ LV 1\.. 
56-23·5 carbon ltlnchlnrlde \/1 A V 
7 5-2 7-4 I Brornndichlnromethane I vlo.zo \v 
78-117-5 11.2-dkhloroprnplllle - -- I viO 0' _\ 
10061-01-5 lcis-1,3-dichloropropene I. ,111.20 \ 
79-01-6 ITrlchJoi-oethene I v 10.30 \ 
124-48-1 I Dibrornochloromethane l.L_IO.I 0 
79-00-5 II, I ,2-tri.:hloroethane l, .. fiO.I 0 I I I\ 

~0~~:~2-6 [--:fj~;~,-1 I I 
108-10-1 -~~=:J.:.....:..r:.::;.: 
~91-7R 6 
----·-~~~~~-
127-18-4 
79-3 4-S 1,1,2,2-lelrachloroethane 

108-88-3 ltoluene(IOxblk) __ hLI0.40 I I I 1\ 
108.90-7. .. ·l<...loltirobiitZeiie I ~o_so. L L L ~- :lc_ __ --:'EX~::: T:: · 
I00-41-4 IEthyJbenzene 1.,10.10 I I I I \ 
I00-42-5 !styrene . _____ LLio.Jo I I I I \ 

l~il'>·~ I v"".l kc.~~ Ill .. 

Comments: Notes: Shaded rows are RCRA compounds. 

II/A A/~ 

. : '= ., ,. 

····•.1•···1<•~1.:· 

~ 

\./1;/h./ I.Vr•.·IAIPiilP . 

}2[0PLJ?UJA/PIXlfTillllPT'~ 
·~-,-.-. 

v 1 v lv IMP 11\/P 11\/f 
lZll\/lV:: TJ\'/P:I:A/I'HlVP:. 

Reviewed By: ~ -=-~~ 

- - - - - - - - -B-1 ... - - - - -

./ I V"" 

I 
. . . . . . . ' . ' 

1--
2.'( 

i/::::.·:1::::: .. ::· 

... ,.,,:I ' 

•••=: ••1•==•::::··· 

.V~" N.1f Afl1·~)(., 
.VP::r PtJ"T rrN•"W.... 

Dat P. _{/ ity-'-/c=ou"'----

- - -



--
Volatile Organics Page 2 of2 

Site/Project· J?\ Vs- $1\c.-1'1(2-iJ 1\R/COC # oo ~ s D Balch #s: x...:. f.,.,.._ I o~ .2 -Luhoratory __f.""~c.c..o Laboratory Report# 0 ~u_b_:~,~_~_!_>l..'l ____ _ II of Samples: ---"';;2.::.__ ___ _ Matrix: I 11~ /{ .. , ke;.U 

Sample 

i\ 

SMC I: 4-Bromonuorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC J: Toluene-dB 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC 1 SMC 2 SMC 3 

~ 
~ II. .I l 

"\ 
·~ 

IS 1 
area 

·~ 

~ 

......... 

. IS 1··•·•· 
RT ·· .. 

~ 

··. IS2 .• IS 3. .... Is 2\ ....... ' .... 15.3 
•• ••area Rt>> ····••••.•RT••·······.· area .... 

. ·.:-:;: :::;:. 

J. 

~ 
~ 
~ 

~ ~ 

IS I: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

~ ~ 

""' 
~ 

Comments: "'5....-...--v 
-=:>'"!- ~ .....-~.l ~\,.Ju ~ JA.c_ (f!> .....J. ~).. S•'f~, .....c..~ylc.-e. ~t...lo,;-.}.. 

'-'"s .,U.\..u,.W . Tk "''\"<..· s~t... 1"'<-\ .... t\-s ~ ~e..\-c.c..trs, L tM .t"'c 

bl-..."' Cc:J .... t..s, .c.. ~ llt.." 1 o.-J v-•lt t,.... ~"""«1.-t.""""-t:' •su,ll:.'' cr-J ~o.ru,~, ''re}ftd;t~~t~ 

:=r, 1- ~ Th, l-Lc..~«.-..a-c. \..oJ'"-' h-b\c.cl. ~w .. ......v-, -\1. a)~o,. S""f '-. 
y-c..~~A\- vJt..5 /\1/). (""""'s, v-4 J. ... h.. ~ 1\,.-c.<lr~.~. 

8-19 
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High Explosives (SW 846 Method 8330) 

Silcfl'rojecl. 7i\'Vi- S;\.( 1~6,)'11 AR/COC II 00 :\.r_Q Lnhoratory Sample IDs 0 lL 5"14 ~ ~I , -Q:U ,1 V?o1 . . 
I .ahoratory: _ .. f.::"'~s!.!oc:..cc-c~------ Laboratory Report II __,0"-3~6'--'S"'-'1-'--~:<..~ ____ _ 

Mclhods t:r~ &"3 ~o 

II of Samples Matrix: So; I 13atch lis: QC. J\.ll 9 '1 -7 4 

Curve CCV Method. . ' ' . . . . >Lcs: : Ms·•• T Fi~ld/ •·•·l::qtiliJ~E L f.leld . 
CAS# NAME A Intercept Rl •t.o Blanks LCS LCSD RPD MS MSD .RPD•• :-Cup;:·: •:: Blanks•: :: Blanks··· 

:::m:· :;-::·· l. .99 20% u 
2691-41-0 HMX v 1\ / / 
121-82-4 IWX '\. 
99-35-49 I ,3,5-Trinitrobenzene '\ 
99-65-0 I ,3-dinitrohcnzene '\ 
98-95-3 N itrobcnzene \ 
479-45-8 Tctryl IV I' 
118-96-7 2,4 ,6-trinitrotoluene \ 
35572-78-2 2-amino-4,6-dinitrotolucne \ 
I CJ406-5 1-0 4-amino-2,6-dinilrololuclle \ f----

2,4-dinitrotolucne \ 121-14-2 
606-20-2 2,6-dinilrotoluene 1\ 
88-72-2 2-nitrololuene \. 
99-99-0 4-nitrotoluenc '\.,. 
99-08-1 3-nitrotoluene It ~ II 
78-11-5 PETN 

~~~rJ'pl~{ sM¢ ·~REO < ~M§ Rf : . ~~TP'~ -JM~-%~~9 _ -!.~MG .. ~]:"_:• 
NP -- -

Confirmation 

· Sam-pl;·-1 :<CAS~ J fflPPP~~~· I :c~-,T~iW1 F-1···· .. 9~~:~i_:·:U-:~~p;~;i#~~: 
-"'LPJ._ 

(MI ,vb\ 

Sollds-lo-aqueoUJ convenlon: 
mg f kg= 1•g I g: ((l•g I g) x (sample mass (g) I sample vol. (mil) x (1000 ml/1 liter)) f Dilution Factor = J.lg /I 

20% 20% Rf>o:: 

v j N~ 1\11> JJS> AlA 
I 

I 

,v ~ ' ' 

" 

--
Comments: * S .... -,_v 

u u 
/II~ NA. 

,, v 

... 

-

··-

NA • }.}Jr Aff1i2...~~ 
,vP :- N H· pr a.,. ;cla.J 

--:7 A-tl Q(. (,1"•'\.vo'A ~ --\. .AJ_, J-.h. ~ '{'-1,-f"-J. 

Reviewed By: .;;.::::= -::::--~ Date: Jt I!...Yict!._ 

-- --- - - - -8-- -- -- - - - -



---
PCBs (SW 846 - Method 8082) 

Site/Project. .::[A 3/r - S ,'~_!2S~ AR/COC II. --=0-=0_1-=--C):_O _______ _ Lahoratory Sample £Ds: Q "?ll. :;-'1) - oooS 

Lahoratory: ~S«:-G-0 l.abornlory Report# _0""--~~(."--=-0--=~-----
Methods: trA&-o~ 

II of Samples I 

T 
CAS# I Name lc 

l 

12674- I I -2 Aroclor-1016 V 
I I I 04-28-2 Aroclor- I 22 I 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-124 2 
I 2672-29-6 Aroclor-12-tX 
I 1097-(,9-1 Aroclor-1254 
I JOIJ6-H2-5 1\roclor-12(,() I~ 

Sample 

. .. . 
Sample .· · 

r.IA 
I All f\11\\ 

Matrix: sl~ natch lis: 3o Ju .V9 '1- Nl 

-
Calib CCV 

Intercept RSD I R2 
%0 

Method 
Blanks Lcs I Lcso MS Msll ~~~~·~·· Eq~iJI~. ••••.•.•••. : > ... ... 20% .. ~~o ••• 13'aol!$ 

I"-. 
<20% I 0.99 20% 

./ N()_ I N'L w I tVA I ItA. AJA 

""--....... 
r-... 1\JD 
~ 
~ 

~ .\J \7 
./lvlv 

' IV I ,v ~ I 

SMC SMC RT • $MCL T : S~C RT : : Comments: 
0 REC .•1 'R.ECf :: . .. . .. . . c 

IV/\,.. ..u.n- Ati 1.~\1. 
NP = .V.-+- r, ... ..,,~ 

y, . /•............. .... *J~""""""'1 
()-;l Ll:l(.b\ N ._-, ~ 0{...~ 'S ...,n~~~\c.. re.w.....ry ....,..~ .c Qc 

Confirmation 

CAS# RPD>2s% 

r------

I ~ .... '\1 \, ... .lt -, 1 o .,,., . A-ll ,. ~ ..... I \.s w 

·········: •$.#:mP''•·•·: ·.::. •••·.·J•·••·:··••9e~·~··:.·.··••l·· ... ~rP•~··~~%·••• 

S""i ~ .-(.)a)S" ~-... ,N/.) ~ """'lf "x_ 

't""""\,t-n..J. ~'lAJ, AI.'' 

~ 

Reviewed By: .;;;;?;;;" ·-.,___... ~ Date: _I (/!y_/OQ __ __ _ 

B-25 



Inorganic Metals 

Sitc/Project1A; 3/5- S_l'k l~_:bf__ i\ 1ucoc 11 ~0"-0_J-'{'-iu _________ _ I ,ahoratory Sample IDs: .JO>L..3uf.LS'4~~S"~':.Jl..J.?uCO\,l;,lS"L-_____________ _ 

Lahoratory b.') c.• o1 Lahoratory Report # __,0~~ .... 6""S"-'i-~-----

Mcthods ~ bQhll~f~..lr 1 '1 J \ L .... c..""v---'~"'--'--~------------
11 or Samples I Matrix ____..)I..., ....... J.,y..,__ __________ _ 13atchlls: 20JL4Lq1-'IO(!c..F), )OJwt.'l'f-,A(CdfMI 

CAS#/ 
QCEiement .... 

Analyte 
I TAL I ICV Equip. I Fl~ld 

Blanks Blanks 
CCV I lCD I r.cn I Method LCS LCSil 

LCSil MSil 
Hlanks RPD nrn 

7429-90-5 Al J v r./ v A~,- AlA 
H40-J9-3 Da ,/ \ :: I 
7440-41-7 Ue " \ 
7-Uil-43-9 f.'d ./ \ 

-+-f-

7440-70-2 Ca ./ \ 
74-t0-47-3 Cr ./ \ 
7-140-41!-4 Co v L\. 
7440-50-8 Cu _:,./_ 
74.19-!1?-li Fe ./ 
74J?.?5-4 M~: 1/ 
74)9-?ti-5 Mn .JL. 
7440-02-0 Ni .i 
7440-0'1-7 K J 

1\ I I I I I I I I I I I l_l 

. I v ~~~t ~ ( H I \ Ill I \+~ I 111111 111 PI 1 I 
74-l0-22-.j A! v , ... ,, :, 

7440-23-5 Na / \ 1.1 
7440-62-2 v ~; \ ~ \ 
7440-66-6 Zn __!L \ \ 

\ 
1.1 v 1/ 

\ 
7439,92-l Pb \J \ v :,· I -..:/: I ~/ I v . : :::.,,_ili,:.!::::::;···· 

7781-49-1 Se .. ../. .. ,,., ·:·:v, . 
7-U0-38-2 AI if T, .. :.· ~~···_ .. , I ·''·:::;;:: 1\. 

,,.,,_ 
<I•'•••' 

7440-36-0 Sb v \ \ 
7440-28-0 Tl .X... 

\ 
\I J...IJ.-IJ. I• 
\ 

\ w 
7439-97-6 n.: 1-o . J.. ••.• 

\ 
\ J ~ / I .I I/ f ' I J • L ::.:. . ....... .... \I AlA. lid A ITlL 

Cyanide CN 

Notes: Shaded rows are RCRA metals. Sollds-to-aqueoWJ convenlon: mg I kg= JAg I g: !(JAg I g) x (sample mass (g) I sample vol. (ml)) x (1000 mill liter)) I Oilulion Fad or ~ flg /I ,.u.\ "'.No-t Arr~·~'" 
tvP"" "'~"' f'1.J..-,"J4...1 Commenls: ~ 5.-..--...... .., 

_..:/ 'J ... }1.... """"~~l ~1-1.. 1 "2 ... ....,..,, ~>t-t.. ... ~. \-lr,...ve-__...., ~ CI\S¢.:... Reviewed By: 

5tvf~&.. _.c.s-'~ v-.~c,.J "7.Th YtL ~1-\:.c.c.- .. Tw....s, ....... ~h. ~w ... IJ 
.z?:: ??:>-~ Dale: J tLI.Y_fQQ __ 

~ qv-.l.~:'c-cA. B - - - - - - - - - - -- - - - - - - - -



-------------------
General Chemistry 

Site/Project: 1f.tt 'Y5 - ~ i 1<.. I '1 I. 
1 

).. -..1 

Laboratory: f"' !>c..(.{) 

ARJCOC II: 00 3)0 Laboratory Sample IDs: 0 ~ l. )'i) - O)o 5' 
Laboratory Report II: 0 )t. 5~ ~ 

----~~----------
Methods: trA '11b" I I ( n tt\ 

II of Samples: Matrix: ---"'-'3 1!..:::"'~~~------------------ Batchlls: QbJ''-'L9'1-6A 

cAS. .I ,,, ,,,,, ', 
............ !I ,.,; I = I lCD I....... . ... L 

CCB 
M~thod 

Blanks 
LCS I LCSO 

LCSD 
RPD MS MSD MSD I Rep. I ICS 

RPD RPD AD 

Serlo I 
Dilu
tion 

Field 
Dup. 
RPD 

Equip. 
Blanks 

~\1 .II NP I tv'P I ;JP I/\IP v / I ./ I \/"' I ;VP I tV p I ,vP L.vP I N A I N" I AI 4 I ,{!A. 

Comments: 

Reviewed By: g---=; ~ ~ .-s.-
R.ICi 

Field 
Blanks 

,;U4 

(1./JI.ro;. tJJ<t App t; ... ~L 
NP > ,U.l (lr.:.v,k) 

Date: II /;Y loo 



- - - - - " - - - - - - - - -
~

~--v.Jhdia I 

National 
Laboratories 

ANALYSIS Ra::.QUEST AND 
CHAIN OF CUSTODY RECORD 

,-AR/COC- O'IJ50 -~;: I 
SF 2001-COC (12-931 PAGE _/__ OF I 

Department No.: 1 ~-:; '~., L Dale Samples Shipped; 
(p 1._1- ., 

Bill to: Sandia National Laboratories 

ProjecVT ask Manager: / '-' •' ,.r. 1/t!.~ /,?,.;._,;-~ 5r dvtr'- Canier/Waybill No.: /1Lflf337•• ,'.,',Ji.· I Supplier Services oftpartment 

Project Name: ··r •• • ; Is - -:-'oc. Z-1_~. /7 (. lab Destination: f,t<)~'ft~ //,n~L 'i ·- . ••\.;. ;, P.O. Box 5800 MS 0164 

Sample Team Members Zu, :1 riel.~<-'" Lab Contact:· -ic.((tV · /.)1.! ,l;iJ.t.f"t! I•· I"'"· ' : Albuquerque, NM 87185-0164 

/I., r' ( 5 <.#- /_,.;_,.7, 7,1 lV SMO ConlacVPhone: · bl"'t )t, l~~d:;.v-7:1 (~:)6'i'~t>4'c> Contract No.: ro 7 · 1 7 3.bo 
Send Report to SMO: /;t,n )'., t>st~,._r •·'' •!' .:·: :. ''·· .. \' Case No.: 1611.3° 0 

· SCL or Logbook Rei. No.: ('c' bll . 12£1 t• ; q SMO Reference No.:; ''·1..~ Lf.[~. 15"-l · 'cJ 'l .. ~ I ,f r>, :··.I SMO Authorization: j) ~- J-dl"'- UL , 
\ 

Sample 
·Fraction 

Sample Dateffime Container Sample 
Preservative Required Analytical Testing . , Lab SaJll>le 1 , • Cj9nditi~~~M 

Number Matrix Collected Type Volume Number· •·· Rece T{~: .•. 
1 N( /,v • 

5o, /... ~-/1-4~ " (~sf>o \ 
' ., . ·f~.' " 

t'/ ,;.,.q?f. - I tJ 'i ?t; 6 < "SS lbc, l- 1/E "' {I ?t o>;' .,- /F-;;IJc. I' : .. -~ ·iY~. . . . 
'-' t 7 - I +-- l ± ± 

r .. , ' 

, ' . 0 ~}/., 6 UI5S (ft."?- I' ~I : i • 'I -i !I • :J'ufJ!ri: C.-' .• -

;1(,410-1 /} '111 t U4S5 /b" 'l .I I :o\' '"i'\ . .-,, •· r·~~l :.;;,.~.t<,' 

_·/{1/Jci-/ ~L.__o6c hfc, (,t.A_SS L/ tJ c- voc ( fJL4o) I ~ 'I',. : ')I, ... HOM~ 
• I ' ' I I 

--· 

'/?4=7<1-
., J /u3? bLI-ISS /0o ?- J; ?~B. tefo€0) 1 T?!ol('ltll.l), ) . ' ..... ' il ., !J lvl il,lll 
l.- T,4t ,...,c 7dls /t.oto/zu~ ,:! I} J·• I ···•. i" '+ "1"''"/' --

/' /' '/b () - I "'-~7c'll ~ lu'-15 &-. I~ :7 ~ 1'P!. ._ ;/fL &t.!L ( (~.?'lu) li!_t.P Bo<~,../<- jt•'.!:rl ··dt '·'" li ·- 'ti ;\. u1t 11\n: ~ 1 
''' ·•· -···t I:.;·, ! ~ ·-~~~~·:~1>111,.~ 
-·I ·'. .~.. I 1 ' •.-i .• ·: ''I 

I 

' ' • I •_'' ~ ' • • , • : ~· (•. •, I ltllt<·/~'(lf/1~ ,; 

:,, . ~o' . . 'I. . • ·~ '; ' t I Jrl ( . "W, . --· l'r"jf ··,. 
'· . l ' '. ' 

. '·. •,!: !I '< I g ··~. jr\>J~ .. 
' I ·• . I 

,,·,, ·'· ' ' ';•\ . ." ';IIIJ ... ;l.d i . 
Possible Hazard Identification *Reference atlached radiological screening for 

I2J Non-hazard 0 Flammable 0 Skin lrrilant 0PoisonB 0 Radiological specific contact readings. 

Turnaround Time Spedallnslrucllons/QC Requirements 
f7A...,c•• 4~1'-Jo...l 

[,lNormal QRush ?;,; (I..'.)..Jf';frl(t -?it.-II"Jf" ~,<)1 t'oj''f 4~ /1 <' $'-C .,-S 7"o 
Required Report Date (§"o~) '04'0- 04t'?--

Sample Disposal 
ElDisposal by Lab ?t' d (' (),.., '!1114 ( z - !tll?$/.;1,.. J / u;.... 7,., . .._.~ rl" ,:; ... ;3 .e t t-

0 Return to Client Archive Until 

1. ReHnquished by '7 ~ '.;4'' .1-cc.r- Org. /7"(--' Dale/,- 7 ;z. 14 Time !7 c..-V 4. Relinquished by Org . Date Time 

1. Received by .. <(_,.,;.;' 
,/ (. ·, , iC:~ o- Org.Jmu-}. )G Date(-,. n-'l/Time I/-:.'"' 4. Received by Org. Dale Time 

2. Relinquished by / .•. r, :' ('l" t- Org. j~}~,~ JS ;t. Date 6. 7 7 ?I Time ;t1 o.J 5. Relinquished by Org. Date Time 

2. ReceiVed by Org. Date Time 5. Received by Org. Dale Time 

3. Relinquished by Org. Dale Time 6. Relinquished by Org. Dale Time 

3. Received by Org. Date Time 6. Received by Org. Dale Time 
-- -·. ,... ___ , __ 

v11:1 1 nw. ~un Susoense Coov PINK- Field Copy 



Sandia National Laboratories 
Albuquerque, New Mexico 87185 

date: June 21, 1995 

to: Paula Slavin, 7582 

from: Mark Lyon, 7513 

project: TA 3/5, RFI, Site 196 ARCOC: 02948 

Lab: Lockheed Analytical Svs. 

Lab #: L4382, L4426 (Re-run) 

Date Sampled: 4/25/95 

Enclosed are two data packages for your project. The packages include 
copies of the ARCOC form, analytical laboratory report, verification 
check lists, and any additional supporting documentation. The SMO has 
performed a Data Verification Level 1 and Level 2 (DV1/DV2) on the 
data. The data are being sent to you so that you may perform project 
specific data validation and approval/acceptance. Refer to the report 
narrative and verification check lists for comments regarding data quality. 
All original documentation has been forwarded to the Records Center for 
filing. If you need assistance with the data review or have any questions 
regarding the data please contact me at 262-8920. 

SAMPLE MANAGEMENT OFFICE 

Mark Lyon 

MLL:7513 

Distribution: 
7500 Record Center 

AL/05-95/WP /SNL:PACKAGE 301455.209.02 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 1-DV1) 

Proiect ~Jarre TA- 3/S KF/ 
CaseNumcer 3~17. 3oo' 

S't·l, I 9 0, ?age 1 :t .: 

SampleNumbers 0~137tf-D2 1 D213rlf-o.3, 021375-o::l, D21375"-'D3 

AR/COC No. D ;;1. 918 Analytical laboratory J.-.oc k h. e ed SDG No. J._J..f 3 B :;2.. 
AR/COC No. Analytical laboratory SDG No. ______ _ 
AR/COC No. Analytical laboratory SDG No. ______ _ 
ARICOC No. Analytical laboratory SDG No .. ______ _ 

In the tables below, mark any information that is missing or incorrect. 

1.0 Samele Collection Log 

I! em / 
Date / 
Sheet number and total number of shMts below / 
General information / 
Sample descnplion / 
Sample 10 number(s) and traction number(s) L 
LocaDon I / 
Time of sample collection 

.I\ \.JL' 
Sample type ·PV 
Depth below sutface / 
ac sample?" / 
Comments / 
Analyses requested / 
Project information / 

Project name L 
Case number/sel'.lic:e order num~ 

Contact information / 
Tumaround time / 
AegulaiDryprogram / 
Specia OC requirwn,l'nta 

Sample team member(s •• )heir sipiUre(s,, and initials 

Sample tracking in 
L 

(ltte ·oata EnteNd" and ·sy· spaces may be empty) 

/ 
a Describe any UI'ICOII ••ct dellciencies in S.Ciion 5.0. ·completeness Assessment.. below. 
° Comments are om, l'tlqUired tot QC samplft; lOt othet samples. this item Ca'l be blank. 

Aev;ewed by: rrJrv/. ~ 
Date: b -Jo;s= 

AU2·941WPISNL:SOP3044A.Rt 

/ 
V Complete? Corrected, i 

Yes No Yts No• I 
I 

I 
I 

: 

I 



~ - . : :-

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VER!F!CAT!ON/VAUDAT!ON LEVEL 1-DV1) 

2 0 Analvsis Reouest and Chain of Custody Record 

:I 
I :~:r:1are" 

rrem I 'l!s I 'lo 

I "age "'"""oer and ror• numoer of paqes v 
Prorecr onlormauon / 
Samcr• sl'r•Ccrng intamauon v 
:onrraa and case numo• v 
SMO aumonzarion sognarute v 
Locaroon intormarian v 
Samet• numOII'(S)Jfractian numtler(s) / 
Sample tO ;nrormarion v 
Oarwnme Y~T~Die(sl alflec:rld v 
Sample marnll v 
Conrainll' rypi(SI v 
Samele volume ./ 
Preo;¥·,aove (d'llmicll Md/a rnermal) v' 
Saml:lle coHICIICift melf!Od v' 
SamCIIe rype I 
~equirld analyiiCII 11Sf1119 ./ 
Sample intormabon i/ 
SciCial insll\leliONOC requiremenrs / 
CuStOdy recon:IS / . 

Lab s.nDie numbet L 
Conclirian upon recerpc ;/ 

.. 

3 o Document Comoarlson 

Complere? 

rr- I v .. No 

Dares on SamCIIe Colleclian log lnd AFIICOC .... I 
Sample re~~m memt11t1 on ll'le s.nple CoiiCiion Lag.,. ll'le ~OC agrH. 1/ 
Sample rO numbll's on S.,.. Collection Lag lnd ARICOC .,. ... ;\V7 
Dare and time on Salnlrte CGIICIIon Log lnd ARICOC .,. ... \'/ 
Analyses reQUISIId on AAICOC..,.. wm ll'loM .,_on 5anlole Calltcliorl£og. 

Projec:r rntormanon on S..,... CoiiCiian Log lnd ARICOC agr"" / 
The sample location on the Sample CoiiCiion Log .,. ... wrd'l d'le A?C and prajiCI· spacttic: 
plan requitemenrs a aurhorized cNngH 10 ll'le ~~~~I). 

The numtlll' ol invesngalive and OC sam111" ceilcect was 7"1d on me prOfiCI·SI)ICIIIc 
ptan(sl a aurnonzecs d'IIIIQIS rome Dlan(sl. 

The analyses requested on rile AAICOC wll'e !hose spact7in lhe PfOfiCI·speotic ptan(sl 01 
aurhonzld chanqes 10 llle plan( I). 

• Oesaroe any uneorrecrld delicenaes SICIIon 5.0. 'abml)leteniSs Asstssmenr: betow. 

Reviewed by: Jflldl "'l;e-- Date: 

ALi2·94/WPtSNL.SOP3044A.Rt 

?age 2 cf ~ 

I :or~tc::IO, 
'· 

I Yes I ':o• I 

i 

i 

I 

I 

I 
i 

' 
/ 

v (f) 

" 
Corrtctld, 

Yes No• 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VEAIFICATIONNALIOATION LEVEL 1-DV1) 

4.0 Analytical Laboratory Report 

I Complete? 

I Item Yes No 

Da~ revtawed, signa!Ure v/ 
Date samples recetved v 
Method reference number(s} / 
Quality eon1r01 dara ,/ 

Mattix sptq,.mattix sp•ke duplieare dara ;1./0 KC:G, 
Narralive complete v 

• Describe any unCOtTKred deficiencies in Seclion 5.0 ·completeness Assessment" below. 

?age 3 ct 4 

Corree:ecl' I 

Yes No• 

/ {f) I 

~ 
vc;::,T ....-D 

/ 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any 

problems that remain unresolved. 

5. 1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

Some boxes have been checked no: all problems are resolved. 

If any boxes have been chec~ed no. ~escri~ problem and ~esolution: 
5~ . fi f 

5.2 Analysis Request And Chain Of Custody Record AAICOC 

All boxes on the AAICOC review are co~lete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 
(p (i,~ ' b 

AL 2 ·941WPISNL:SOP3044A. R 1 

0 

0 

rn 
0 

0 

0 

0 

'I 

~ff 

No 
?; v 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 1-0V1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems rived. 

If any boxes have been checked no, describe r lem and resolution: 
~ 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no: all problems are resolved. 

( Y( ~o..( Ltv·d ( D~X6~ .::~~-.~.oJ-\ · e----x. ~;?f-~ f.?.-v~, IVIJ Cd?<__f,...{ lt;,'tlr 
BASED ON THE REVIEW. DOCUMENTATION IS COMPLETE: 

Rev;ewed by: fi1w} L Approved by~ 
Date: (o-] ~ ?'" Date: ---------

• Task/Projed Leader rrust approve data package. 

COMMENTS: 

ALI2·94•WPISNL.SOP3044A.A1 

Pag= 4 of 4 

Yes 
0 
0 

Yes 
0 
0 

No 
0 
0 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Project Name ]1\- 2 (5 'K r T , S I -~ ff ~ 
Case Number sb fJ. 300' , 
Sample Numbers 02 /3 N ~o2 I 02f ]9 ij -o:s oZ !3 15 -oz__ 

J I 

AAICOC No. 029L/ 8 Analytical laboratory )._a:_£~ e d 
AAICOC No.---

AAICOC No.---

AAICOC No.----

1 0 EVALUATION 

Analytical laboratory-------

Analytical laboratory-------

Analytical laboratory--------

Page 1 of 5 

SDGNo .. __ ~--3~~--2-__ _ 
SDG No .. _____ _ 
SDG No. ______ _ 

SDG No .. _____ _ 

Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and 
preservation correa? 

2) Holding times met for all 
samples? 

3) Reporting units appropriate for the 
matrix and meet project-specific 
requirements? 

4) Quantitation limit met for all 
samples? 

5) Accuracy 
a) Laboratory control sample 

accuracy reported and met for 
all samples? 

b) Surrogate dG reported and 
met for ad atgll'llc samples 
analyzed bf • gaa·chroma· 
tography technique? 

Reviewed by: w{J. -jqf.,V
.Date: b~ ;J t-9S 

AU2·941SNL:SOP30448. R I 

/ 

7 
I 

/ 

/ 

~ 
I/ I / I 

_A/07 ft=On lu·a (, lo -7 7 I / -l l/ 



Item 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

?age 2 ot 5 

Yes No If no. Sample 10 No./Frac!IOn(s) and Analys1s I 

I c) Matrix sp1ke recovery data '/ L / / ! 
reported and met for all 11 I A-U[ Rt:--vv[7,7c D I I I 

samples for which it was ! 

I/ ( /I I 

requested? ;;;.~ CuMV1. t::"'-'T I 

! 
6) Precision 205 cu rvt!Vlt?t<-J( i 

a) Laboratory control sample I I 
precision reported and met for I 

all samples? I 

b) Matrix spike duplicate RPO 

/ 
v ,// I I i 

data reported and met for aU 

V FUT kt:rJuBISD I I samples for which it was 

/ requested? I I 
7) Blank data 

a) Method or reagent blank data / reported and met ror all 

samples? 

b) Sampling blank (e.g., field, v / ! I 
trip, and equipment) data / /1/tJ1./€ . s v 61"1 t (t0D I I reported and met? / / I ; 

8) Narrative included, correct, and 

complete? t/ <;(? (;:> (" C}VM_ ~ J(-

2.0 COMMENTS; AI items marked ·No• above must be explained in this section. For each item. give 
SNLJNM 10 No. and the analysis. if appropriate. of all samples affected by the finding. 

W Y)1p-}\)_.f sfk'-k AOfoy{a) fov t.SD ~u oAJ 0 2 IS 7<{ -o:S e IFf>(\.) fl;cJV~ (, 

/'-"0 f ~ ./"-4- f=-1. u-z~~ u ~z ?\8 reco 

Reviewed by: 

Date: 

Al.i2-94tSNL:SOP3044B.A1 

i 

I 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

U<Jg~)?JL(N-d U ~;2_3~ ~bl.zfo. f};-ect'St~..v~ U-23:) l?C!Jv 

~ +- '1>7. 3 \??D. YAu~(~;;_..., 4v --v"-0-~ £cf- frrnu~ ;5 r-z<,pc-cfrct1 

1 rpe et f Cf ( 7 X? _D. (f) ~j, o4d Ma i A!-fldL-f ccfr1.--fv6 I !M '( f. f 
-{ rc ( r? f- ftv J, ( ovv t ( -(> e/'f" t'v fl-o v-c; (_ ~(" 'j s ~ c. a a Ire JJ Lt.- ~;v 

I · r 1 ; 

vu. Lu_q e"R"c>ec( lt~;h ~ j!I\_OA-va.4 o.-J S\.JW'v"\c..\£ c{u.-~ sluf:s ,-~ ac\v.:(l1 
1\--t C!»Arcc.\ It-~\ c't~o/u!U uvv.()...JJJ+ ~CJY.._~I"o/IM.J ()..! ~ f?AL<.J JCL~ lc. . 

/ 

Reviewed by: YJ/1 {)/"i ~0...-
Date: {o - 2-1- > ;;--

Al..i2·~1SNL;SOP30UB.R1 



..:.·:ac.-,--~,.,: 3 
:: 3;e 's :r ·: 
,)'f 1,;;4 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Page4otS 

3.0 SUMMARY: Summarize the findings in the table below. list only sampleS/fractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table it possible. Explain any 

other qualifiers in the comments column. 

Sam pial 

Fraction No. Analysis Qualifiers Comments 

D 2 1'3 1-_L(-O 2- Trt 'h ~;VI u Ac..ftvi)<' iJ lrss %~>v 2-s,i'-va.. ~rn:r, 
4 .._c( It'S'S' -f{,...AJ Cf'cfr;.Af /ctH! )P,.I'!Slo-u c;~~ 

() 2 151-)-o 2.. \1t ~( t ~/ 
D 2151-l.f-03 \) ~-:J3s- -:I -poe~ prec'tSro..v 6"\ sa ..... r?t, d'""Pt~ f:: cv<-<-( 

Ln.....> _met fr-,f. >nt'f~ ret"o~v-, 

o 213 f5r'Ds ~ ~ -J, -~ 
I 

/' v 
L_ 

/ ........ _._.., __ ,_ 
/ 

QUALIFIERS: 

J • Estimated quantity (provide reason) 

8 • Contamination in blank (indicate which blank) 

P • Laboratory precision does not meet criteria 

R • Reporting unitl inappropriate 

N • There is presumptive evidence of the presence 

of the materi.a _ 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: ~ rf'bJJ; 0.... 

Date: fD ~d) 1-c; s-
Ali2·941SNL:SOP30448. R I 

a • Quantitation limit does not meet criteria 

A • Laboratory accuracy does not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONtVALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ 
Fraction No. Analysis Qualifiers Comments 

/ 
/ 

/ 

/ 
/ 

/ 

/ 

/// 

/ 

(/// 

·~ 

/ 
v 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

... 
~ - , : -= ... 

.:Jage 5 ct 5 

/ 

// 
/ 

/// 

Reviewed by: rfl~ ~ oJ 
Date: LorV-7~ 

Approved by:• --------------

Date: 

·Task/Project Leader must approve data package. 

I 
I 

I 

I 

i 

I 

I 

! 
I 
I 

I 

! 
I 

I 

I 

I 
I 

I 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

?reject Name Page 1 of 5 
Case Number 3lo 1]-. 3 oo 

SampleNumbers R~-c:;.v~l...srs o-f Q2!39-l.f-v3 -A-r :.l='S<>-lJ 
l 

ARICOC No. D 2 q .tf9 Analytical laboratory /...oc /c_he(!d SDG No. ;_ l...j i..( ~ & 
ARICOC No. Analytical laboratory-------- SDG No. ______ _ 

ARICOC No. Analytical laboratory-------- SDG No. ______ _ 

ARICOC No. Analytical laboratory-------- SDG No .. ______ _ 

1 0 EVALUATION 

Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and 
preservation c:o"ec:t? / 

2) Holding times met for all 
I samples? 

3) Reporting units appropriate for the 
/ matrix and meet project-specific 

requirements? 

4) Ouantitation limit mel fot all I samples? 

5) Accuracy 
a) Laboratory control sample / accuracy repoltld and miC for 

all samplq? 

b) Surrog .. e dlla IIPOftld and v / // 
mel for al Gf1111* aamplft 

/ v /l;o'T A-a \'1 l t[' Ct- f:, (e_ / / analyzed br a pa chrom• 
tography technique? / / 

Reviewed by: 

.Date: 

AlJ2·94iSNl:SOP30«B.At 

I 



.::3:3 '.1 :f.

·-1 ·;;.: 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONJV ALIDA TION LEVEL 2-DV2) 

Item Yes No If no. Sample 10 No./FraciiOn(s) and Analysis 

c) Matrix sp1ke recovery data / 
reported and met for all v Lf/IJ~ lt:c{ 0 £5 reD 5c E {'()'t1tP7(3ttiT sample• for which it was 1/ requested? 

6) Precision 
/ 5&1!:. (o/MMC;</f 

a) Laboratory control sample v precision reported and met for 

all samples? 

b) Matrix spike duplicate RPO / v I I 
data reported and met for aU 

0 / ~dT ~! CQ ues 7e7;:) I I samples for which it was 

requested? 
I .2e f_[lo/1/}vle:-~ T I J 

7) Blank data 

a) Method or reagent blank data 

/ reported and met tor all 

samples? 

b) Sampling blank (e.g., field, 

t/ / L/" 
trip, and equipment) data 

·~ /VOl 5v8t1At 17EO // reported and met? 
,// 

8) Narrative included, correct, and v 
complete? ~ 

2.0 COMMENTSi AI items mariced ·No· above must be explained in this section. For each item, give 
SNLJNM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 

{Ji) Du?l ice \t c 9Y\Jn \ so V"'-\2 ~ &o-f c;nc...lyur£. he.. b :5u bs~'\vkO 5a_\1-\.P iQ_ 

dv lt.'('~ ~ r 7 -

Reviewed by: a1~c;:i{.,Pt--

Oate: lo ~a r~ c;s 

I 

: : 

I 

i 
I 

I 
I 

' 



-

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

?age 3 ot 5 

Ms \ rvl2>J) o~e~~ o& ~reCJ5t~ ~ \J -:2.?3/z ~(( O?vc{ L) -2 ~, 8. 
o/o R =fk= 0 -2..3s- CO? C(f-& ~& )53 % '( ce1ds poo-r fl~usr~)J 

'(v\Qo5V"-e. OQ ....-'\...~s-o ePD, @) Lu.. s ~ ;\fc)-t p40Jidq (6Vt--b \, 
\ t'VV.:L<k \'.J vefO\. + ( '(" ffC ,e-f b t V.U~') 'f._~ 1\D./5 ~ Je1 ~ 
Ct~ -Ao)l~d !b.Y 'fKwr5kJAJ5' tJ\Of\ (j~ Sul't\~ c\tt.~ s-~~\s rs 

d. c. ~"' ~l ( 'f '- 'hc'~ \ \e vt ~ ~('(;;lJ..u t:VV\OJJ\ . 

Reviewed by: 

Data: 

AI.I2·941SNL:SOP30U8. R 1 
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=3;e·-s:r·~ 

.... .-l'f . ;;.: 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION;VALIOATION LEVEL 2-DV2) 

?age 4 ot 5 

3.0 SUMMARY: Summanze tne findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table it possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

0 21'31L(r03 u ,23s- --J 

L_ 
/ 

/ v 
/ 

QUALIFIERS: 

J • Estimated quantity (provide reason) 

B • Contamination in blank (indicate which blank) 

P • Laboratory precision doQ not lftMC criteria 

A • Reporting unita!Mppropriata 

N • There is pr...,..... evidence of the presence 

of the mattrW .. 

UJ • The material wa analyzed for but wu not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

Al.i2·941SNL.SOP30U8RI 

~~ MSD '("l:t#'~~~'SJI~•1 j frt'ClStO..V 

"-+ -s-o !?.pD. 

~ 
/_ 
v 

0 • Ouantitation limit does not meet criteria 

A • Laboratory accuracy does not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Samplw 
Comment/ Fraction No. Analysis Qualifiers 

/ 
/ 

/ 
// 

I}/ 
(\ ~;/ 
n v 
/ 

/ 
/ 

7 
I 

I 
I 

I 
•t/ 

I 

I 
I 

?age 5 ct S 

Reviewed by: Approved by:• --------------

Date: Date: 

"Task/Project Leader must approve data package. 

,.LI2·941SNL:SOP30._.B.R1 
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I 

I 

I 
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2004 Data Validation Reports for 
1996 Data 



Sample Finding: 'mmary Page 

Site: Site 196 AR/COC: 04427 Data Type: Organic 
------------ ---- ---- ~-------------- -------· --~-------- ~------- ~------ ~ 

I 

Overall quality of the data Ia not clear and no data qualifiers have been aaalgned. Reported QC data 
for VOC and TPH met QC acceptance limits. 

-
Validated By: 1:1v,:.. ;I,Xm h Date: 04/23/04 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

April 23, 2004 

File 

Kevin Lambert 

Memorandum 

Subject: Organic Data Review and Validation- SNL 
Site: ER Site 196 
AR/COC: 04427 
SDG: 603374 
Laboratory: AEN 
Project/Task: 7219.02.02.05 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed using method EPA8240 (VOC) and EPA418.l (Total Petroleum 
Hydrocarbons). It should be noted that this data package contains little analytical information. The data 
provided is insufficient to perform a thorough data review and validation using SNL/NM SMO AOP 00-
03 Rev I. The QC data that was included in the package appears to be acceptable and met QC acceptance 
limits. However, the overall quality of the data is not clear and no data qualifiers have been assigned. 
The use of the data is at the discretion of the Task Leader. 

The following sections discuss the data review. 

Holding Times/Preservation 

All samples were within the prescribed holding times and properly preserved. 

Calibration 

No initial calibration and continuing calibration data were provided. 

Blanks 

No target analytes were detected in the blanks. 

Internal Standards ass) 

No internal standards data was provided. 



Surrogates 

VOC: 
The surrogate recoveries met QC acceptance limits of 80% to 120%. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

No LCSILCSD was provided. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC: 
The MS and MSD percent recovery (%R) met QC acceptance limits of80% to 120% and the MS/MSD 
relative percent difference (RPD) of 20%. 

Total Petroleum Hydrocarbons (TPH): 
The MS %R met QC acceptance limit of 80% to 120%. No MSD was provided. 

Target Compound Identification/Confirmation 

No target compound identification/confmnation analyses were required for these methods. 

Detection Limits/Dilutions 

It appears that detection limits were properly reported. No dilutions were required. 

OtberQC 

No trip blank (TB), equipment blank (EB) or field duplicate pair was submitted on the AR/COC except as 
follows. 

TPH: 
A field duplicate pair was submitted on the AR/COC. There are no "required" review criteria for field 
duplicate analyses comparability; no data will be qua1ified as a result. 

No other specific issues were identified which affect data quality. 



Data Validation ~ummary 
Site/Project: Ell. ~ /'1 6 Projectffask #: "l.21'iO).,()~()s # ofSamples: I 9 Matrix: J ~ s~; I, I ~·tl~ 
ARJCOC #: 0 'I 'I ;:t 1- Laboratory Sample IDs: 6 () 3 3 r Lf - () I 1i -L 1 
Laboratory: A f N 
SDG#: ~0 33f-l/ 

QOEJement 

I. Holding Times/Preservation 
--

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 
-

7. Surrogates 
-

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

An~ly,is 

Inorganics 
RAD I Other 

voc .·rCP!ARS CN 

v· 1 """" 

Check ('I/) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided . ~ _,1 J.. 

Other: Reviewed By: ~ d ~ Date: () '-1·'- 3 -e; 1.{ 

B-12 



Jl.+!--
. Volatile Organics (SW 846 Method 8~60) Page 1 of/3 

E /l s-t:.f I 9 6 ARJCOC #: 0 Lll./ ~ 2 # of Samples: / f Matrix: 9 S tJ ," / / e...p.u .,.~ 44.. Site/Project: 

Laboratoty: A eN SDG#: 6()3'3 1-'1 LaboratmySampleiDs: 6033?1./ ... O'S' ' t<t 1d -1~ _,, t;,·/7 
EPil-H~~'{_/)_{_1/_d_(.j Batch #s: N P /<+(, Methods· 

lSI CAS# Name .. ~ 'Min .. l 1. RF:I~pt 

1 171-SS-6 II. 1.1-tridlloroc:thane [710.10 
2 179-34-5 11.1.2,2-t«nndlloroethane 1./ lo.3oT\ 
2 1'19.oO<l·:r li~..;~~~~. .II Jq,J~ '.1 \ 
1 175·34-3 lt.1..dtdd0roethlne 1 J to.lo I \ 
1 ,7S-3S-4 ,1,1-lltdlloroethelle 1~10.20 I \ 
1 ·107l06·2U:aii~.. . -- o.i~: ~ 
1 llS6-S9-2 lclJ-1.1-dlebloreetheDe 1./ 10.01 I \ 

~.1::~~ l:m=~~~'.l~:~rr \ 
r'M 

1 167-64-1 . 1!&510xb1k) I "t01 
1 71-43·2 benzerie . . . ·~. ~:SG 

1lv\'' 
1 17S-27-4 lbromodidllOI'Oilldhane I .J 10.20 y 
3 I7$,;~H lbiomofOiim I ~ ltl.lO lJl; \.]] ~ 1 
1 174-83·9 lbromometbane j.J 10.10 r RAV 1\IUec:J... 
1· 175-t~.o ,-r~~!k! · · ,- f;.lf();to . _, 
1 156-23·5 learbontetradalortde IJI0.10 \ 
2 pos..00-7 jchlorobetuene 1610.50 
l".o00~3 . dim " · . < 0.01 \ 
1 167-66-3 lehlorotonn 1..110.20 \ 
1 174-87·3 · lchloromedtane l.,/10.10 \ 
1 110061.01-5 lcis-1.3-didlloropropeoe I./ 10.20 \ 
2 pz4-4s..1 ldibromod!loromethane I "10.10 
210041-4 ~~ · . . . lf: O.l~ \-
1 175-09-2 ltiidhY!Cii~:at!:Oii4ie(lOxblk) I JIO.Ol 

2 1100-42-S lstyr!!e ~~~0.30 
2127-18-4 .~~-·~ uo. 
2 1!08-88-3 ltoluen~IOxblk) 1.110.40 
2 110061-02-6 ltrans·1.3-cfichloropropene I./ 10.10 
l 179.01-6 ltdddoroedtene I-' 10.30 
1 17s-Of4 . TVJ.i!i~ . --hlloJo 
2 11330-20· 1 lxy!L'Jl.es(t~X.al) I v to.3o 

1 08-0S-4 I vinyl ao«ate I .t 

CCV 
%[); 

20% 

!\ 
r\ 

\ 
y 
\ 
\ 

\ 
\ 

'<E- -7,\ ·~~ . 
M4athod·l· . .,, 1 LCS 1 · l:-1 M8 I 1='-.ldl equip. ·1·. Trip 

BJkS . LCS LCSD RPO MS .. MSD RPO. = . Blarik( Blank• . 
I 

rr 
y JVAJ .vxy-:--~ 

1 
T 1 
T 

~ 1-rr-7 1 . ./ 
T 

t 
~ . 
A!wi4~d·.l ./ l .,; I -./• 

\ 
\ 

.. \ I 
\ 

t v'l../1-.1' 

T 

' T 

t 
\ 1\/1¥1-F 
T 
\ I "' IY'_l 1/ 
\ 
\ 
rt I I I \.1/ \JI 

\ \1 I I I V I \ 

Comments: Notes: Shaded rows are RCRA compounds. 

~ ./1- ~ate: "'1- ::Z..l-" 4 (j) (cl(~ ~0-l::l.o 
RPD =- ..2o7., 

Reviewed By: 

B-18 



VOC- .:2-/3 -s/!;-
organics (supplemental) ~Page 

Site/Project: AR/COC #: () l/1{;2. r #of Samples: Matrix:---------

Laboratory: SDG#: ----------- Laboratory Sample IDs#:--------------

Batch #s· Methods: ~fA'i' d-l..fJl_{vo c) 
caul), ··caltc.. cCv T RSDI. Plaid .Eql.lfp. Trip ts CAS# Name c Min. 

Intercept RF ~ 
%1) Methdd LC$ LC$0 LCS MS Mso: MS Dup. 

L RF <200.4/ 
' 80c8 RPD: . ' ',,: RPO RPD Blank• 81anks 

>.OS 0.99 20% ,. ' . 

111/J·K- II' .:;z. CJ..I~~-#:I.vl 1\ v NA NA v 
" • ....... J • .J-6.., • ., \ ~~ , \ \ 

~4~ f/ I. "1..1\:.':. .... iT '-v' \ \ 
\ \ 

~~-I f :::J.n; # L I. ~-·- \ .. II \ 
Vt "~ \ 

"'"I· n-1 ll...f ·lJt~:IJ.tUbtfltl~'t!'U ! .. 1\Y .... . 
" II A ..J-

\ 
,, v• 

" ~'-·~~<-~ I. 1/· Dil.. 1../NW ~· ,..... 1\ , I I I I'\ _\. I 
~<~~I· 'I'· lf):;.LJ.~~A~i rt. ·-•- L/ \ 1A V.L\ 'oA 

#lt4 I!! j.J..AN "!e o/ ' ' !-"\" • I fi 1-'1' ..... 
\ \ 

-;11&/. 'If-"' lruiio.-. eiM"'c. t/ \ \ 
\ \ 

;IS-6ft• 'I Tith.MIIllfl .. ftM'It.tJ \ \ 
..,-..J..I.a.&J'III. lv' \ 

1\ \ 
\ "1/ \ \,.II 
\ \ J 
\ \ "17 
\ 
\ 
\ 1\ 
\ \ 

\ 
\ 

\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ 
\ 

Comments: 
Notes: Shaded rows are RCRA compounds. 

K+<-
oL{-)-~~04 



Volatile Organics 

Site/Project: AR/COC #: I) L/ '/21 Batch #s: ---------------------

Laboratory: SDG #: #of Samples: Matrix: ------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
< 

Sample SMC1 SMC2 SMC3 

"" ~ 
~ 
~ 

met -~ 
eft; 1 letiD.. ~ 
<lo - /;2...0 ~ 

"" - ~--- ~ 
IS 1 : Fluorobenzene 
IS 2: Chlorobenzene-d5 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 IS 3: 1,4~Dichlorobenzene-d4 

IS 1 IS1 IS2 1$.2 
area · · · RT area ~,. . 

~ 
~ 

r--..... 

~ 
NA1 ~ 

L D '0 !'... _/ 

q lfU VI Ul ·~~ 

-~- -- ---~~ ~ ··--
Comments: 

B~19 

IS·3 · JS3 
area . . RT 

' !', 
~ 

r-.... 

- ~ 



Organics (supplemental) Page f 
Site/Project: E /?. S. £A /9 b ARICOC#: 0 'I C/:;L 7= # of Samples: V :Matrix: -=.S_;;c___;_/_/ ______ _ 

Laboratory: A t tJ 
Methods: EPI'/~.).1./o ( v"~~ 

SDG#: f,033':f-4 LaboratorySampleiDs#: /ei)33Il.J·C/ W -()1_ -J'>,I(,;, 
7 • 

...,'-4-..W&& ....... _L.I..!_ ,... 
' ' 

Callb .• 
c •• ..,. CCV f!) 

Flltld T 
,. 

~SDf ' .LCS MS t;quip. ··Trip Min. Ri= %0 Method 
LC~i) Ms MSD.; Dup; IS CAS# Name c RF Intercept R2 Btkf LCS APO ~p RP!) etant<s . ~lank• L 

>.05 
<2004/ 

20% 
0.99 

~ • Do • () T t!1'L I""' IIA N.l!_ AlP JJP NK v INJ' #_E_ liP "' Nil ~ .., W/1- A/A_ 
----- -- --· -·--

Comments: 
Notes: Shaded rows are RCRA compounds. () f'1 5 .,., R. ~ 1f () • / ;l. 0 

Jt!.lt<..- ~ 3 - , 4 
b 4-



Building ~0, J. /C<;~l 

Sample No. - Fraction 

3. Relinquished by 

3. Received by 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Room S1 k.. l G & 
ER Sample ID or 
Sample Location Detail 

Org. 

Or g. 

Container c 

a.UOQ. 
Ql.g,l.., 

Sample I Type L 010mj Pre~er- ~ ~ ~ E ~ 
Matrix lv "' vat.ive ~ 8 ~ ~?: 
S:,.t 11\C..- I 'Joe I 1.\ <t. I cr- Is A-

Lab 
Sample 

10 

61 

. I I~- !I\\ I I I I I \ I I I I I \ I I i:l I I I I I I I r·a'S I 
I l !55 I I I I I I I I I I I I I I I I I I I I I I I I O_i_ 

Date 

Date 

: ~ U I I I I I I II~ I [IIJ Jl I I Ll I ~~I 
I ~~~~ ! Ill II I lll~lxl~l I I I I+H-~ 

I J ;:; I J I i I s I 4 I ~ I J !JH I I I I I I I ~ 

Time.... ... '16. R~linq.uished. by . · - .. . ---- -·· Or g. Date 

Time 6. Received by Org. Date 

Abnormal 
Conditions on 

~~CLJ.{J as 
Receipt dr 
-ffeu~t · 

.IBSot/5 
I "f6 

Time 

Time 

Time 

Time 

Time 

Time 

WHITE - To Accompany Samples, BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 
Laboratorv Coov Return to SMO 

PINK· Field Copy 



ANAlYSIS REQUEST AND CHAIN OF CUSTODY PAGE ~OF .!__, 
SF 2001-COD (ll-94) 

AR/COC-[--o-i~i-l _____ -__ ]-
Parameter & Method a.~ .. ···-~ -, 
I I I EJ33FT1 

Proiect Name:t;fl.5"tTt: /% _(is_:r_~ ProjectfTask Manager: 5./__jJ,bJ_.(_t.,j_fi~<:£:. Case No.: ,J__,Jl~-- fi~~ location Tech Area Jl:-' -=;;;.;.:;.... ____ _ 

Building lJa:: CSL"t"" Room 5'' T~ 1'3{a 
I 

Sample No.- Fraction 

..: 
01 LL. 

·~ .51 $ .= ii u; 
~ i' a: 
Ill Q UJ 

~ 
Reference LOV (available at SMO) 

Container 

Datemme 'Sam~lel Type Lolumj Pre~r
Collected Matnx lv "' vative 

g II ~~ 
lab 

'~carnnl.a 

1-

1-

ER Sample 10 or 
Sample location Detail n b~~~~~~ 

trA1k·ll•- Dl- DDl· 1 ~ 11~ ''t~"' '"'' rF\<--r~( I Lr j~~ I~ I I I I 1-r I' I I ~-? 
-0\0 J ID I I \21> ( I ill I J, I J;,/.Oh; 

1- -Dro-rM"I 10 I I I I 11..1~ I I I I I I I I I I I L>V 
1- ..J/ - D \ \ I l \ I I I I I~ tJD I \ I \ I I I I I I I 91\ 1-41 

,_ 
D~ -o c"L I ·z_ I I I I ''i 10 I I I I I I I I I I II I I_ X_ ,_ 
\ - ooLt l_l-f II I _I ~~~- L L L_l I I \ I LJ\ I II; 

1- \ - O<f2. 2 I I I I r 'i '"I I I l. I L I l I l l I I f... 
1- \V W 'If -oos "?,. ( \Lt '\lt 1'-fLO I ~ I \JJ I \ll I \U I -JJ I \I/ ~ 
1- I"T A3/ 5 .. lctlP _. T B 0 ~ 3-.J-2.. 
1-

1-

1-

1-

1-

1-

1-

1-

){ 

1
--;-;-.J..~-

~r!j~:i): .. ;,_ '. ,(. 

~i~i~~{:. 

·~~ 

Ab norrn~! c~~~i~r?rf~~- ~e.~)!J!.(X ~{',~0;5 :;l\ :,; .')I : ~ --:!;.;;.~~ ~::·~~ttk; ~~ )~{;~~tf~j~;:;;~~(; ' . 
,': ~~;t~ • ~,, . , , r; .,.; ;;_! , · .·, .• ;~ r · ' - ; 

Initials --- ' 
WHITE- To Accompany Samples, BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 

Lab' -tory Copy Return to SMO 
PINK- Field Copy 

••nlltiJ!UL: ur•u'"" ~~ .. ·--··-----,··~---.. --·~~·~.-.~-·--- -----. 



Sample Flndlnr 1mmary Pagf 

Site: Site 196 AR/COC: 04513 Data Type: Organic 
------- - ------------------ -- ------------

Overall quality of the data is not clear and no data qualifiers have been assigned. Reported QC data 
for VOC and TPH met QC acceptance limits. 

Validated By: ~ t(X-e/,;z- Date: 04/23/04 



Data Validatio1. -.~ummary J<+.t-
Site/Project: E/?. ~ /9/e Project!fask #: r:1.14f, ();2,();1.,()$ #ofSamples: j-";) Matrix:_..o::.$:;...::4~';_. /,__ ______ _ 

AR/COC #: CJ '-/S I 3 
Laboratory: A C N 

Laboratory Sample IDs: 6 t7 .3 3 ' 4 - () / , - 0 ;l. 
7 

SOO#: b ()'$$~lf 

AnaJy$is 

QC Element 
RAD Other 

IcP/AES CN 

1. Holding Times/Preservation I ../ 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

1 1. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Nf N'P 

Check (-../) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

Other: ReviewedBy: ~ A ~ Date: ~ " • .:ll . 0 'I 

B-12 



SiteiProi•'" E t :;.:t< I '1 b Volatile Orgenics (SW 846 Method~ 
----'::~:::._:_~::.__- ARICOC #: t) 4/SI 3 . 

Laboratory: tf £" N SOO #· ' # of Samples: / 

Matrix: s,.,;£ Page I of .2-" 3 

Methods: cPA "if #1._4~_{_y P c. J · 0 3 3" 'I Laboratory Sample IDs: fo () 3 3 &, '/ - t2,?2.. 
Batch#s: NP 

IJSI CAS# Name TIMin. 
C .RF l,. . 

~b. ••is_~ <;: ::·._.f ~~:.J a::!t~ ~- .IU'I) 
>.OS <~:I 20% 

1 71-55 
2 79-34-5 
2 · 19-<00•S 
1 75-34-3 

jl,l,1-trl 
l?.-

i 

1 75-35-4 11 t. 

1. 107..;()6!.~ 

. 156-59·2 J..k: 
17~~3-
~ -~ 
~5 liN' 

591/78-6 
1Q$oto.l 

1 67-64-1 
1 71-43--2 l~ ' 
1 7.5-27-4 
3 7$-;25·2 
1 74-83·9 
r 75-u;.o l~dlailfiit.. 
1 56-23-5 !carbon 
2 108-90-7 
1 15~3 
1 67-66-3 
1 74-87-3 
1 10061-01-S lcis-1. 
2 124-48-1 
2 . 10041.;4 
1 75-09-2 
2 100-42-.5 
!. 127-!84 

I styrene 

1108-0.5-4 I vinyl acetate 

... 

i~;·, t=,.~;.;;,..-1----~ 

~~Z,kd 

i'$10.40 
I 0.10 

hi 

\I 

\ 
~-

-\ 
; 

"' 

~ 
~ 
~ 

}1_____\.. 

'l I I I · ..• y_·· .:...... .. . pd··· 

@! l~l~ I~ 
··~ ltl~l3 

I· · 11 · :-r · r ·· · ·· r: 

~ \ --~-, T .,~ r.., 
1 

\I~ 1 ~ I v' 

1 

.. \ 
~ 

~ 
±::I 

-

~ 
\ 
~ 

\ 

----

,...._,_ 

I 

Comments: 

f) 
Notes: Shaded rows are RCRA compowuls. 

~~ /2 ~ <tO-J;l-tJ 
12- p 0 -::: ,2. tJ 

Reviewed By: ~ J 4.. ...LJ Date: tJ tf· ;L 3 - OLf 

B-18 



2\3 
Organics (supplemental) Page 

Site/Project: ARICOC #: () L/ ~I J 
Laboratory: SDG#: -----------

#of Samples: Matrix:----------

Laboratory Sample IDs#:----------------
Methods: ePA ~;2._4-'L ( v o_D Batch #s.· 

. • ~ . ~~~;. cev· ' ... 
T Min. RSO/. .. 

LCS. 
. . Fktld. 

lS CAS# Name. 
' . 

c lnttn:ept RF fit2 %D MethOd LCS LCSD , M$ MSD MS llt.p. equ,ip •. 1'f1p 
L; ···~·· <Z0%1 

8lQ. APD RPD· RP.f). ·Blanks Bhanke 
>.OS ZOOA! 

., 
: 

.. 
"· ·• 0.99 

. J f() .. 7~--- 2..• CI.IM•I!'II.vl 1\ v 
! v,'Nvl e!Aett. "' \ \ ,\ 
I 

, 
\ \ \ 

_,, .. 9J·II /..:l.•_Dt-L· .. - .-... ~o.. \ J \ 
J .. \ \ 

c,~ .. ~-/ 1 .:z. • n·~ 1 \ \ \ 
\ \ \ 

~ ·~u-~5 .. 1 1/J'$· DidJ• .... \ \ \ 
\ \ 

II ~~-~-~ 11..1./ .. (';),',... L :" 
i J \ 

-~~-~1-"'S Dii"L IJA/) • 'riO 7 \ 

·~· " \ \ \ 
\ I I \ \ 

"'"T"l!CJ•'f :J. •• Mil. -o#-L• c. v t \ 114.4 \o \ i 
I rt..P_-.._ - n.JJ:~ i -1- \ 

5-t.fl. &{ Tilt" 1.1. ,.,..J.[14fiiii.O \ "\V ... \ 
1M. I! "f-Jt ,._N C. ly ~I/ I \ 

1\ J/. l _~A_ \ 
\ I fCi I" "\ \ 
\ \ \_ 
_\ \ \ i 

\ 

' . 
\ i\ 

'\ \ 
\ \ 
\ i_ 

_l \ \ I 

\ \ 
\ \ \ 
\ 1 \ 
\ \ 

\ \ \ 
\ \ \ 

- - --- -------------------- ----- ---~ --------'---- ------
L_ ___ _j 

------ '-- '-- -~ ! ' -- --- ~ 

Comments: 
Notes: Shaded rows are RCRA compounds. 

~ '-!- ;1. '$ - () 'I 



~/3 
Volatile Organics Page~£~~~ 

Site/Project: AR/COC #: t'Jf/~ /.3 Ba~h#s: ------------------------------------------------
Laboratory: SOO #: ----------- #of Samples: Matrix: ------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

·~mpte SMC1 . SMC2 I SMC3 
. . . ' 

"" "" H1J!A 
C~t_,·J- ~ 
~0- ~~ 

~ 
~ 

"" "\ -

IS 1: Fluorobenzene 
IS 2: Chlorobenzene-d5 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 

. ~s 1 · . IS1' · ... :l$,'2 ' . ' 
· ·IS2 ' . 

.•rea RT RT area 

·~ ~ 
"" 

NtJj ~ ~ 
Ptu vlded. ~ 

'~ 
!-..... 

~ 

- --- --- L... 

Comments: 

B·19 

t$3 'l Ui'3· , 
area' . I· ·.. ' 

. RT ! 

l 

I 
l 
I 
! 

I 

I 

1 

l 
1 

"' "" ~t---. 
~ 



Organics (supplemental) Page f 
Site/Project: '$Lt. / 9 " AR/COC #: 0 l.{ 5 I 3 # of Samples: ;/... Matrix: _ __:'5::....0=-::..' ...... • /L..-____ _ 
Laboratory: A:£}./ SDG #: 6 0:33/, $1 Laboratory Sample IDs#: 6 0 3 31, 1./ - 0 I i ... 0 ;:J. 

Methods: ePA l{/1./ (TPH Batch#s: NP , 
·, ',. I C.llbo · ~ (j) ' '', , 

1SI CA$·# t Name'. . •. ·~. ,M .. 1*'- rntercept · c:., ~ff ~ ··~., LCS .• &.Cso L(fiS :s, MSO .. · M .. S .. = ;t5ql.{i·P·· ..... Trl··.p. 
, .. . . ' ', L. :'~. ' . ' . ·· >OS <20%t lO% lllk8 ·· · · ·RPO · ·· . · RPD; ... ., ..• Bltn~s .. ~llnkl 

l • ' ' ' (),99 ' I' 

.4':J.tiN!JDID-()()-() -rPH _l?IA/.14 I NP I NPIN_E_ I ]fiE_ 1 \7 llt!PIM' ~v-TivPTi/PlilPTNP--l~N7f 

Comments: 
Notet: Shaded rows are RCRA compounds. 

(!) ~fZ~<ga-I;:J..~ 
~A-~ 

t!J lJ-;l.s -"'I 



Internal Lab 
Batch No 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE OF 

AR/COC-[--cl4-5T3·- . - -· 
------- ...... __________ ] 

• ··111<1 .cor .. 
. J5 ... :b 2-/ J e:J-=1- . ContHICI No.: -I Parameter & Method Requested I Dept. No./Ma•l Stop:- - __ . .. .. ___ _ __ .. Date Samples Shipped. 

ProjectfTask Manager: -JljtiJJN {;iget21 (:_ Carrier/Waybill No.: . C~se No.:~\. ~ I I I I I I J J I 
Project Name: [3<.... :2/H ... 1 'f.V ).~'""-.. Lab Contact: ~D'< . .. . .... .. SMO AutholizaltOI~ ',:}.. 

Record Center Code: ~(J~f-~i.(?~-T--... Lab Destination:~ . . - .. .... .. Bill to: Sma Nationall~es ~ · b k R f N • i=.0. ~~ ~ ' s MO c /Ph . k Supplill! Ser~ices Department l.og oo e o. _ .. -'- ------ on tact one. . ..... _....... ... -- .. - .... h ,J P.O .. Box 5800 MS 0154 
Service Order No.: _ . .... . Send Report to SMO ....... 1\ __ ---· _ Al~!pf!. NM 87185·0154 

'-~ 
0 

Location Reference LOV (available at SMO) ~ 
"'! 

Tech Area 
~ 0 ~ Ol~ z Container g "i:J-.1);) c c 

Cl) Building Room 'E ·- .... ~ 't' -a Cl) 

"' .:: -6 iii a.UOQ. Lab 

~~ Sample No. • Fraction 
ER Sample ID or Ol a. a: Date/Time Sample T v, lu lE Preser- E ~ ~ E ~ '1 Sample 
Sample Location Detail 

Cl) Cl) 
Collected Matrix ype 0 m vative ~ 8 ~ ~ ~ IXl 0 w 10 

- IT_A;?/5"-1 c, 1.1-)) \-CD~~ 
('(l 

l' \~I:; l,·l.'-:·'i~ 4'-1 tlJ ~L't I {\c_ J o"?= lfo( G· 9\- f)!__ ~f>\ 
,t,, j 

9 j· I I \ \ I I r 
..... , ... 

- tJ 4-Ys -l'i" · N -Co cl /0,."'0 I 'X ~0~ :l! -.r.> 

- ITt+..VS-tlfG_,-,~1 -oot; C) w '1.¥ ;~...-() ~ -J- \V .Jr -¥ w I)'( 02 Itt~~} ... . 
- !\~~() 

- W~•<:', 
'f::;i· 

- j!}~i.i 

- -~;M·'~-· 
- ::. h:·\ 

• ·• - ,. 

- ~-' t"'J 
,. 

RMMA Dves ~No Sample Tracking · " · ·· · · : 
; l : ~ .. 

I ' ~ 0 -' 

Ref. No. .. sgecial lnstructions/QC Requirements Abnormal 
Date Entered (mm/ddlyy) 

. .. '. 
Conditions on 

Sample Disposal 0 Return to Client 0 Disposal by lab 
f '( <Z-= J' c ~.JC rrz.p-c f f.r n. 

Entered by: Receipt 

Turnaround Time IIi) Norrnal 0Rush Required Report Date !aclnlle. 
~(d. S(cyv,'Vt ~ zef-.z.C.r?-. 

Sample _l'l..ame_ SionaturE>- /) I nit r.nmn,..nvlOrn;oni~;otinn/PhnnP 

Team ,"::'f vt+'..T V IW. f\r" .7\,) . M-f,{!t, y_ i.Jhit .WLh\6"-f 
Members 1-ULA C::, I.J..I/ ,I-.) ~ . If? ./ ..K'-($._ 1?..8 ~ ..eAf{.V~z:/z.q-tC-~49<.. 

S,IV,> '•N P..~-rl ;; r Q.Jv..{, r'/. e" l~t 341<.. '1~,. 'Z }:J&C/ -.').S"9 I 
4. Relinquished by Or g. Date 

' 
Time 1. """"'"'''"d-~~ _ __ o,._~-~ ___ o'"i:~le> ''"'' EI:O.Z-__ 

---~- •.. ·- ---- .... - ----- ---- .. --- -- -· ······- .. -
1. Received by Org. Oate"3-~-f,Tirne{7-:o,.r 4, Received by 
. ----- ,- ····-·- -- . --- ··-··- ·~~---------- ---·-·· ···---

2. Relinquished by 0Jg. Date Time 5. Relinquished by 
..... ·- .. --- -- -------------·. ---~-·-

2. Received by Or g. Date Time 5. Received by _ .. _ ---- - ---- ------------·---· .. 
3. Relinquished by Org. Date Time 6. Relinquished by 

~~ Re;eiv;d by 
-· ---------· ... -

Org. Date Time 6. Received by 
----- ---- - -- ----- - -- -------------------- ~--------~- -------------------- ---- --- --

WHITE - To Accompany Samples, 
Laboratory Copy 

BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 
Return to SMO 

Org. Oate Time 
------- ·------------··- _ ... -----------· ·--. ---

Or g. Date Time 
- ----.. -----~---- -------. ·- --- ·- ..... 

Org. Date Time 
---------- --- -------·----·- --

Org. Date Time 
.... -------·-·· ----

Or g. Date Time 
---- ----- - -- - --~ ---

PINK- Field Copy 

I 



1999 Data Validation Reports 



SAMPLE fli"\DI.~GS SUMMAHY 

Site: ::zzz;/v RFI Re + 
I 

AR'COC: ~"~ "l_S'' D:ua Classification: /')fl. 9/P N ic. '"\ 
S:tmple· I DV 

Fr.~crion No. Analysis Qualifiers Commenrs 

196- B H.:J- t;q- EPA '8;1.&.0 
ll:r ...1.-S'- S5 AI/ N't>JI-d~'kc-/s 

H N a aetec'fS j 
,4 s .P (!) I/" II.JS': .. 

I 
/OtJ- ~/-4 A-lso 1 /,v f~ H..IV~ / S ztd (~t-l.y/k.vr.e.ve) J.AI 

/. WA~ ~e~u..~ lt,weiL /,'n,.,'-f 
/~ f--g~-3 

I ( t-tJ!~~"'-'e) 

133o-.;w- 'I ~ t. X y/e.v(!S:, tD -hi I J 1 

I 

Sample No.!Fraction No.- This value is located on the Chain ofCusrody in the ER Sample ld field . 

. -\nalysis- Cse \'alid test methods provided below or if the result applies to an individual anai:1e \\'ithin a resr merhod. 
use the CAS number from the analytical data sheet. 

DV Qualifiers • The entry will be taken from the list of \-alid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods. Anions_CE, EPA6010. EPA6020. EPA7470'l. EPA80158. EPA8081. EP.-\8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. H.-\CH_N03. ~IEKC_HE. PCBRlSC 

I 

r 

I 

.. 



MEMORANDUM 

DATE: November 30, 1999 

TO: File 

FROM: Kevin Lambert~ 

SUBJECT: Organic Data Review and Validation 
111/V RFJ Rpt, ARCOC No. 602756, and Project/Task No. 7219.01.06 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (VOC - EPA8260). Problems were identified with the data package that 
result in the qualification of data. 

1. For sample 9909155-01, the surrogate percent recovery (%R) was greater than 
(>}the upper acceptance limit (129%) for bromofluorobenzene (134%) and the 
internal standard (IS) count was less than ( <) the lower acceptance limit 
(220675) for 1 A-dichlorobenzene-d4 (164891). This sample (9909155-01) was 
selected as the matrix spike/matrix spike duplicate (MS/MSD) and the same IS 
compound ( 1 ,4-dichlorobenzene-d4) was < the lower acceptance limit. The 
surrogate %R and IS counts met acceptance criteria in all remaining samples. 
Therefore, only sample 9909155-01 will be qualified; detects will be qualified 
"J" and non-detects will be qualified "UJ." 

Data is acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

The samples were extracted and analyzed within the prescribed holding times. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. The calibration 
response factor (RF) for 1, 1-dichloroethene and trichloroethane are slightly < the 
minimum RF but are > 0.05, and the calibration RF for 2-but~mone was < 0.05 but 
> the minimum RF. The continuing calibration verification (CCV) percent difference 
(%D) for these compounds met QC acceptance criteria and sample results are non
detect; no data were qualified. The CCV %D for chloromethane, acetone, 2-
hexanone, and vinyl acetate are > 20% but < 40%. The RFs for these compounds 
met acceptance criteria and sample results are non-detect; no data were qualified. 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: ~ f?F.J: RptcASE#: 7.:2/9, 16/ #OF SAMPLES: /.;2. MATRIX: -=S:...::('):o.-1<-·-=-; _____ _ 
ARCOC #: 6 0..;;?. '15/o 
LABORATORY: GEL 

LAB SAMPLE IDs: 
99~9~~~~~~--0~/~~~~.----;~~~---------

LABORATORY REPORT #:fft:J 9/55 

I. HOLDING TIMES/ 
PRESERVATION 

2. CALTBRA TIONS 

3. METHOD BLANKS 

4. MSIMSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

II. 

12. 

13. OTHER QC 

CHECK MARK ( • ·
J ·- ESTIMATED 
U -NOT DETECTED 

REVIEWED BY: 

I / I t!A-
I 

I ../ 
-

I ../ 
-

I ../ 

I :r: UT 

I /1/lr I tv' If I AI A-- I 

SHADED CELLS- NOT 
U.l- NOT DETECTED. ESTIMATED 
R- l;NUSABLE 

1'//f I 

~.;/~-· ___ DATE: 1/-30 -9? 

11/f lilA I 1111 I ,.vii' 



B~:# 1sr-~ ? 

VOLATILE ORGANICS: Page 1 of2 
SW-846- Method 8260 

srTE/PRomcT: ~/Y RF:L RpfARcoc#: 6~.:z r-s-6 __ _ 
LABORATORY: t9-eL. LABORATORY REPORT#: 

5"i I J...;~)?F 9 9 t)t:Jt ss-o 1 q 9tJ9;ss-o r 

j -1),2 j -~11 
-".3(0~A.) -~9 
-cl{ -/~ 
-C)S -11/ 
-o ~ -I;J.<..Du) 

REVIEWED BY: -----~._L._L..JC.A't.~~~GI-~,.!Q 0.1\ ll. ;;-.:Jt? - 9<j 



§) 

VOLATILE ORGANICS: Page 2 of2 
SW-846- Method 8260 

siTE/PROJECT: -oz;!v RFI Rpt- ARcoc #: 6~; ¥6 
LABORATORY: (i.cL LABORA T_O..J!!R~Y~RE~P:..:O~RT~#:--$?9i=---~-V-'5--'S--

Surrogate Recovery and Internal Standard Outliers 
SMC2 SMC3 IS !-area IS 1-RT IS 2-area IS 2-RT IS 3- area IS 3-RT 

./ ./ I ./ ./ v 

./ ../ .,/ v / 

v"" ./ ..,.... ..,/ ....... 

SMC 1: 4-Bromofluorobenzene{1J·I~S 1: Bromochloromethane 
SMC2: 1,2-Dichloroethane-d4 IS2: 1,4 9iRtteree@HZ:Bne l,'l~dict..loccbeNlf!!41tz-d'/ (. "$"i';l1oo to .;2.;l.o,r:s) 
SMC 3: Toluene-d8 IS 3: Chlorobenzene-d5 



Contract Verification Review (CVR) 

Project Leader LAI Project Name SITE Ill/ V RFI REPORT Case No. 7219.161 --------------------------
ARICOC No. 602756 Analytical Lab GEL SDG No. 9909155 ------------------------- --------------------------

In the tables below, mark any information that is missing or incorrect and give an explanation. 

0 - - -- -. -- - Chain ofC dv R dand L 
-~ ~ -

f, f 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

- ----- ---- ~- -----

-~- -- - -., 

Line Com:>lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; POL and MDL(or IDL), MDA and Lc X 
2.6 QC batch numbers provided X I 

2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA I 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All reg_uested result and TIC _{if requested) data provided X 



Contract Verification Review (Continued) 

--·------ ------~L -------------

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3. 1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported in 

I picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

I 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X bromofluorobenzene high for sample 050000-002 
technique 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for·an inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met NA 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding time 

3. 7 ·Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
pesticides/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

.1 GC!MS (8260, 8270, etc.} 

a} 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X i 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

·.2 GCIHPLC (8330 and 8010) 

a) Initial calibration provided NA 

: 

b) Continuing calibration provided NA 

' 
c) Instrument run logs provided NA 

1.3 lnorganics (metals) 
I 

a) Initial calibration provided NA 

I 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

I 

d) ICP serial dilution provided NA I 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 
~- ~- ~-- ---- ------



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? 0 Yes X No 

Based on the review, this data package is complete. Xves 0 No 

If no, provide: nonconformance report or correction request number and date correction request was submitted: ____ _ 

Reviewed by: L. Herrera u~ Date: 10/19/1999 Closed by: L. Herrera Clkk== Date: 1 0/19/1999 



SAMPLE FINDINGS SUMMARY 

Site: TA 3-) RF .I 

ARICOC: -=b_O~J=g..!....\1 ______ _ 

Sample/ DV 
Fraction No. Analysis . Qualifiers Comments 

D4C14~- oo 3 75-~S-Y 
l,\:S 

v ~~~ ( 1 1 1-J;c.t,.I~~L-e"'e) voc_s 
1£1-0I-b l II ~ { lr~ cJ..-Iot"oe...·H,~~.- .... q.. "\ 

,v 

}Jo~e ~ See ~-H o.c.k W _'SDreaJ ~~~e.-t \ br .$\JO( JOI.--\-0. q_u.~t~li..(.; c:.ct-\- .-~o'\ ~ 
J ..... 

Da\ o. o..re a.. "tuf~lt ( ex((2£>t a.S noteJ oA S¥e«JS~ref.\ 
' 

QG ~e~~.Are~ oJ>/i>eo.r f, be GlJ~ (j V\C'.. t e... 
• ..... 

Sample No./Fraction No. -This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis -Use valid test methods provided below or if the result applies to an individual analyte within a test method, 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entxy will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed by: ~..r:ry- s?:~ Date:. _ __,_/:J.:....:_/..:,_1_,_/?.L...L.t ________ _ 

B-2 
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I 0 G) 

i5. c: 
0 

c: I 

co ~ 
II) II) 

I 
en .c ,..._ c: N.2 0 X U')Q. ' II) ' 0 0 ,..._ II) cb e N.c .,. ..... 
0 N rA co 0 ~ ~ 

~ 0 

I 

cou to!.£ ..!.~ 

ARCOC #602811 > cEo 0~ N .E 
(/) LU> co ra ~ 'i= ~"9 

(/) c: ~ "<t 
Organic Analyses II) ci "iii ,e, 

(SVOCs) ~ 

I 
Sample No.-Fraction 

049981-001 UJ2,A1 R,A1,A2 R,A1,A2 UJ2,A 1,A2,P1 

049982-001 R,A1 R,A1,A2 R,A1,A2 R.A1,A2,P1 I 

049983-001 R,A1 R,A1,A2 R,A1,A2 R,A1,A2,P1 

049984-001 UJ2,A1 R,A1,A2 R,A1,A2 UJ2,A 1 ,A2,P1 

049985-001 UJ2,A1 R,A1,A2 R,A1,A2 UJ2,A 1,A2,P1 

049986-001 UJ2,A1 R,A1,A2 R.A1,A2 UJ2,A 1 ,A2,P1 

049987-001 UJ2,A1 R,A1,A2 R,A1,A2 UJ2,A 1 ,A2,P1 

049988-001 UJ2,A1 R,A1,A2 R,A1,A2 UJ2,A 1 ,A2, P 1 

049998-001 UJ2,A1 R,A1,A2 R,A1,A2 UJ2,A 1 ,A2,P1 



Site: TA3-5 Rfi 

AR/COC: 6 OJ8 II 

Sample/ 
Fraction No. 

()4C, q g I - 00 l 
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S7-
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~ {,-
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CJg-

81-
,v ~;}- .. ll 

Qc 

SAMPLE FINDINGS SUMMARY 

DV 
Analysis Qualifiers Comments 

/<.f 3'\- <:t 7- b -:r; &J 

l M UVA. .r'-/) lt 
U'J)D 

\II ~I 

ll~:J -4'1-J J;~3 

( scle,. ,·"' ....... ) 

'IJ ~~ 

/L.f39-9J-I ~A 
( le~J.) ~ 

D a.-\- o. a.1 e aLC-ef) 1\-td?l""-. 

.M~o.~vt.reS a{)Oe"~ -\-e .he ado a I.A. 0\. ·te. . 
v 

Sample No.!Fraction No. -This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, 
use the CAS number from the analytical data sheet. 

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, NIEKC_HE, PCBRISC 

Reviewed by:_:~2~====~....,:::-:::::":.._.:Z~~-=~~--Date:_...!/~.,2~/~/~/~:;._z.$"" ________ _ 

B-2 



MEMORANDUM 

DATE: December 1, 1999 

TO: File 

FROM: Kenneth Salaz KPr'S 

SUBJECT: Organic Data Review and Validation 
TA3-5 RFI, ARCOC #602811, Project/Task No. 7219.01.06 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs), EPA8270C (SVOCs), and EPA418.1 (TPH). Problems 
were identified with the data package that result in the qualification of data. 

1 . SVOC Analysis: The extraction holding time was exceeded for the re-extraction of 
all samples as a result of a QC failure. All results of samples 9909227-01, -02, 
-03, -04, -05, -06, -07, -08, and -09 were non-detect (NO) and will be qualified 
"UJ2." 

2. VOC Analysis: The initial calibration response factors {RFs) of 1, 1-dichloroethene 
and trichloroethene were less than { <) the required minimums. The associated 
results of sample 9909227-10 were ND and will be qualified "UJ." 

3. SVOC Analysis: Surrogate percent recovery (o/oRECI criteria were not met as a 
result of an initial dilution. For samples 9909227-02 and -03, all surrogate %RECs 
were < 10%. The sample results were ND and will be qualified "R,A 1 " (unusable). 
For samples -01, -04, -05, -06, -07, -08, and -09, some surrogate %RECs were 
> 10%. The sample results were ND and will be qualified "UJ,A 1." 

4. SVOC Analysis: The MS/MSD %RECs of 4-nitrophenol and pentachlorophenol 
were < 10%. The associated results of samples 9909227-01, -02, -03, -04, -05, 
-06, -07, -08, and -09 were ND and will be qualified "R,A2" (unusable). 2.4-
dinitrotoluene had an MSD %REC < QC limits and a relative percent difference 
(RPD) greater than ( > l QC limits. The associated results of the samples listed 
above were NO and will be qualified "UJ,A2,P1." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 



Holding Times 

VOC/TPH Analyses: All samples were analyzed within the prescribed holding times. 

SVOC Analysis: All samples were extracted out of holding as noted above in the 
summary section. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The continuing 
calibration verification (CCV) percent difference (%D) of benzo(b)fluoranthene was 
<-20%. All associated sample results were ND. Thus, no data were qualified.ere 
ND. Thus, no data were qualified. 

TPH Analysis: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC Analysis: The surrogate %RECs met QC acceptance criteria. 

SVOC Analysis: The surrogate %RECs did not meet QC acceptance criteria as noted 
above in the summary section. 

TPH Analysis: No surrogates were required for this method. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTsl met QC acceptance 
criteria. 

TPH Analysis: No internal standards were required for this method. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC Analysis: The MS/MSD were performed on a sample from another SDG. 

SVOC Analysis: The MS/MSD met QC acceptance criteria except as noted above in 
the summary section. 

TPH Analysis: The MS met QC acceptance criteria. No MSD was performed. 
However, a replicate analysis was performed as a measure of laboratory precision. 



Laboratory Control Samples (LCS/LCSD) 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Other QC 

VOC Analysis: No field duplicate or equipment blank (EB) were submitted on the 
ARCOC. The sample was a trip blank {TB). 

SVOC Analysis: A field duplicate was submitted on the ARCOC. However, all sample 
results were ND. Thus, RPDs could not be calculated. No EB or field blank (FB) were 
submitted on the ARCOC. 

TPH Analysis: A field duplicate was submitted on the ARCOC. The RPD can be 
found on the attached General Chemistry worksheet. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of th1s 
package. 



MEMORANDUM 

DATE: December 1, 1999 

TO: File 

FROM: Kenneth SalazJOd 

SUBJECT: Inorganic Data Review and Validation 
TA3-5 RFI, ARCOC #602811, Project/Task No. 7219.01.06 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA601 08 (ICP metals) and EPA7471 A {Hg). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP Analysis: In the initial calibration blank {ICB), selenium (Se) was detected. 
The associated results of samples 9909227-03, -04, -05, -06, -07, -08, and -09 
were positive, less than ( <) 5X the blank concentration, and will be qualified 
"J,B3." 

Hg Analysis: In the continuing calibration blank (CCB), mercury (Hg) was detected 
at a negative concentration. The absolute value was greater than { >) the 
detection limit (DL) but < the reporting limit IRU. The associated results of 
samples 9909227-01 and -02 were positive, < 5X the DL, and will be qualified 
"J,B3." The associated results of samples -03, -04, -05, -06, -07, and -09 were 
ND and will be qualified "UJ,B3." 

2. ICP Analysis: The LCS/LCSD percent recoveries (o/oRECs) of lead (Pb) were > 
QC limits. The associated results of samples 9909227-01 and -02 were positive 
and will be qualified "J,A." 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holding Times 

All Analyses: All samples were extracted and analyzed within the prescribed holding 
times. 



Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

ICP Analysis: No target analytes were detected in the blanks except as noted above 
in the summary section and the following. Barium (Ba) and beryllium (Be) were 
detected in the ICB and/or CCB. However, the blank concentrations were < the 
associated detection limits (Dls). Thus, no data were qualified. Pb was detected in 
the ICB, CCB, and method blank. Arsenic (As) was detected in the CCB. However, 
the associated sample results were all > 5X the blank concentrations. Thus, no data 
were qualified. 

Hg Analysis: Hg was detected in the CCB as noted above in the summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

All Analyses: The MS met QC acceptance criteria. No MSD was performed. 
However, a replicate analysis was performed as a measure of laboratory precision. 

laboratory Control Samples (lCS/lCSD) 

lCP Analysis: The LCS/LCSD met QC acceptance criteria except as noted above in 
the summary section and the following. The %RECs of cadmium {Cd) were > QC 
limits. However, the associated sample results were ND. Thus, no data were 
qualified. 

Hg Analysis: The LCS/LCSD met QC acceptance criteria. 

Replicates 

All Analyses: The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICP ICS met QC acceptance criteria. 

Hg Analysis: No ICS was required for this method. 

ICP Serial Dilution 

ICP Analysis: The serial dilution met QC acceptance criteria. 

Hg Analysis: No serial dilution was required for this method. 



Other QC 

All Analyses: A field duplicate was submitted on the ARCOC. Relative differences 
were calculated and can be found on the attached worksheet. No equipment blank 
(EB} or field blank (FB) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



Site/Project: TA 3.- 5" R f' J. 
ARICOC #: 6 0 )jf I l 
Laboratory: 6 E L. 

Data Validation Summary 
Projectffask #: 7JICf. 01 .. 06 #ofSamples: 10 Matrix: ~ ~i/s (/ flft.Ae",.,J 

LaboratorySampleiDs: 9709)..)7-0f.-O,l. -o~ ;04 c-o~-
l I F < ' > 

- 0/..;, -() 7.- r)[J", -Q7j_-/ ~-~-
Laboratory Report#: Cf<=j 0Cf ). J. l 

--~ ·-~~-- .---~ ---r- -~ . 

2. Calibrntions I \AI' I ./ I I I I I V I I I V I I I I I !1/P 
3. Method Blanks I ·.J I \ I I I I I I :r, S 3 J,~ ~ V 
4. MS/MSD I ",,... I. . .:"·~A ... ~· I I I I I .. / / I NA 

5. Laboratory Control Samples I \/ I V I \ I I I "Y. A I I I V V 
6.~~ ~ J 
7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

.I 

lJ 

\J.l 

I< 

Estimated 

Not Detected 

Not Detected, Estimated 

Unusable 

J 

Check (>I) "' Acceptable 

Shad-.:d Cdls == Not Applicable (also "NA") 

NP = Not Provided 

Otht:J ReviewedBy: .:~ --~~ Date /..,;L///7'7 



Holding Time and Preservation 
Site/Project:~ 3- S" R ~ 1 AR/COC #: b 0 ;l. ~ II Laboratory Sample IDs: 

Laboratory: 6 ~ L Laboratory Report#: CfCj 0 ~ d.;). 7 
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# ofSamples: JQ. Matrix: Cf So;l / I ~~'-<J 
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[<;vuL!o) J4d.P..1 J /lf.cL"'~) //A ;t/4 ~1....1. re-e><-w~k.J <:~..,;~4 L...,id.t...., 

viewedBy: ~ ·~ ~~ Date: /.. • ,, ~-



Volatile Organics (SW 846 Method 8260) Page l of2 

Site/Project: T"\3-i) Rt:'l ARJCOC #: b C). ff (I #of Samples: I Matrix: _ _:A.t~l.(.=:;~=:.tf _______ _ 

Laboratory: ~ f:L Laboratory Report#: C.J <f 09 J). "? Laboratory Sample IDs: Cf 10 CJ :l.l 7- i 0 

Methods: <(;PA -~ ').6 0 A Batch #s: I )~ 07 ~ 
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2 71-55-6 lll·trichloroelhane l~i) 0.10 v \/ I 
2··· 56';:i3;s• ••••• ~arb'6ntetr&duoi:Jae••: ••:::J~:). oja •·•·••·· · ····••·• .:/V?•••I~ ··22~ ill21.~• •::::~1 Jill'~ J<:l{'••·::·••l······•• :··;:::: I r•:::r; 
2 75·27-4 Bromodichloromelhane 0.20 V V +--: ... 
2 . 78~87-5 ··•···· t;:t~ili(t.liii'iiiirii!iij)~<:: :•::·••··1\'J o.cn• :: • .1 < • V• •· ··•:t:z:::· ••• "7:'1 :• <: 1 :;:• ::::•p ::: i• ''' •••· hTR :+-t .• ~ •••• ~.,.~.-: .. ,..f.,~ ...... ,-+.- ·7 fT?T ~ t ~ 
2 10061-01-5 cis·l,3~ichloropropene I\ 0.20 V" V 
2 79-ot;.6 :·: Trliihl~ro:t.iliene. >x=·•· •TIY· o;:Jo:• .. · ... ··•• 10'/n¢: <:=:tt=··=.? •·:::: : ., :•··•u :::2 ;;v:: :c::vr: ::.iL'' '/t ==·• •" ::::: •: ::: ·· ···· ······· • <: · · .,., • :1:< ••• ••·• ....... 

2 124·48·1 Dibromoch1oromethane J 0.10 V \/ 
2 79-00·.5 1,1,2-trichloroethane v 0.10 v ,/ 
2.: · 1ic43,2 ..... siiiitin.~c-::.:•.:.• .•. ·••·:::•: •:·:::: 1V itso··:·::: ..... • •••:.:.• ::::.:\/':.:::• ·:·::·:v.-•·::.::•· •-':.:::.:.• ·•••···· ·· ·· .............. ·········:z· ..... , ...... "'"•· ...... ., ............ ······ .................. ·· · ... 1 v·l .. "., .. ,,, .. , 1·· :L:.:.J: ·i ··I· ··1-.J•F: :·r:· •+· · •r: :•.:r·: ·::r ·•·::••:F.••• ..... 
2 !0061-02-6 trans-! 3-dichloropropene ,/ 0.10 ~ ..../ \/ 
2 75-25-2 Bromoform u 0.10 ·J y V 
3 108-10-1 
3 591-78-6 

3·· 127·18-4 ::::•.••.;Tf17:7fD·illLi·2l~•·•:::ITS::: l••:±Zti•••••:l:·t ::I ~'J:::r· :t•.•I·•I•·•::T··· /F: :::1-••···· .••::!•·• ;::., •• ,. 
13 )79-34-L_lt.1,~2-telrachloroethanc )1/10.30 I J I V I \/ 

)3 !J00-41_-1 lJ:Ih_yibenz_ene I VJO.JO~] J I V' I V 
32SL::.:l.:lJLZ::.:±.:J~~::::.::IS]L l<:t l~EJ• 

)3 !1 00-42-5 lsiyrene ~ ~-- Tvlo.3o I ~- · I~J. · ·r-v 
x 1enes(tota1) 
1 ,filidilar<iethyifueifutaJ) • ···::~:··· 

.. ~~'f?Y •h +•VJ?T~TE;z ,. 

k110·75·8 12-chl~roetl'£ vin~tter 1J -~ . J ,.A/~ I ~ I N.A-
og.~ ~'1 v,_,,, (_A( ;z v LVj • \ .v ;V 

Comments: (!j~!N\&I:l pv-~.-...,J ""' e> S"''"l.... Crv"" """'-"N 5{}~~-e~: Shaded rows are RCRAcompounds. 11/.A-~.tJ<>i ~pi."<..J. 

g;, Sc-p (Q ~~ rA 1& . 
Reviewed By: ~ -~ ~ Date: tf,J///fif" 

e:::r-



Volatile Organics Page 2 of2 

Site/Project: IA3-5 Rfl ARJCOC #: 602:8'"11 Batch #s: I{ € 0 7 J 
Laboratory: 6~(.. Laboratory Report#: 9 '1 0 4 :).) I # of Samples: { ---'------ Matrix: ~ ~cA.J 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

"1[~~,~:~,1~1~1~, ~~i~~~~i~: ~~~~~~~:,it ~n'::J~~~~~~~ il11~!~i ~~~~l~lr;f:f:t: t~~i!~i1j~l'~~~ ']l':''''!~~~'\'i ;:: .:''~:r~~~~m 

P~~ I ~ 

SMC I: +Bromotluorobenzene 
SMC 21/ Diehlerecthalle-d4 
SMC 3: oluene-d8 

D I~.,..,~"-<~'"~ \ltl.(, 

~ 
~ 

IS I: BwmoeldoretRethftR~ ~l\A.o'?l~~~ 
IS 2: +;-4-Difluorobenzene-J.~ J, 1 
IS 3: Chlorobenzene-d5 

);1n 
1\1 'JI{/'1 ( 

~ 
~ 
~ 
~ -...__ 

~i,-~\-.-......: 

:._: 7 1,/-Gl,'cJ-Ioltle--~~ ~ ··h-;vl,..,.lctn.l~ i...v,.J 
;_.,·h· .d Cc:>.[;i::,,..,..}..(o-, ~SpOA->e .c..._~ { ,4(~) ~ ~ 
~;...4,V"<..d ....._f-.;""''-~...,~. k. .._r.s;oc. S-plL ol'l:..!> .... (l-s 
we....:. ,vtJ. ~s:, >\o d.« 1.. ovo c 9 coet,· Cl!: zt:- lf/"rAr.,5 
~ ...,;,, lx.. '[.i...O<.\,-;t-,'1:.-,f '~LA.~,,, 



Matrix· ~o.- ( Batch #s· I S'1 '-1 J-1 

I• I A lto8-95·21Phenol f7lo.80 I #A J \ZJ v~ \f_I _ __!L_ I~ I vI v 12117 [ ~ili1JA.OIAIA. 
It I BN jll I -44-4 lbis(2-Cbloroethyi)elher K710.io I \ I V_ I \/ r I I I 
It I A 195-57-8 12-Chlor~phenol --- - I vf0.80 I -----r--1 ~_] j _ _] I J I I~ III' __ L\ZJ J~uv IV 
I• I BN 1541-73-1 Jt,3-Dichlorobenzen;-- I \/10.60 r ~I v I J 

!'''''" tn:Witf/J:Y?fnHI'=' ii/f:=!UC<ii'G~'N=::U:/[. ,,.I ;:::'{' ·:.j.·,::._ji). #TI2TI'i'';/T:;,. 
1,2-Dichlorobenzene 

It I A 195-48-7 12-Methylphenol(o-c.rt:S<ll~\/lo.7o I I 1~17 
I• I BN lto&-60·1 lbis(2-chloroisopropyl)ether lvlo.ot I 1· I v --~ -~-T-1 .ll 
I• 1 A lio6-44-s I4-M~lhylph~n~t-----~lo:6o I I 1-1\/Jr I/JA-1 AJAr I 1\/A 
I BN 621-64-7 

t ,aN .. 67~7;i·J 
~; .6N 98-~$;i;• 
2 BN 78-59-1 Isophoronc 

12 / A !s&-75-5 12-Nitrophenol lv'lo.lO I I I V I V 
12 I A lto5-67-9 12.4-Dimelhylphenol- - 1Jlo.20 r -r-1 v I \/ 
12 I BN jJIJ-91-1 lbis(2-Chlorocthoxy)methane h7!o.JO 1--r-17 I ,/ 
12 I A jl20-83-2 12,4-Dichlorophenol [V'1o.20 I \ ~- ·J I ..:/ 
!2 I BN lt20-82·1 I 1,2,4-'[richlorobcnzene f7Jo.20 I I I v( __ I -..L_ 
12 I BN 191-20-3 !Naphthalene r\71o.7o r --~ 17- I v 
12 I BN It 06-47-8 14-Chloroaniline 1-/jo.o 1 I -../ I v I V 
12 I BN j&7-68-3 IHexachlorobutadiene - -- f\llo.OI I ,I\ I' A- J J I -../ 
12 I A j59-50-7 14-Chloro-3-methylpl~;~~-- I \Jlo.20 I 1 1\/ I \// 
12 I l3N /<JJ-57-6 j2-Methylnaphthalene f-710.40 I / I ../ IV 
13 I BN 177-47-4 jHexachlorocyclopentadiel;;--f7lo.OJ I I -- 17--~ 
13 I :\ lx~-06-2 ,2,4,6-Trichlorophenol I vlo.20 1------r n r v I 7 
IJ I A I'JS-95-4 j2,4,5-Trichlorophenol I \710.20 [ Jl l .../ -17 ( , 
Comments: 

(DS,~IJ/.e ~ ~;IL1J J.."'f)-~.>"'--1~ ~~~ ND. f""-<.,...s, "'-<l ~I'Os ~ u..lc. .... t.-..kGI_ 
(:J';N.;; f~ or sri~ ~ .... i..-.;}k-6 ~~ ¥\... COC.. · 

vI \7 I/ vlvl-v 

/I \/I v Tl ,Lr~7 

J/ ' ~ [/ 

Noles: Shaded rows are RCRA compoun~ ~= rthi-~){\Jf 

Reviewed By: ~-- ·=:::::= ~ Date: bJ/r/9,7 



Semivolatile Organics 

Site/Project: TA ~- S' R f I 
Laboratory: 6 £--L. 

ARICOC II: 6 "~ g II 
Laboratory Report #: Cf Cf 0 Cj ;). ;). 7 

Batch #s: l 5' q '-f 'J 3 
II of Samples: __ '1..£.-_ __ _ 

,'':::,, (ll:l'lli~~r~! 
Matrix: ~.-I 

::; ~: ; :·;-;.~ ;:;:::.;: . ~·HlF~+?/ ; ~-~t\l.i:i> ~:n· ·(i~:~~:~:~ :.::·:··-:.'· · 
3 AJA 
3 I BN 188-74-4 12-Nitroaniline (o-_l I v'j0.01 I v' I V I V 
3 I BN 1131-11-3 IDimethylphthalate bLl_O.Oi I /V.A I _y""__j_J.L 
3 I BN 1208-96-8 IAcenaphthylenc I Jjo.90 I I I \/ I V 
3 I BN 1606-20-2 12,6-Dinitrotoluenc l J lo.20 I J; 17 I V 
3 I BN 199..09-2 13-Nitroaniline (M -_L j \L]o.o1 I V I V I ·..,/ 
3 I BN 183-32-9 IAcenaphthene b,Llo.90 j_NA- _ _l lL_j v' /117 v/ 1 JLC!x L 
3 I A 151-28-5 12,4-Dinitrophcnol [.Llo:OJ I v J V j~ 
J 1 A 11oo-o2-7 !4-Nitrophcnol bLJ().~_!_l_-v~ -2 I~ v v L\ZJ~ol o. o v 
3 I BN li3H4-9 IDibenzofuran 1-Jio.so I /1/'A ]-J' I V 
j 2&Q!W~ciicii~<:iii:i ' ,:: ' 
3 Diethylphthalate 

3 I DN I 005-72-314-Chlorophenyl-phenylether I v']o.40 j \ ] v I V 
3 I BN 186-73-7 !Fluorene I J]0.90 I .,Y I V I V 
3 I BN 1100-{}1-6 14-Nitroaniline (_~ -) j v'lo.ot ] J I v v 
4 I A 1534-52-1 14,6-Dinitro-2-methylphenol I·J 10.01 j NA I V _,J__ 
4 I BN 186-30-6 IN-Nitrosodiphenylamine (I) ltLJO.OI I j I ·./ £ 
4 I BN 1101-55-3 14-Bromophenyl-phenylether j.JJo.JO I j_j y_j \/' 

Page 2 of3 

·t:'taN•Its•R~·Ii~~~achi~ibiXrlillil~::::.·:··hXIO:I§.'I·=i••rnYJl•:sz;q•::vrr:t::: LIT.!:= l'-T7a:..u>.[s7':T:::::::: 1 :,: ·1 :••.:·.=••··r :.·····T=I'',Y=FHI·•'·••:~•:·=•i ·• ··1··:.=• T· ~~.- ''lC:' ••• · 

4.J. A'•ls7.:s6~s :lr~9.4CJt~fd@~~oc= • < :: Tv!Ms n···:.<:r<:vrnztZ:':::rnvr·r:n.::r:: 1:::1 ·• •FV1rvr·•nvrJaJa 1 o-~o ,. v= 'FY r ·r rT·:··r ··1 -•••• , .. ··· ··· .....•. ,_. · · ·. -,• 
4 I BN 185..01-8 !Phenanthrene ~70 I j I J I .J 
4 I BN 120-12·7 !Anthracene ~.7(J __ L J I -./ I .j 
4 I BN 186-74-8 !Carbazole I J'lo.Ol I I I V I -/ 
4 I BN 184-74-2 IDi-n-butylphthalate bL_Io.Ol I I I J I J 
4 I BN I 06-44-0 IFluoranthcne IV'Jo.60 I I I .../ I V 
5 I DN 1129-00-0 IPyrene I Jjo.60 I I I ·/ I J t/ ./ vlv'IL 1/ 
5 I BN 1&5-6&-7 /Butylhenzylphlhalate 1/Jo.OJ I I I V I ../ 

!3N 191-94-1 13,3'-Dichlorobenzidine l..jjo.OI I \ j ·../ J ./ 

5 I BN 156-55-3 I Benzo(a)anthracene I vJo.&o I J I v I ..; I ... v _# _.U 
Comments: 

(i:)S..,.._ -d...';, c.l.'-'-p. r<.~ ..... ~~ ~[i tllb. ;-t:.......'>,""O R~1>~ vXr<- c;c,l<:"'lc...~t. 
/llfr:;;tJ_-l 4-ppl.~~ 



Semivolatile Organics Page 3 of3 

, ''" illi1t;i :!~ ~~~l· 1 it~i;l1 al~il 
5 / V #A- AlA NA 
5 IBN II17-81-7Ibis(2-Ethylhexyl)phthalate 1~1 I v' I V IV I \ I I I I I I l I I I 
6 I BN II 17-84-0 IDi-n-octylphthalate I v lo.ot I jVA, I _-L_ I J I ,v-
6 I BN 1205-99-2 IBenzo(b)fluoranthene I v 10.70 I v_l LJ ./ 1-lb,} 
6 I BN 1207-08-9 IBenzo(k)fluoranthene I\JJo.7o___l ;V.D, ~_1 ../ I \/ 
6 I BN 150-32-8 IBenzo(a)pyrene IV' jo_.7o-]_-I I ·/ j_J_ 
6 I BN 1193-39·5 1Indeno(1,2,3-cd)pyrene fJJ()fo---I-~ r v I ..; 
6 I BN 153-70-3 IDibenz(a,h)anthracene I \l' lo.4o-}_--J [ UJ I ./ 
6 1 BN 1191-24-2 IBenzo(g,h.i)perytenc I iJ~o-~_1 ,V ~J _y:__j___d 

IM ~~-6L,ll l.:l.·d-~k.vllu~l•'-t-1 \(I ·- 1-1- r v I / 
A I .AI.7:2I ~.{) .:.<--~~~ 1 I vi I .11 I v I v ·'' 

.) ~- • ,-V"'"'r _.,1-:r -·-I" , ·•- I'~ •c y•v 1 .. " v•v I""'"'~Y'- IV r v•• I cv- I t• I • J. _I .., 7 Fl I . I I 

... 11 -J II 

NA::~ AfCJI·~~'t, 

Comments: . 
(!)<;;"+- a,..J.. s;:'t...lcJ d.-"'f.· res .... th o..!l /1.10. ~, "'0 RPDs ~ cc.lc ..... i~k.J · 
(2) /JQ £t~ .,,.. ~t.!> ~~b.-, H-c..J ~"" ~ <.CC . 

SMC I; Nitrobenzene-d5 (BN) SMC 2: 2-Fiuorobiphenyl (BN) SMC 3: p-Terphenyl-dl4 (BN) __:.-, s·e.. b .... ~~ 

o+ ·~·~ 
P"'~· 

SMC 4: Phenol-d6 (A) SMC 5: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SJ tC Sf. d Zl Chlarapbeoal.d4 (A)~ ,BM€1 i1 1;3 Bicldma .. r&Z'ne <;W (Ill)') 

·ti1C>1<1'1 • 
' Internal Standard Outliers 

Sarnple: 

AJl 
I •.. \ 

~as~ 

IS I l.-l-Dichlorobenzene-d4 (BN} 
IS 4 Phenathrene-d I 0 (BN) 

!S 2 Naphthalene-d8 (BN) 
IS 5 Chrysene-d 12 (BN) 

IS 3. Acenaphthene-dlO (BN) 
IS 6. Pervlene-d 12 (BN) 

-

*5 .... ~ 

~ 



General Chemistry 
Site/Project:""("'~ .... 5 It~"! ARJCOC #: (;, Q;J, <6 /I 

Laboratory: G 1; L Laboratory Report fl: '3 <f 0 9 J. l J 
Methods: f. P A '1 I ({. I 
#of Samples: '1 Matrix: --.a-::='-'-'L----------

I 

1 

.. 

: ~ ~ :. : 

j5J.~ I Tf'~ Ill (VP !tiP I.N'Ir I;V..t v v t/ ./ 

Laboratory Sample IDs: 'r 1C)e, ~.) 7-01 -02 -<.,') -o'-(, -v), 
I r 1 t 

I, 
-ci-. .. -<;7 .... ~&'. -c?l -~ 0 

Batch lis: I!> 9 3). \l 

v 
tVA-ItJA ;VA- l:'o'A-1 N.41 ;VA I~ 7 

!tif,~f 

, 

Ill-A-

Field 
Blanks 

.fl" 

;1/~ ;; .A!6T '1Pil.C.e~ Comments: 
{j)!Jc; c.,.t,~rvL.,_ J.c;..h.~ pro...;:-J..t,.J. \-b..x.vv-,-!'\(. oa.s.< "~.+;~ s~.i-r.-J A·t..... ... ~ . .h,.. .L...~t-... ...........A-

vvt<S p ~c.p,a.r-~ '-"" t, I, r "" k..\ . 

0 .M~ Cr· v .-... J..u ..... <1 ~ Clfp1'1 .,..)--•"' <;~\l (0-<.. ;-s '7 I( lC ..J'ltc ~p-tlc.t.. '-<)A£, 

*s:........,.....,.\, 
=I .Aft Q( ·w~ ~ ....--\-. A/o J.~ ~i~r.:t:.~. 

'iewed By: --"---
~ 

Date /::...C / "'~ 



Inorganic Metals 

Site/Project: TAJ>- S" A.~.I AR/COC #: -~6.;::_0~J.=--fs'~oL·_,_/...t..l _____ _ Laboratory Sample IDs: C[ q 0 er :;2.). 7 - 0 (. -Ql. -o 1. -()'-( - 05" 
r ' r 1 

Laboratory: 6 f L Laboratory Report #: 910 q :1 ;l f t• 
-c) b' -()7. -c.Jfr, -() 9 

Methods: E'PA. 6010 ~(-uP) 1 EPA 7'111A (1.1-':)\ 

#of Samples: Cf Matrix: _ _.,Scc:..!..i~/ ---------- Batch#s: 158021i/tS8)16 (:,:.o~) 
1 

IS"80570f!}) 

,~:~~~,iii I La 

<}••··•••:•.::::.•:::':·.;:.::··:·;i(9c• Elem~nl ::::::f:if!~~~12m:'£n::::?=u=:?ff=:::m;:;:, :':· :• .•!''":: :•• .. :····=,··::: •••••... ·_.···········<·::''•••::::'=?: 

1A..,n n/\. 5 AJ I v.Lo_.JI~~-,i 

LCSD 
LCSD 
RPD 

MS I (lj 1 ~erial I Field I {3) MSD I MSD ~ep. ICS Dilu- Dup. Equip. I Field 
RPD RPD AB tion RPD Blanks Blanks 

~:!f~~:::·.:·,:.··.?:.;., .••. :.~::::::j:·:.····:b::·:'~i;=l ' 1· •• ·or•::=n··:::·~I"'Vf•·•• f!!?? •z: ·• 1 ::·~z''J'~&-;ws:r:r AJAn••i·'·)'A.r~•·:·:r~·-•-·••• • .. :·::r::••········ 
-,/ v ~ v t ~ ZI•·•Li22h'C'?J :·•··.::ii'~ 

NA I 1.6 
···;.··· ::+c::r:r·'·~··· 7.UO;.;;iJ.;9(?dii:; ''\ f :· :: •';:;:; :::: ·: :::•• ::::: ·:·,<::::;; ::::::~ r-7: ... :;,:.::~l.i:':::: 

7440-70-2 Ca 

7440'47~3cr:•:l VillLu;z•·• •I v· • t·•~v• r,;=:v···•r••c:&~:••• ;;:::r:·::-··. 1.•::.\/• /:{!' PTE'~~ '·FT•AJA•'H ' AlA·········· 
7440-48-4 Co 
7440-~f\.8 Cu 

7439-89-6 Fe 
7439-9~-4 Mg 
"'A'l<> "" 5 Mn 

7440-02·0 Ni 
/'I'IU-U~-7 K 
7440'-22~4 Ag' r:vsl v ... I•. v !• V• ·:q: . •XJ·•···· ··•1'•'•'\l?''•PT~i:W''?®l'TUnvFh:f.A ••••lT\717FN:Jlf:'t:UA·•:I :Ji.iA :•FAI:Ar• .. 
7440-23-5 Na 
7440-62·2 v 
7440-66:6 Zn -----

7439 .. 9lclPb' 
ns~i49~z st: : 
7449~~$iliG' I•St·,·l••·•~·· ·: 1 :•:·w:::nvtll"i'SIJZ~M'ir::::r'•••::l :::.::v.n•J.::·:v 
'144n.lt>.O Sb 

7440-28-0 Tl 

.. -....... l.i••··~··-••t•••-1Et~•-••··l•:~·::•.:l•!::·~m:.:;., •.. ::;;;_· .. ·l:•rtt~•••l·-·~~~;l:l••·••-!114f::::·.,·::~·~····· 
.•••.• 1····:: vr:.::'Ji .•.••.• l···:::·Jn••n:'Jr::::::tn·:::+<• ::•IUdll'::r·tnvg:.:.r:• .. : '\1/ ···•f• ••• \Iii••· 

2-!~')-91;(i_!rg 1 -.1 r· v. · 1 ;; l v· ~·' V:fT•UJJTv•:r:.~pr:.ms~l VT:V£1 ~·r·::&A•:J:iA:i.A.::C"!.;.vA INA 1 7!A··· 1 AI'A- 1 

Cyanide CN 

·:·:-:·::.: 

·······•J .. :·•, 

• ••• •••• • • 

, ... 

Noles: Shadc:d ro"s a•~ RCR A mdals Solids-Co-aqueous conversion: mg I kg= )lg I g: {(j-!g I g) x (sample mass {g) I sample val. {ml}) x (1000 ml/ I lilcr)J I Dilution Factor = f'g /I N,A:: ,(/o)t 4fp\:c•d•'< 
Comments: . 

{) A....pl;c.;;.\.t.. c-r•4J-; .. J.o .... 6~ oo.fPht -\, Sa-j\f l't.~v..l·h -4 t'v R..(... 
~S:,...io-1 J-<1 .... \.~ c.r:kri" ~>"lOt- '''Pf>l,, ·~ So.--p~ rc.> ... l H ~ so"lt flu. 1\ '--· 
) tJ~ fl1 <Jr {11 ~ .... !,~;vk.J "' .¥\.. ~OC... 

Reviewed By: ~ ...------------=-~---=e:=-_....;;.;;~~~--~· ~~ ~- Date: /~ ///7,: 

··" (" Sz.e. b~ ~ 



( 

Contract Verification Review (CVR) 

Project Leader -=LA~I:.__ __________ _ Project Name TA Ill/ V RFI REPORT Case No. 7219.161 

A~COCNo. _6~0~2~8~1~1------------------ Analytical Lab _G..;;..;;;;.EL:;::,__ _________ _ SDG No. 9909227 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

R d --. - - ----- ------- -- - ~--
odv Record -- lnf1 

Line Comolete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition l!JJOn rec;~ipt illformation proyided X 

---- -

2.0 Analytical Laboratory ReJ)()rt 

Line Comolete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lr X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data re_fl_orted in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X SVOC SAMPLES REEXTRACTED OUTSIDE X 

HOLDING TIME DUE TO QC FAILURE 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 
-

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mglliter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soil 
samples? Units consistent between QC samples and sample data 

1.2 Quantitation limit met for all samples X 

1.3 Accuracy X CADMIUM & LEAD RECOVERY ABOVE QC LIMITS FOR 
a) Laboratory control samples accuracy reported and met for all samples LCS/LCD 

b) Surrogate data reported and met for all organic samples analyzed by a gas X SVOC SURROGATES DILUTED OUT DUE TO MATRIX 
chromatography technique 

c) Matrix spike recovery data reported and met X SEVERAL SVOC ANAL YTES FAILED QC RECOVERY 

LIMITS 

1.4 Precision X RPD FOR SELENIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 
FOR SAMPLE #9909227-09DUP 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD for 2,4-DINITROTOLUENE, 4-NlTROPHENOL & 

PENTACHLOROPHENOL OUTSIDE ACCEPTANCE 

LIMITS 

LS Blank data X 
1!)_ Method or reagent blank data re()orted and met for all samples 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

L6Contractual qualifiers provided: "J". estimated quantity; "8"-analyte found X 
in method blank above the MDL for organic or above the PQL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H "-analysis done beyond the holding time 

I 

~.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X I 
3. 9 Second column confirmation data provided for methods 8330 (high explosives) X 

'I and pesticidr ~Bs 
I 

----~---- - - - --- ~-



t 

Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 
I 

.2 GC/HPLC (8330 and 801 0) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

.. 4 Radiochemistry 

a) Instrument run logs provided NA 

-



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

~ere deficiencies unresolved? OYes ~ 
ased on the review, this data package is complete. ~es ONo 

no, provide: nonconformance report or correction request n-umber and date correction request was submitted:. ___ _ 

:eviewed by: L6 , P ~ Q ~a._.. Date: 10-21-99 Closed by: Date: _____ _ 



SAMPLE FINDINGS SUMMARY 

AR/COC: b"ozg;c_ Data Classification: &t:-/J.Orc, I a~ .)-~ 
Sample/ DV / 

Fraction No. Analysis Qualifiers Comments 

1 Cf 6 - .tJ 112 ·t:tr - rota~~~ 513 h7 ~C4",-,&;,.a...s 
Lf0-5>5 IPJ-1 
;rt6~t>flz- 9r-

\ 70->5> 
tr6-tJ!Iz- n-

30-5..5 
I Y6-t5/12-9''f-

<ro -->..5 
1 cr 6-8/-1-2 -9'1-

I t?0-..5-> 

I 9'6 -/J/12 -'fq -
JS"-DU __,L..--o 

. _.._ 

Sample No./Fraction No. -This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis -Use valid test methods provided below or if the result applies to an individual anaJyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed 



SAMPLE FINDINGS SUMMARY 

Site:~-1$1£ dEL 
ARICOC: 6(?2.8/ 2._ Data Classification: j.../J~U' ;J _) t:_ 

Sample/ DV J 
Fraction No. Analysis Qualifiers Comments 

s // -· ffi 
~-~ / /-~, ~ ~;Q~ 

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers -The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments -This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA60l0, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed~~ Date: __ /<--~-c:::!-'?;-'W--"'-7,9'..__ _____ _ 



INORGANIC METALS SAMPLE FINDINGS SUMMARY 
(") 'o:t - <0 

COC:602812 cJ, I ~ I 

~ 
....... 

(") (") (J) 

0 0 I I 

0 (J) 
'o:t 'o:t • (") ...,. ...,. • • ....... ....... ....... ....... - - - -

Sample Number Cl3 C) (/) C) 

m <{ <{ :r: 
196-BH2-99-25-SS JP2 JB 
196-BH2-99-30-SS JP2 JB JB ; 

196-BH2-99-35-SS JP2 JB JB JB 
196-BH2-99-40-SS JP2 JB JB JB 
196-BH2-99-45-SS JP2 JB JB 
196-BH2-99-50-SS JP2 JB JB 
196-BH2-99-60-SS JP2 JB JB JB 
196-BH2-99-70-SS JP2 JB JB JB I 

196-BH2-99-80-SS JP2 JB JB 
196-BH2-99-90-SS JP2 JB JB I 
196-BH2-99-1 00-SS JP2 JB JB 
196-BH2-99-35-DU JP2 JB JB JB ! 



SAMPLE FINDINGS SUMMARY 

AR/COC: COZ!?/2- Data Classification: (!::f-q-q /7; c. 
Sample/ DV v 

Fraction No. Analysis Qualifiers Comments 

~~ ~~~ch /? ~6~ 

Sample No./Fraction No. -This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA60IO, EPA6020, EPA7470/l, EPA8015B, EPA808I, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Review~: ___ /._~-~-~_'/f;_y;'_..,Y'-------



ORGANICS SAMPLE FINDINGS SUMMARY 
Vl ...... 

COC: 602812 I 

~ <0 
~ 

I a; - <0 
c: ...... 0 
tU I ..... N -a; 0 Q) 

0 c 
0 0 Q) 
<0 ..... N 
N - c 
00 0 .8 <( c e a.. Q) 

w .&:. 0 
0. :E 

(.) e (,.) 

0 :t:::: =o 
Sample Number > c: ~~ I 

(/) ~ ..... 
196-BH2-99-25-SS R 
196-BH2-99-30-SS R 
196-BH2-99-35-SS UJ2 
196-BH2-99-40-SS UJ 
196-BH2-99-45-SS UJ2 
196-BH2-99-50-SS UJ 
196-BH2-99-60-SS UJ 
196-BH2-99-70-SS UJ 
196-BH2-99-80-SS UJ 
196-BH2-99-90-SS UJ 
196-BH2-99-1 00-SS UJ 
196-BH2-99-35-DU UJ 
196-BH2-99-EB UJA2 
196-BH 1-99-EB - UJA2 L..:....: __ 



Memorandum 

Date: 11/29/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Area III!V RFI 
AR/COC: 602812 
Case: 7219.01.06 
Laboratory: GEL 
SDG: 9909158 

See attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8270, SVOC EPA8260). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to SVOC sample data due to: exceeded holding time, failure to meet CCV %0 
acceptance criteria, failure to meet surrogate recovery acceptance criteria, and failure to meet MS/MSD 
acceptance criteria. 

Bolding Times 

VOC samples were analyzed within the prescribed holding times. 

According to the SVOC laboratory case narrative, the initial analysis of SVOC samples 196-BHl-99-35-
SS and 196-BHl-99-45-SS failed to meet surrogate recovery acceptance criteria. These samples were re
extracted and reanalyzed past the prescnbed holding time, with acceptable surrogate recovery and similar 
sample results. Original sample results were not reported. All results for these samples were UJ2 
qualified. 

Calibration 

Initial and continuing calibration met acceptance criteria for VOC and aqueous SVOC analyses. 

The CCV analyzed on 9/20/99 associated with samples 196-BHl-99-25-SS, 196-BHl-99-30-SS, 196-
BHl-99-40-SS, 196-BHl-99-50-SS, 196-BHl-99-60-SS, 196-BHl-99-70-SS, 196-BHl-99-80-SS, 196-
BH2-99-90-SS, l96-BH2-99-IOO-SS, and 196-BHl-99-35-DU failed to meet %D acceptance criteria for 4-
nitrophenol. These sample results were qualified UJ. 

Several other SVOC CCVs had o/oD >20 and <40. No sample data were qualified as a result. 



Blanks 

No target VOC or SVOC analytes were detected above the reporting limit in the method blanks or 
equipment blanks associated this these samples. 

Note: The CVR for this SDG indicated that the VOC method blank exhibited toluene and methylene 
chloride; however, the method blanks in question were not associated with samples in this SDG. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

SVOC samples 196-BHl-99-25-SS and 196-BHl-99-30-SS were diluted 40x because of low internal 
standard recovery (due to matrix interference) on the initial analysis. The samples were notre-extracted 
because the laboratory determined that a GPC cleanup would not solve the interference problem. Results 
from the undiluted analysis were not reported. Recovery for all surrogates in the diluted analyses was 
zero. All SVOC results for these samples are rejected (qualified R). Analysis by another acceptable 
method or modification of the existing method may be necessary. 

SVOC surrogate recovery for the soil MS and MSD samples failed to meet acceptance criteria. See 
MS/MSD section below. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

VOC MS/MSD sample analyses met acceptance criteria. 

The aqueous SVOC MS/MSD recoveries for 1,4-dichlorobenzene failed low. Aqueous SVOC sample 
results for this compound were qualified UJA2. 

MSD recovery for several other SVOC analytes failed to meet acceptance criteria; however, MS recovery 
and MSD RPD met acceptance criteria for these compounds. No sample data were qualified as a result. 

The soil sample chosen for SVOC matrix spiking had matrix interference problems which caused failed 
surrogate recovery in the MSIMSD sample analyses (see Surrogate section above). MS/MSD results could 
not be used to evaluate soil SVOC sample data quality. No data were qualified as a result. 

Internal Standards 

VOC and aqueous SVOC internal standards met QC acceptance criteria. 

SVOC internal standards failed to meet recovery acceptance criteria in the soil MS/MSD samples. See 
MS/MSD section above. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

VOC and aqueous SVOC LCS/LCSD samples met all QC acceptance criteria. 

Several SVOC analytes failed to meet soil LCSD recovery acceptance criteria; however, LCS recovery and 
LCSD RPD criteria were met. No sample data were qualified as a result. 

OtherQC 

SVOC field duplicates met RPD acceptance criteria. 



No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



SEMI-VOLATILE ORGANICS: Page 1 of 3 
SW-846 -Method 8270 

siTEIPRoJEcT:S-;;J;£J!I:'t f?Pr ARcoc#: W2812. so,/ · 
LABORATORY: LABORATORYREPORT#: 99o9'/..cy 

IS I BNA I CAS# NAME Min RF 

Comments: 

rt." 

Mclhod 
BIU 

///,~/_ 



;EMI-VOLATILE ORGANICS: Page 2 of 3 
;w 846 - Method 8270 

;rTE!PROJECT: ARcoc #: Go 2-& 12.. so, / 
~ABORATORY: LABORATORY REPORT#:-----::-=.,..----

IS I BNA CAS# NAME Min RF Intercept 

Comments: 

Calib 
RF 

Calib 
RSD/R2 

CCV 
RPD 

Method I LCS I LCSD I LCS I MS I MSD I MS RPD 
Bib RPD 



SI!:Ml-VULATIL~ UK\iANILIS: Page .Jot .J 
SW 846 - ~ ~od 8270 

SITPJPROlliCT: ARCOC #: 
LABORATORY: LABORATORY REPORT#· 

G/e-81 2 :sO;/ 
Tho 

Calib Calib CCV Method 
IS BNA CAS# NAME Min RF Intercept 

RF RSD/R1 RPD Bib LCS LCSD 

>.OS <20%/0.99 <20% 

s BN 218-01-9 Chrysene 0.70 v ..,., -- t/ .; 
s BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 I 
6 BN 117-84-0 Di·n-octylphthalate 0.01 

6 BN 205-99-2 Benzo(b)fluoranthene 0.70 

6 BN 207-08-9 Benzo(k)fluoranthene 0.70 

6 BN 50-32-8 Benzo(a)pyrene 0.70 

6 BN 193-39-S Indeno( 1,2.3-cd)pyrene o.so 
6 BN 53-70-3 Dibenz(a,h)anthraccne 0.40 

6 BN 191-24-2 Benzo(g.h. i)perylene 0.50 .v v ~L.. 1.1 L...-

-- -- - - ----- -- - -~ ----

s R1 - -- ~ - ~--- - ··- - - - Outr - -

Sample SMC1 SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 Comments: 
-m~ 2.8.3 1~.2 

-M\1"'1 11. ~ 3b·l 
-OJ 0 c:J 0 0 0 0 

- 0~ ~ D (!) 0 0 0 

SMC 2: 2-Fiuorobiphenyl (BN) SMC 3: p-Terphenyl-dl4 (BN) SMC 1: Nitrobenzene-dS (BN) 
SMC 4: Phenol-dS (A) SMC S: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobcnzene-d4 (BN) 

Internal Standard Outliers 
Sample IS 1-area IS 1-RT IS 2-area IS2-RT IS 3-area 

-m~ 

- ---11'1~1) 

IS I: 1,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-diO (BN) 

IS 2: Naphthalene-d8 (BN} 
IS 5: Chrysenc-dl2 (BN) 

IS 3-RT IS 4-area IS 4-RT 

I.e 

lo 

IS 3: Acenaphthene-d!O (BN) 
IS 6: Pcrylene-dl2 (BN) 

ISS-area IS 5-RT 

lc 
lo 

Is 6-area 

LCS 
Field Eq. Field cc:V 

RPD 
MS MSD MSRPD Dup Bib Blks t((U RPD 

./ .I / 

I 

.1._ 

~lto 

---L-- --- ~-i----1--- -

IS 6-RT 



~EM!-VULA!!L.I!. UK\sl\.1'11\..;:); rage J 01 .:J 

SW-846 - 1'1 .,,od 8270 

SITE/PROJECT: s. te ff~ ff£ ARCOC #: 6 0 ?JJ /2.. ~~ ~j 
LABORATORY: t;.£ ( LABORATORY REPORT#: q{jC!JQ /.s-'j? 

q 

CAS# NAME Min RF Method I LCS I LCSD I LCS I MS I MSD IMS 
Blks RPD 

Comments: 

REVIEWEDBY: ~as=::: .,/ > DATE: /"%?zC9'Qo 
/ 

.n/~-----t 

·N;~:::~;·:•;.'• 

Eq. I Field 
Blks Blks 



~.I£Ml-VULATIL.I£ UKl7ANlC~: Page '2 ot J 

SW 846 ·Method 8270 . 
SITE'JPROJECT: ARCOC#: fPOZ£12 ~· 
LABORATORY: LABORATORY REPORT#:-------

CAS II NAME Min RF Method I LCS I LCSD I LCS I MS I MSD IMS 
Blk.s RPD 

Comments: 

\ 

Eq. I Field 
Blk.s Blk.s 



:SEMI-VOLATILE UKl:iANIC:S: Page J or J 
SW 846 - · 'lod 8270 

SITE/PROJECT: ARCOC #: fPo?-312. ~. 
LABORATORY: LABORATORY REPORT#: 

Calib Calib CCV 
IS BNA CAS# NAME Min RF Intercept 

RF RSD/R1 RPD 

>.OS <20%/0.99 <20% 

s BN 218..01-9 Chrysene 0.70 v' - ;'_ ./ 
s BN 117-81-7 bis(2-E1hylhexyl)phthalate 0.01 

6 BN 117-84-0 Di-n-octylphthalate 0.01 

6 BN 205-99-:Z Benzo(b )fluoranlhene 0.70 "-
6 BN 207..08·9 Benzo(k)fluoranthene 0.70 .> /. I 
6 BN S0-32-8 Benzo(a)pyrene 0.70 ,j 

6 BN 193-39-S lndeno( 1,2,3-a:l)pyrene o.so 
6 BN 53-70-3 Dibenz( a,h)anthracene 0.40 

6 BN 191-24-2 Benzo(g.h,i)perylene o.so "~ '-' l.o 

s R' Outr 
Sample SMCt SMC2 SMCJ SMC4 SMCS SMC6 SMC7 SMCS 

-b ll< I 2. '"I 
.. dl)_ 

- -- -- Ill ··---- -- -- ------- ----- -----

SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Terphenyl-dl4 (BN) SMC 1: Nitrobenzene-ciS (BN) 
SMC 4: Phenol-dS (A) SMC S: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobenzene-d4 (BN) 

Internal Standard Outliers 

Method 
Bib 

LCS 

tl 

.,- V' 

~ 

Comments: 

LCSD 

y 

Sample IS 1-area IS 1-RT IS 2-area IS 2-RT IS 3-area IS 3-RT IS 4-area IS 4-RT ISS-area IS S·RT Is 6-area 

---------
IS 1: 1,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-dlO (BN) 

.0""\ I./ 

./.1- 1-' 

IS 2: Naphthalene-d8 (BN) 
ISS: Chrysene-di:Z (BN) 

IS 3: Menaphthene-dJO (BN) 
IS 6: Perylene-dl:Z (BN) 

LCS 
Field Eq. Field 

RPD 
MS MSD MSRPD Dup 

Bib Bib 
RPD 

v v ....... 

IS 6-RT 



YVL/'l.I IL£. Vnut'H'Ifl\...;J; ragt: 1 Ul ,L 

SW-846 >thod 8260 

SITE/PROJECT: ~h !1[/J% /(~( ARCOC #: 602:8/2. 
LA BORA TORY: c;::.£ 2- LABORA T-OR.s..Y~RE~P=O~RT..:._#=: :......,Cf'~q=-o=9o-/:-:.Q?=--

I IS 

IR, 

GCfMS 

Name 
ane 
•n.-

~nil': 

I methylene chloride (I Oxblk) 

CAS# 

Min 
RF 

0.10 
0.10 

I Calib l Calib I CCV I Method I I I LCS 
Intercept RF RSD I R 2 %D Blks LCS LCSD RPD I MS 

_1/_ 
I >.05 I <20% 1 o,99/ 20% / . 

_V 7 ., 7 

t 
:;;: .. 

, •. <~:':::!:!::I 
l~ 
./ 

I carbon disulfide 75-15-0 0.10 -L- - T 

2 1,1,1-trichloroethane 71-55-6 0.10 

MSD 
MS 
RPD 

n/e. 
Field Dup I Eq. I Tnp 

RPD Blks Blks 
TAL 

~'it ~n'i~tliiilihioM~T:I'''::::::;:;::::;:::::: W1.l;~s::((\· !Hm:')g l:i{')[:::,:;::t :{:;;: :::Hll •:t:::•!•t:i: :t• /IIilliTT:F ::::: • S':'WWN lliilllliJlliil ,,.,~,,,,,,,,,, \khlMWt Hit•t•:i [;::::::;;: .:::, ::t}::::::;:,: {):t 
~ Bromodichloromethane _ 75-27-4 0.20 

~
.3-dichlo• 

. 

2 Ull 

~ ~ 
~':;·.-: : =· :;-'· 

2 

1-2· 

I, 1 ,2,2-tetTachl• 
toluene( I 0 x!Jif0_ 

li:')ri::' . 
f.'1h\.1lh 

-~-------~-

124-48-1 
79-00-5 0.10 
1~41.~t{'}/ lt~O.: 
10061-02-6 0.10 
75-25-2 0. I 0 
\08-10-1 0.10 
591-78-6 0.01 

.,,., ,"":"",.,:::"'\""O:::""".•"";rl .• ~1:2"'=7:~~1 
0.30 
0.40 

r···o.u-:·:······ 100-41-4;:~ 
ll_]Styrene ________ ]100-42-5 10.30 

··::::::::::::::::~::·:•:1::::::::::~~~:::::::. 

I ;:•:::r::':'•'t':::O •:.:,:.;:!:/!':.:.:" r:':r: 

·•>:':'!:\'}:':: 

,_ 
o. 1 I 7 _I .r I "" I ........ 1 .........-1 .....-

· · '' :.::r ,,.v:··· T'•'!:'''it:::::::::Jotfb··-·:· · ''"'=':·:•:•:·1:;:':?}}}}::":']';::{':: :(['' ;: 

0.30 

L:z!~~~~~EsJH~QJEto~Jilif'''di'' TifutEillwruillFffiTITIIiliz:;:T"flE:c-''3E?l"JE:SJEt:rz::JJ~EiiTEZ:'lT'!J~':t:''"'':±ttlliillttilltl?:E:IL:·:·: •·2:JI::::ciE':i'1Z:''' 
nnvr <:rrn:r- _ _ 1 I I 0-7 5-8 

v;,_....,/ a~c...:K 
I 

Comments: 

v v ..:.... ""-

REVIEWED DATE: ///d7'/S?'f 

B-X 



YVLft IlL~ V.l\.\Ji'U'UL;:); rage i. 01 i. 

SW-846- Method 8260 

SITE/PROJECT: ARCOC #: ~ 02-'£ I 2_ 
LABORATORY: LABORATORY REPORT#:--------

- - ~ -- ------ - - - - -
Sample SMC 1 SMC2 SMC3 IS !-area IS 1-RT IS 2-area 

_..,...,. ...... 
__.. v 

--------
SMC 1; 4-Bromofluorobenzene 
SMC 2: l,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

J 

//': /'.. 
I../ 

__ v 

--------~ 

-

IS I; Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

---~ 

IS 2-RT IS 3- area IS 3-RT 

~ 
v-

1,---

B-<J 

l---"" 

I 

I 



Memorandum 

Date: 11129/99 

To: File 

From: Marcia Hilchey 

Subject: Inorganic Data Review and Validation 
Site: Area IIIIV RFI 
AR/COC: 602812 
Case: 7219.01.06 
Laboratory: GEL 
SDG: 9909158 

See attached Data Assessment Sununary Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (ICP 
EPA6010, CVAA EPA7470). All components were successfully analyzed. 

Qualifications were applied to metals sample results due to blank contamination and failure to meet 
replicate RPD acceptance criteria. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for both methods. 

Note: No calibration infonnation for beryllium was reported in the laboratory's QC summary. 
Calibration verification and calibration blank values for beryllium were present in the package raw data. 

Several samples exhibited analytes at less than 5 times the calibration blank or method blank values. 
These results were qualified JB. See attached Sample Findings Sununary. 

Equipment blanks were free of target analytes. 

Matrix Spike Analysis 

All matrix spike sample QC acceptance criteria were met for both methods. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS/LCSD samples met QC acceptance criteria for both methods. 



ICP Interference check sample CICS) Analysis 

The ICS analyses met all QC acceptance criteria. 

Laboratory Replicate Analysis 

All laboratory replicate analyses met RPD acceptance criteria, with the exception ofbarium in soil. All 
soil barium results were qualified JP2. 

Serial Dilution 

All serial dilution met QC acceptance criteria. 

OtherQC 

Field soil duplicate samples failed to meet acceptance criteria for chromium and arsenic. No sample data 
were qualified. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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Memorandum 

Date: 11/29/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non~ER Septic Systems 
ARJCOC: 602812 
Case: 7219.01.06 
Laboratory: GEL 
SDG: 9909158 

See attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
petroleum hydrocarbons (TPH) EPA418.l ). All components were successfully analyzed. 

Qualifications were applied to TPH sample results due to blank contamination. 

Holding Times 

The samples were analyzed within the prescribed holding time. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The equipment blanks were free of TPH above reporting limits. 

Several samples exlubited TPH at less than 5 times the method blank value. These results were qualified 
JB. See attached Sample Findings Summary. 

Matrix Soike Analysis 

The aqueous matrix spike sample analysis met QC acceptance criteria. 

Two soil samples were analyzed for matrix spike recovery. The spike of sample l96-BH2~99-90-SS failed 
to meet %R acceptance criteria due to matrix interference; however, the spike of sample I %-BH2-99-60-
SS met acceptance criteria. No sample results were qualified. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS!LCSD samples met QC acceptance criteria. 



Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 

OtberQC 

Note: Field duplicate soil sample analysis failed to meet RPD acceptance criteria. No sample data were 
qualified as a result. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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SAMPLE Fli"DI:"<'GS SUMMARY 

site: m;lv 1!. 1--.r Re;ont 
AR'COC: 

Sample· 
Fraction No. Analysis 

Data Classification: 

I 
DV 

Qualifiers 

-c 

(/ 

Comments 

Sample NoJFraction No.- This value is located on the Chain of Custody m the ER Sample Id field. 

Analysis- Cse valid test methods proYided below or if the result applies to <n individual anal~1e within a rest method. 
use the CAS number from the analytical data sheet 

DV Qualifiers- The entry will be taken from the list of\·alid qualifiers and lSSociated commems. If other qualifiers 
not on the list are needed. contact Tina Sanchez ro coordinate adding them t the list. 

Comments- This is only to be used if a comment associated with the qualif1 r is not appropriate. needs modification 
because of an unusual circumstance. or additional c!arificarion is warranted. 

Test Methods- Anions CE, EPA60JO. EPA6020. EPA 7470'1. EPA8015B. EPAS08!. EP.-\8260. EP.-\8260-M3. 
EPAS270. HACH_ALK~ HACH_ N02. H.-\CH_N03. ~!EKC_HE. PCBRlS~ 

jl 
I 



(j) ' (j) 
":: c: 

(j) c >. 0 
c 0 

.<::~ c: c: ca 0 <0 - (1) 
Qj ~ g 

X 
:5 Cll 

<.J .0 .<:: 
Sample Number .e ' c: 

~ ~ :!-s 
-+ C'") - c: <0 

' (l) 
<l( ,.; ~ a. r:h 
r-- J; r:h ";-
<0 

0 -r-- '<""" 01 
1.{) I 

I 

ARCOC #602813 

VOC Analysis 

' 

049981-002/196-BH3-99-14-SS UJ UJ UJ UJ 
049982-002/196-BH3-99-19-SS EPA8260 -Qualify all results "R." 

049983-002/196-BH3-99-24-SS UJ UJ UJ UJ Ll ll 
049984-002/196-BH3-99-28-SS EPA8260- Qualify all results "R." 

049985-002/196-BH3-99-40-SS EPA8260- Qualify all results "R." 

049986-002/196-BH3-99-65-SS EPA8260 ·Qualify all results "R." 

049987-002/196-BH3-99-75-SS EPA8260- Qualify all results "R" except methylene chloride (75-09-2) qualify "J." 

049988-002/196-BH 1-99-00-SP UJ UJ UJ UJ II II 
049998-002/196-BH3-99-40-SD EPA8260 ·Qualify all results "R." 

- - -- ----------- --- --

~~~ /;2-;).-
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J,A; UJ,P; U,B]. 

Qualifiers 

J 

11 

12 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and is 
determined to be non·detect. The analyte is a common laboratory contaminant. 

The associated result is less than five times the concentration in any blank and is 
determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. (Note: Resarnpling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. NotifY Tina 
Sanchez to revise list. Updated: September 14, 1999 



MEMORANDUM 

DATE: December 2, 1999 

TO: File 

FROM: Kevin Lambert k}4-l-

SUBJECT: Organic Data Review and Validation 
111/V RFI Rpt, ARCOC No. 602813, and roject/Task No. 7219.01.06 

See the attached Data Assessment Summary Forms f r supporting documentatron on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accep d procedures and specified 
method (VOC - EPA8260). Problems were identified ith the data package that 
result in the qualification of data. 

1. The internal standard (IS) area count was less tha ( <) the lower acceptance 
limit for chlorobenzene-d5 in samples 9909222-0 , -05, -06, -07, and -09, and 
for 1 ,4-dichlorobenzene-d4 in samples 9909222- 2, -04, -05, -06, -07, and · 
09. Also, the IS area count for the same IS camp unds were < the lower 
acceptance limit in the matrix spike/matrix spike uplicate (MS/MSDl, sample 
9909222-09. Samples were reanalyzed with sm ller aliquots and the low 
recoveries were confirmed. Matrix interference is suspected to be the cause of 
the poor recovery. In sample 9909222-02, the IS area count for 1 ,4-
dichlorobenzene-d4 was greater than ( >) 25% bu < 50% of the average result 
from the calibration standard. Sample results are on-detect and will be qualified 
"UJ." In samples 9909222-04, -05, -06, -07, an -09, the IS area count for 
1 ,4-dichlorobenzene-d4 was < 25% of the avera e result from the calibration 
standard. Therefore, detects will be qualified "J" and non-detects will be 
qualified "R", unusable. 

2. The surrogate percent recovery (%Rl was > the pper acceptance limit for 
bromofluorobenzene in samples 9909222-04, -05 -06, -07, and -09. Matrix 
interference is suspected to be the cause of the p or recovery. Since the IS 
data did meet acceptance criteria as noted above, detects will be qualified "J" 
and non-detects will be qualified "R", unusable. 

3. The calibration response factor (RF) for 2-butanon rs > minimum RF but < 
0.05 and the continuing calibration verification (C Vl percent difference ( %Dl is 
> 20% but < 40%. Sample results are non-det t and will be qualified "UJ" in 
samples 990922-01, -03, and -08. The remainin samples are already qualrfred 
as noted above due to IS data not meeting accep ance criteria. The calibration 
RF for 4-methyl-2-pentanone is < minimum RF b t > 0.05 and the CCV % D is 



> 20% but < 40%. Sample results are non-dete t and will be qualified "UJ" in 
samples 990922-01, -03, and -08. The remainin samples are already qualified 
as noted above due to IS data not meeting accept nee criteria. 

4. The CCV %0 for acetone and 2-hexanone are > 0% but < 60%. Sample 
results are non-detect and will be qualified "UJ" i samples 990922-01, -03, and 
-08. The remaining samples are already qualified as noted above due to IS data 
not meeting acceptance criteria. 

Data is acceptable except for sample results qualified "R" due to poor IS recovery. 
QC measures appear to be adequate. The following ections discuss the data 
review and validation. 

Holding Times 

The samples were extracted and analyzed within the p escribed holding times. 

Calibration 

The initial calibration data met QC acceptance criteria xcept as noted above in the 
summary section. The continuing calibration data me QC acceptance criteria except 
as noted above in the summary section. The CCV%0 or methylene chloride, 1,2-
dichloroethane, 1,1 ,2-trichloroethane, trans-1 ,3-dichlor propene, 1, 1,2,2-
tetrachloroethane, and vinyl acetate are > 20% but < 40%. The RFs for these 
compounds met acceptance criteria and sample result are non-detect; no data were 
qualified. 

Blanks 

No target analytes were detected in the MB except as oted above in the summary 
section. 

Matrix S 

The MS/MSD met acceptance criteria. 

Laborator Control Sam le/Laborator Control Sam 

The LCS/LCSD met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria cept as noted above in the 
summary section. 

Internal Standards 

Internal standards met OC acceptance criteria except as noted above in the 
summary section. 



Other QC 

No equipment blank (EB), trip blank (TB), or field blan (FB} were submitted on the 
ARCOC. Sample results for the field duplicate pair we e non-detect; the RPD cannot 
be determined. 

No other specific issues were identified which affect d ta quality. 

Please contact me if you have any questions or comm nts regarding the review of this 
package. 
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Contract Verification Review (CVR) 

Project Leader A. LAI ---------------------------- Project Name SITE Ill/ V RFI REPORT Case No. 7219.161 

AR/COC No. 602813 Analytical Lab GEL SDG No. 9909222 -------------------------- --------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

Chain of 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

.1 All items on COC complete - data entry clerk initialed and dated X 

.2 Container type(s) correct for analyses requested X 

.3 Sample volume adequate for # and types of analyses reauested X 

.4 Preservative correct for analyses requested X 

.5 Custody records continuous and complete X 

.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 
and correct 

.7 Date samples received X 

.8 Condition _l.!POI"l_ re~ipt_lnformatlon provided X 

--- - -- --- --- . 
Line ComJiete? Resolved? 
No. Item Yes No If no, explain Yes No 

.. 1 Data reviewed. signature X 
.2 Method reference number(s) complete and correct X 

.. -.>_ '-!~ IICll y ;:)I;:) CliiU Cvvt:q.JlCIIvC llll;:) f-11 UVIUC'-' IVIO, L.\Jv 1 'Cf-IIIVCllt::. 

~.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
~- 5 Detection limits provided; POL and MDL(or IDL), MDA and Lc X 
~.6 QC batch numbers provided X 
~.7 Dilution factors provided and all dilution levels reported X 
!8 Data reported in appropriate units and usinQ correct sianificant figures X 
!.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported I 

!.1 0 Narrative provided X I 

~.11 TAT met X I 
!.12 Hold times met X I 
~ 13 Contractual qualifiers provided X 
~.14 All requested result and TIC (if requested) data provided X I 



Contract Verification Review (Continued) 

3.0 Data Qualitv Evaluaf ---

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1. Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

l.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X bromofluorobenzene out of acceptable limits 
technique 

c) Matrix spike recovery data reported and met X 

3.4 Precision NA 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field. trip, and equipment) data reported and met NA 

'l_f:. f"nn!r:>l"il "'I f11l::>lifiorc nrn\/irlorl· "I" oc!im<>iorl ,, o<~nliho· "R".<>n<>IHio fno onrl in moth,-,rl hl::~n~ y 

above the MDL for organic or above the POL for inorganic; "U"- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical)); 'H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NA 

pesticides/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
- ------- ------ ---- -------- ---- -- --

Item Yes No Comments 

1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 1 ,4-dichlorobenzene and chlorobenzene-d5 not within required 

limits 

e) Instrument run logs provided X 

.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

3 lnorganics (metals) 

a) Initial calibration provided NA 

J 
b) Continuing calibration provided NA ' 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

. .4 Radiochemistry 

a) Instrument run logs provided NA 
~ 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Vere deficiencies unresolved? 0 Yes X No 

lased on the review, this data package is complete. X Yes 0 No 

f no, provide: nonconformance report or correction request number and date correction request was submitted: ____ _ 

~eviewed by: L. Herrera L~~ Date: 10/19/1999 Closed by: L. Herrera clJMc=-- Date 1 0/19/1999 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 08/07/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation - SNL 
Site: Site 196 
ARCOC # 606401,606402,606403 and 606404 
STSL SDG # F3F130271 
Project/Task No. 7219.02.02.05 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 8260B (VOC), 
8270C (SVOC) and 8015 modified (TPH). Problems were identified with the data package that resulted in the 
qualification of data. 

VOC Batch# 3177229 (EB and TB) 
In the initial calibration preceding the samples, acetone (33%) bad a RSD > 20%. ln the CCV preceding 
the samples, acetone (38.5%) bad a %D > 20% but< 40% with a negative bias. Both associated sample 
results were detect and will be qualified "J". 
In the CCV preceding the samples, butanone (43%) had a %D > 40% but< 60% with a negative bias. 
Both associated sample results were non-detect and will be qualified "UJ". 
The MB bad an acetone value> DL but < RL. Both associated sample results were > DL but < RL and < 
lOX MB value and will be further qualified "20U, B". 
The MB bad a methylene chloride value > DL but < RL. Both associated sample results were > RL but < 
I OX MB value and will be qualified "U, B" at the reported value. 
The LCS bad a %R < QC acceptance criteria (73-150%) for 2-butanone (62%). The sample results are 
already qualified "UJ" due to CCV infractions. The descriptor flag "A" will be added to the qualification. 
No MS/MSD, LCSD or duplicate was performed for this batch. As there is no measure of precision 
available for the batch, all the results for both sample will be qualified "P2". 

VOC Batch# 3175173 (Sample F3Fl30271-002.-003.-004) 
In the initial calibration preceding the samples, acetone (34%) had a RSD > 20%. All associated sample 
results were detect and will be qualified "J". 
The MB had an acetone value > DL but < RL. All associated sample results were detects with values < 
lOX MB value. Sample F3Fl30271-002 had a value< RL and will be qualified "U, B" at the RL; sample 
F3Fl30271-003 and -004 had values> RL and will be reported "U, B" at the reported values. 

VOC Batch# 3178293 (Sample F3Ft30271-00l,-005 though 009) 



In the initial calibration preceding the samples, acetone (33%) had a RSD > 20%.ln the CCV preceding 
the samples, acetone (32 %) had a %D > 20% but< 40% with a negative bias. All associated sample 
results, with the exception of sample F3Fl30271-009, were detect and will be qualified "J". Sample 
F3F 130271-009 was non-detect, and using professional judgment will be qualified "UJ". 
In the CCV preceding the samples, 2-butanone (34 %) had a %D > 200/o but < 40% with a negative bias. 
All associated sample results, with the exception of sample F3F 130271-005 and -006, were detect and will 
be qualified "J". 
The MB had an acetone value > RL. All associated sample results, with the exception of sample 
F3F130271-009, were detects with values< lOX MB value. Sample F3FI30271-001, -005 and -007 had a 
value < RL or at the RL and will be qualified "U, B" at the RL; sample F3F 130271-006 and -008 had 
values > RL and will be reported "U, B" at the reported values. 
The MB had a methylene chloride value> DL. All associated sample results were detects with values< 
lOX MB value. Sample F3F130271-005, -006,-007, -008 and -009 had a value< RL and will be qualified 
"U, B" at the RL; sample F3Fl30271-001 had a value> RL and will be reported "U, B" at the reported 
value. 
All the internal standards for sample F3Fl30271-006 had area counts> 25% but< 50% ofthecalibration 
standard. All detects (acetone and methylene chloride) will be qualified "J" and aU non-detects "UJ". 

SVOC Batch# 3167494 (EB) 
Bis(2-ethylhexyl)phthalate was detected in the MB at a value> RL. The associated sample result had a 
value> DL but< RL and< lOX MB value and will be qualified "U, B" at the RL. All the acid surrogates 
had 0% recovery. All acid compounds will be qualified "R, A 1 ". 

SVOC Batch# 3174314 (EB) 
Due to a QC failure the sample was re-extracted out of hold time but within 2X the hold time. Both sets of 
results are reported and both sets of data will be validated. In the re-extracted batch, all detects will be 
qualified "J, HT" and all non-detects "UJ, HT". 
Bis(2-ethylhexyl)phtbalate was detected in the MB at a value> DL. The associated sample result had a 
value> DL but < RL and < 1 OX MB value and will be qualified "U, B" at the RL. 

Data are acceptable except as mentioned above and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding time 
except as mentioned above in the summary section. 

Catibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as mentioned above in the 
summary section and as follows: 

Blanks 

VOC Batch# 3177229 CEB and TB) 
In the CCV preceding the samples, several compounds had %0 > 20% but < 40% with a negative bias 
(see Data Validation Worksheet). The associated sample results were non-detect and no data will be 
qualified. 

VOC Batch# 3178293 (Sample F3F130271-001,-005 though 009) 
In the CCV preceding the samples, 2-butanone (34 %) and 1,2-dichloroethane (21%) had a %D > 20% but 
< 40% with a negative bias. All associated sample results were non detect for 1,2-dichloroethane, and 
samples F3F 130271-005 and -006 were non-detect for 2-butanone; no data will be qualified. 



All Analyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria were met 
except as mentioned above in the summary section and as follows: 

VOC Batch# 3175173 (Sample F3Fl30271-002.-003,-004) 
It should be noted that methylene chloride is a common laboratory contaminant. However, the MB 
associated with this batch was non-detect for methylene chloride, and thus these sample results, which 
exhibited low level "hits" for methylene chloride (13ppb, 13ppb and 11 ppb ), have not been qualified. 
The EB (5.5ppb) and TB (6.lppb) associated with the samples both had values> RL, but are qualified 
non-detect at their reported values due to the presence of methylene chloride in their MB. 

VOC Batch# 3178293 (Sample F3F130271-001,-005 though 009) 
The MB had an acetone value> RL. Sample F3FI30271-009 was non-detect and wiJI not be qualified. 

SVOC Batch# 3167494 (EB) 
Diethylphthalate and phenol were detected in the MB at values > DL but < RL. The associated sample 
result was non-detect and will not be qualified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met except as mentioned above in the summary section and as 
follows: 

TPH 
The surrogate recovery in the MSD was out of criteria high. The spike recovery was in criteria and no data 
will be qualified. 

SVOC Batch# 3174314 (EB) 
One of the three acid surrogates failed QC acceptance criteria in the LCSD. It is thought to have been an 
extraction related problem and thus no data wiiJ be qualified. 

Internal Standards OSs) 

VOC and SVOC: All internal standard acceptance criteria were met except as mentioned above in the summary 
section. 

TPH: No internal standard required. 

Matrix Spike/Matrix Spike Duplicate <MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met except as mentioned above in the summary section and 
as follows: 

VOC Batch # 3175173 (Sample F3F 130271-002,-003,-004) 
The MS/MSD associated with this batch was from a non-Sandia SDG and will not be used to qualify data 
from this SDG. A sample from this SDG was used as a MS/MSD in Batch # 3178293 and exhibited 
acceptable recoveries for all compounds excluding 1,1,-trichloroethane. Using professional judgment, no 
data will be qualified. 

VOC Batch# 3178293 (Sample F3Fl30271-001,-005 though 009) 
The MS/MSD had %R's slightly < QC acceptance criteria for 1,1, ]-trichloroethane. Using professional 
judgment, no data will be qualified. 

SVOC Batch# 3167494 and 3174314 (EB) 
No MS/MSD was extracted with these batches. An LCSD was extracted and will be used to assess the 
precision for the batch. No data will be qualified. 



Laboratory Control Samples (LCSILCSD) Analysis 

All Analyses: The LCS and or LCSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch # 3178293 {Sample F3F 130271-001.-005 though 009) 
The LCS had %R slightly < QC acceptance criteria for 2-butanone and bromodichloromethane. Using 
professional judgment, no data will be qualified. 

SVOC Batch# 3167494 fEB) 
Several compounds had RPD's > QC acceptance criteria (see data validation worksheet). The %R's were 
in criteria and the sample results were non-detect Using professional judgment, no data will be 
qualified. 

SVOC Batch# 3174314 fEB) 
The LCSD had 5/60 compounds fail %R. The LCSILCSD failed RPD for 13/60 compounds. The LCS 
%R's were in criteria and it is possible the LCSD failures were due to an extraction related problem that 
occurred during the acid extraction phase. The sample data is already qualified "UJ" due to a hold time 
infringement. Using professional judgment, no data will be further qualified. 

Detection LimitsiDHutioos 

All Analyses: AU detection limits were properly reported. Samples were not diluted. 

Confirmation Analyses 

All Analyses: No confirmation analyses required. 

OtherQC 

VOC: A trip blank, equipment blank and field duplicates were submitted on the ARCOCs included with this 
package. There is no "required " validation procedure for assessing field duplicates. 

SVOC: An equipment blank and field duplicate were included with this package. There is no "required validation 
procedure for assessing a field duplicate. No field blank was submitted. 

TPH: A field duplicate was submitted on the ARCOC's included with this package. There is no "required " 
validation procedure for assessing field duplicates. No field blank or equipment blank was submitted. 

It should be noted that the client required no APP IX compounds, and although they have been included on 
some of the reports, none of these compounds have been validated. 

No other specific issues were identified which affect data quality. 
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< < 
SampleiO 

062051-001 TA 3/5-190-0X-TB P2 UJ,A,P2 20UJ,B,P2 6.1U,B,P2 

062435-001 TA 3/5-190-0X-EB P2 UJ,A,P2 20UJ,B,P2 5.5U,B,P2 

062434-001 TA 3/5·190-0X-EB 10U,B R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 

062434-RO 1 T A 3/5-190-0X-EB-RE UJ,HT 10UJ,B,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT 
AIIQC 

acceptance 

062042-001 TA 3/5-196-C03-120-SS 
criteria were 

J 20UJ,B 11U,B met. No data 
will be 

062043-001 T A 3/5-196-C04-130-SS 20UJ,B qualified. 

062045-001 TA 3/5·196·C05·140·SS 29UJ,B 

062046-001 TA 3/5-196-C06-150-SS 34UJ,B 

062038-001 TA 3/5-196-C01-100-SS 20UJ,B 5U,B 

062041-001 TA 3/5-196·C02-110-SS UJ UJ 32UJ,B 5UJ,B 

062039-001 TA 3/5-196-C02-110-SD J 20UJ,B 5U,B 

062048-001 TA 3/5-196-C0?-160-SS J 20UJ,B 5U,B 

062049-001 TA 3/5-196-C0?-160-SD J UJ 5U,B 
-----

Validated By: ~ /[--t_a_...R___ Date: 08/07/03 



Site: Site 196 ARCOC: 606401. '- _ .02. 606403 and 606404 Data: 1iC 

~ I 2 0 
co 0 c: 

Q) "' ro 0 c: 0 0 0 
<I> 

0 .r: 
"' '0 '0 .r: 0 c <I> c c 0 c c. , 

"§ c :E c: Q) .r: 0 0 Q) <I> c: <I> >. c Q) ::l c. c: <I> .r: c. c c 0 .r: .r: <I> .r: <I> .r: >. .r: ::l c: Q) :c 0 '$: c. <I> <I> c: c. c. .r: c. 
0 0 0. 

.r: c. e .r: .r: 0 .r: <I> >. e c. e Qj 
0. c: c: u X c. e Qj c. c: c. .r: g E 0 E >. 0 .r: 0 0 ;:;;-E co Qj <I> Q) 0 :c ~ e <I> >. c. Qj :c ~ :; c: 0 .r: .r: {l .r: .r: g ·c: :c ... 
0 tJ <I> (.) >. Qj tJ 0 c. E tJ tJ 0 
(.) .0 :s M :c ~ 1ii ·c '6 g 

N ~ >. .J .r: E co e tJ ~ 
·c: ~ ... ..} 

i3 ~ .J -5 <( q; 6. c .;, N N N CD ..} ·c: ~ 

""" :I: <( <I> .... Q) ..;-" 0 .;, N ~ 

"' N' ci ~ .... M ..} .s N g c. :c ~ 
~ ci 0.. u 7;) ci 

(J) I[) ci ~ .... c!> "i' 
~ '( do CD iil :0 a;> ..... .;, I[) N :i ~ ..... N 0 :!. 0 do (J) 

0 ..... ~ 

""" 
u;> ..... ..... ,.:. N do c!> CD co CD 

"' "i I[) ~ "i do N ..... N ..... M CD ..... .;, "i' J, N co 
~ 

0 ~ ' CL co I[) 

0 I[) co 9 ' 0 N .;, co ~ ,.:. 01 (J) 01 I[) 

u .;, I[) 0 co I[) N I[) u ..... ,.:. co ~ 

0 (J) "' 
~ co ..} 

0 > ~ I[) M > (/) ~ I[) 

~ ~ 
Sample ID 

062051-001 TA 3/5-190-0X-TB P2 UJ,A,P2 20UJ,B,P2 6.1U,B,P2 i 
062435-001 TA 3/5-190-0X-EB P2 UJ,A,P2 20UJ,B,P2 5.5U,B,P2 

062434-001 T A 3/5-190-0X-EB 10U,B R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 R,A1 

062434-R01 TA 315-190-0X-EB-RE UJ,HT 10UJ,B,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT UJ,HT 
AIIQC 

UJ,HT acceptance 1 

criteria were 
062042-001 TA 315-196-C03-120-SS J 20UJ,B 11U,B met. No data! 

will be 
062043-001 T A 315-196-C04-130-SS 20UJ,B qualified. 

062045-001 TA 3/5-196-C05-140-SS 29UJ,B 

062046-001 TA 3/5-196-C06-150·SS 34UJ,B 

062038-001 TA 315-196-C01-100-SS 20UJ,B 5U,B 

062041-001 TA 3/5-196-C02-110-SS UJ UJ 32UJ,B 5UJ,B 

062039-001 TA 3/5-196-C02-110-SD J 20UJ,B 5U,B 

062048-001 TA 315-196-C0?-160-SS J 20UJ,B 5U,B 

062049-001 TA 315-196-C0?-160-SD J UJ 5U,B 
_L_ 

Validated By: ~ /[~.£._ Date: 08107103 



Data Validatlc. .-ummary 
Site/Prqject: QJ{. )9~ Project/Task#: 7JJ9. Oc<. OJ.. 0-f"#ofSamples: <:2;.; F/ J Matrix: .:Jo;i f/ Yz.O 

AR/COC#: bOt.,).;O/ - ijOel- - /.,103 -.;ro.;c LaboratorySampleiDs: t:'SPIJOd7/ - 00/ !f..tv - 0c).7 
) ) J 

Laboratory: .S 7 S /., 

SDG#: FS PI 3Qo<..7! 

QC Element 

voc 

I. Holding Times/Preservation .; 

2. Calibrations ~ 
3. Method Blanks \)t4 
4. MS/MSD ~ 
5. Laboratory Control Samples ~ 
6. Replicates 

7. Surrogates v' 

8. Internal Standards j~ 
9. TCL Compound Identification v 
10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 
713. £(3 

I 
hud atJ) 

J = Estimated Check (v) 

u = Not Detected Shaded Cells = 

UJ = Not Detected, Estimated NP 

Organics TPfl 

svoc 

~~ 
v 
~ 

v 

v 
·. 

v 

v 
v 

£e 
Ae;,; 

Up 
Acceptable 

~ B 

v 

v 

y' 

v 

v 

v 

held 
{/up 

Not Applicable (also "NA") 

Not Provided 

Analysis 

Inorganics 
HPLC GFAA/ CVAA RAD 
(HE) 

ICP/AES 
AA (Hg) 

CN 

I~P/f1 
~ 
~ 
~ 
~ 
~ 
·~ 

~ 
··: 

. '. 

~ 
·. 

~ 
~ 

"'"' 

Other 

~ 
~ 

R = Unusable Other: Reviewed By: tt/~ Date: 06 . 08. 03 

B-12 

\ 



Volatile Organics (Sw 846 Method 8260) Pagel of2 

Site/Project: 3; /(.. I q /.o AR/COC#: 60b 'YO/ - 0.,1 -03, - 01' #ofSamples: 9 Matrix: 6o)J , ) . --.=..1.'"'-'-'----------
Laboratory: .S 7 S.;... 

Methods: 61,;.) 8#6 8oJGo If 

SDG#: ,t:.SP I.J'Od.7/ Laborato®SampleiDs: /:..JPI...?od.7/ - Oo! ll,rv · Oof 
Batch#s:d.J'/78,;.9.:}(.JA /~-Q]u C)-:£17-S"/73 (..5~ 2-1.;.) 

Callb. Calib. CCV - Ool7 - OJS' 
T Min. RF RSD/ %0 Method LCS MS Field Equip. Trip 

IS CAS# Name c Intercept R2 LCS LCSt MS MSD Dup. IY)J .A.tJO 
L RF <20%/ Blks RPD RPD RPD Blanks Blanks 

/.05,J J 0.99..) l0%..J I. cil. /. cil I I I ol Cl 

I 71·55-6 I I !-trichloroethane / 0.10 ,y.q II V ../ v J! IV 7 v 7 IV'1i \/ / / /:f~ v / 7f. ,. l.l.'f 78 

R.PD 

ol/ 
2 79-34-5 1 I 2,2-tetrachloroethane ./ 0.30 v' a/ 
2 79-DO-S 1.1 ;2-trkh!ort~eth;me v 0.10 i I 

I 

I 75-34-3 l 1-dichloroetbane v 0.10 I 

I 75-35-4 1,1-dlehloroetllfne ,/ 0.20 I 

1 107-06•2 1.1...U!!h10lWdume v 0.10 i-21 
I 540-59-D l,l-dlchloroethene(total) / 0.01 i./ 
1 78-87·5 1 2-dk:JaiOlooiJI'OJIIUIC! ./ O.Ql I !J 
! 78-93-3 2-butanone <Mn.1 (10xblk) v 0.01 I "-311- 7 r7~. If- Iii. ., 
1 110-75-8 2-cll!oroetlwl vinvl ether !v' " 2 591-78-6 2-hexan~.(MBK) / 0.01 !V 
2 108-10·1 4-methVI·2·!*11$IOM (lvllBKl / 0.10 l lv 
[ 67-64-1 acetone(l Oxblk) v' 0.01 [~, IJ3 ~3.:2 -'f..ii .Jf 6.0:JJ S·O 1S 
1 71-43-2 benzene / o.so i ,/ i j i ~~ ,/ J lr ,/ 
I 75-27-4 bromodichlorometbane j 0.20 I ! 'R.? ~~ -_, ol 
3 75·2S-2 bromoform j 0.10 I j ../ 

I 74-83-9 bromomethane ./ 0.10 I 1 

I 7S·l S-0 carbon disulflde lv 0.10 I i 

I 56-23-S earboa tetraehlorlde j 0.10 I I 

2 108·90-7 ehlorobenzene /0.50 I 

1 7~.00-3 chloroetbane j 0.01 I I 
! 

I 67-66-3 chloroform v 0.20 I ! I 

I 74-87-3 chloromethane ./ 0.10 i I 

1 10061.01-5 cis-! 3-dich!oroorooene ./ 0.20 ..!.J 
2 124-48-1 dibromoch!orometbane / 0.10 I v 
2 100-41-4 etbvlbenune /0.10 : ' 
1 75.09-2 methylene chloride (1 Oxblk) ../ 0.01 ~ .5 .,s 8 {.. /13 
2 100-42·5 styrene \/ 0.30 : j / v' 
2 127-18-4 tetraehloroetbene v 0.20 I i 
2 108-88-3 toluene( I Oxblk) ./ 0.40 
2 10061.02-6 trans-I 3-dichloropropene /0.10 I 

1 79.01-6 trlcbloroethene v' 0.30 f; I V'tl 
I 75-01-4 vinyl cldorlde II 0.10 i I vr ·1.1'1} 

' 
2 1330·20-7 fxylenes(total) J 0.30 I I I 

I 

I ! 
I 

Comments: ..JJ U)A.y:JOt.....~J Notes: Shaded rows are RCRA compounds. 

IU~ /nf3 ..?..? hJ l'rYl I t.~ 1 
) Reviewed By: Date: 07. d. 8. 0~ 

AOJ 37 to~ol.<.l\{/.u 
~CL - d~ (,Q ~~.of) OW'\ dJ Jc...- 3 3 /v<J5 ..j) /S'J J3 krm I Or?/'! .J'3 

ll1J)11..1v0 -57 AA.I p - '(y )~ 0~ 
.;], 1 6~<73 

0 - )( tfl !All. @ <.?178J.. 93 tnJ :::: 00/ 
- "·,.,' B-18 

s 



Volatile Organics Page 2 of2 

Site/Project: AR/COC#: 60ht.;O/ -OJ. -03 -CX,tBatch#s: ------------------------

Laboratory: SDG #: ------------- # ofSamples: ______ _ Matrix: ----------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 

FJF~ Oofo v v v 
~ 

1--. .......__ 
~---- ~ 

~------

-If 
SMC I : Bromofluorobenzene IS 1: Fluorobenzene 

IS 2: Chlorobenzene-dS SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 IS 3: 1 ,4-Dichlorobenzene-d4 

J.J • 1
1 

cJ.- O; cJ.Joro~ - cJ.. J.t 

IS 1 IS 1 IS2 IS2 IS3 
area RT area RT ~area 

.? 1/CJ l.ly3Ql ) 'IJh 717 b ..iJ .r 1,1 '1 

80/ c,f9 t-9'!!08 ~iJ¥3 110 

)JSo£. L. 5"0 °(o )~5°/o (.JO 1 .. > .:JS'% ~ ro Jo;o 

r------- -----r-. ----!--------
~- r----__ 

--- --. 

Comments: (j) ..] J ) S"J I 3 

m.s;;-

01'9 .:J3f.; 

.I (I,..L 0 (. /.13 -:} 0 b jcJ.J 

C.W '/~? /?. 33 

@ dJ)8rJ.9J 
<fR -.~-- ? 

) 

!?? .J y 
J CAL O;.;)Jf -) S' jIB 

19 
cw k> )J s- / . .X.)! 

IS 3 
RT 

)O : 10 7 /,J . ..j 5 

lb : J>,). -';! ;(,). :' 



- .. ...,, 0\. . - G--

Volatile Organics (S "v 846 Method 8260) P ... ...,~ 1 of2 

Site/Project: .:5!1<.- I q(o AR!COC #: 6 0 " -Y'O )j #of Samples: o2 Matrix: _.:..t.l7'...l:Z'-=O:__ ________ _ 

Laboratory: .STJ).. SDG #: P3 t: /sO <X 7 I LaboratorySampleiDs: F31! 130o).7/ - D.J.r" (7B) t/ - OJ.7 (U3) 

Methods· ..jt<J 8 ;y(.. _ 8' c).=b...::::O~B..__ ___________ _ Batch #s: J' I 7? o{~ 9 
---- -

Callb. Callb. CCV T Min. RF RSDI %0 Method LCS MS Field Equip. Trip 
IS CAS# Name c Intercept Ra LCS LCSD MS MSD Dup. Ml]x 

L RF <20%/ Biks RPD RPD RPO Blanks Blanks 
>.05 0.99 

20% 10 

I 71-55-6 I I !-trichloroethane J 0.10 f(P/ v ,/ / ./ /I\ 
2 79-34·5 I 1.2.2-tetracbloroethane J 0.30 \ 
2 79-00·5 1.1.2·trichloroethane j 0.10 \ 
I 75-34-3 1 l·dleb.loroethane v' 0.10 \ 

I 75-35-4 1 1-diebloroetbeae v 0.20 1\ l.C.s.Q../ (.t/.J 

I 107-06-2 1 2-dichloroethane ly' 0.10 ~ :;>.l \ J 
1 540·59-0 l.l-dlc bloroetbeae( total) v O.Dl v' '\ 
I 78-87·5 li-dkhloronronane v 0.01 .; 
1 78-93·3 1-batanone{M:EK)(lOsblk) /0.01 -lf3 {:,J , I 7.< 1.\0) 1\ 010 I) I f3 

1 110· 75-8 2-chloroethvl vinvl ether ,; ,/ '\ 
2 591-78-6 2·hexanone IMBK) v O.oi - .I.S' \ 

ccv= .;1 o 
2 108·10·1 4-mcthvl-2-~ (MlBKl J 0.10 -·.IS '-.lOX 

I 67-64-1 acetoaellOxblk) lu' 0.01 3 .. -3~--\ H.). :J i\ )lol. ..lf 7 01... '-Rl. 

1 71-43·2 beuM1e vi o.so / v _).. .27 ? OL. '-Rl. 
I 75-27-4 bromodichlorometbane v 0.20 \ 
3 75-25-2 bromoform -./ 0.10 z.o Lll (3 

1 74-83·9 bromometbane lli" 0.10 1\ 
1 75-15-0 c:atbon disulfide h/ 0.10 \ 
I 56-23-:5 carboo tetradllorlde J 0.10 \ 
2 108-90-7 chlorobeazeae v o.so 
l 75-00·3 chloroethane ..,L 0.01 1\ 1 
I 67-66-3 chloroform h/ 0.20 \ \,.j 
I 74-87·3 chloromethane II/ 0.10 \ ~ 
1 10061-0I·S cis-1 3-dicbloroil..ODeiie v 0.20 \ 

2 124-48-1 dibromocblorometbane h/ 0.10 1\ I..IOX8 
2 100-41-4 cthvlbenzene ,/ 0.10 \ :reL 
1 75-09-2 methvlene chloride (I Oxblk) 1-./ 0.01 ii·.S J \ NJ JS b-IU.A 
2 10042-5 I styrene ,/ 0.30 \ :J.7 f:r 
2 127-18-4 tetraehlol<oethene If 0.20 \ 
2 108-88-3 toluene( 1 Oxblk) /0.40 \ >~ 

2 10061-02-6 trans-I 3-dichlorooropene v 0.10 '\ S1S0,e 
I 79-01-6 trleb.loroetlleae ./ 0.30 '\ 
1 75-01-4 vinvl~ IV 0.10 '\ 
2 1330·20-7 IXYlenes(total) ,/ 0.30 \ 

\ 
\ 

Comments: ..SA 36 C() A._,o () VoNJI u Notes: Shaded rows are RCRA compounds. 
;!{/~ Date: () 7. ~ 1-1 ' 0..3 Reviewed By: 

AA..(5 (,3 lo I<ApO~.J 

,(C5 J7 

"'/- B-18 
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Volatile Organics Page 2 of2 

Site/Project: ARICOC#: 1ob (JOJ ~ 0) - 0.?)-0~Batch#s: ------------------------W ) I I 
Laboratory: SDG #: #of Samples:------- Matrix: ---------------

Sample 

----------
1--

SMC 1: Bromotluorobenzene 
SMC 2: Dibromotluoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 

---~ 
-----~ 

IS 1: Fluorobenzene 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

IS 1 IS 1 IS 2 IS 2 
area RT area RT 

----~ 
------

v-

~ 
1-" 

Comments: 

:-;-19 

_...__ 

o1 .r .s c;.,...pl<-1 

firv.At JU. 

: 

(. . 1/ 

6. JJ-

IS3 
area 

~ 

!it.. co 

/ij. S''! 

IS 3 
RT 

-----

O..t:.. 

I 



~'( 
' 

'\ ~\v -· -,. -· ""'-
/-} (/c) 1../t.<) 11 ()...,{__ to VIA - ~ lvV/0 6'n 713 ~ A73 - r.of- ;-epot-l.uL ~ ..fOI/J 

Volatile Organ (SW 846 Method 8260) Pal Jf3 

Site/Project:----------
AWCOC#: ____________________ __ 

----------------- Laboratory Report#:----------

#of Samples: Matrix:------------

Laboratory Sample IDs: --------------------

Reviewed By: Date: ______ _ 



Volatile Organics 
Site/Project:--------

I. so btA;I Me-. 

'. v oo; Uf'Cl" v~""'""'~ 

Page 2 of3 

AJVCOC#: B~ro#s: ---------------------------------------------------

i 



, v - I vI {,..o'"' -VI I 

. Semivolatile Organics (SW 846 Method 8270) 
Site/Project: 6;JG /9(o ARICOC#: 00bJi0 1 -OcJ -03 -O.Y LaboratorySampleiDs: FSI=/30<>2.7! 

Laboratory: S 7 J I- Laboratory Report #: S 0 y # t: S P I ..1 0 c2 7 I 

Methods: () tJ 8/tlc, 8 oL 70G 
1:.1./ 

# of Samples: ./1 9 

100 wu..po~..J 
~--

!kg ~ to tu.powvi.J 
> Joo 

I r> 4 I!'""'\ A• r / ... • f,... 

fA U'-t~o.._ 

I r-
Reviewed By: :/(/ ~ 

Page 1 of 5 
- 010 fAru - 0 If? ( So1i) 

Date: 0 8 · 00 . 0 .J 



Y\J ~ I <.1{ OV(J 

Semivolatile Organics Page 2 of 5 

AR/COC#: ~ oc. ~ot w Od. -o3 -olf. 
Batch #s: ------------------------



vv 1.,) !U{ C>' (JV/1 

Semlvc.. .• lie Organics Pf ofS 
AR/COC#: b0t,.J.!OI1 -0J.

1
-03l -OI.j Batch #s: --------------------------------------------

X .J. 1 cJ. 
1
- oxv 61J ( J- Wor-0propcw2-) 



-, '""'- cUff 

- 0~ Page 4 ofS Semlvolatlle Organics 

Site/Project:--------- ARICOC#: bOt.of/01, -OJ. -03, Batch#s: ______________________ _ 
r 7 1 

Laboratory: Laboratory Report#: # ofSarnples: ______ _ Matrix: ---------------

Comments: 



'vr ""' .J.0/1 

Semlv"' .• le Organics - itO!) P· of 5 

Site/Project: ARICOC #: 6 0~ )f 0 I - 1-f 0 d. -lfO:S Batch #s: 
J I I ---------------------------------------------

Laboratory: Laboratory Report#: #of Samples:--------- Matrix: ----------------

Comments: 

.z- ~ 0 .s- c._ 10 -7 1e e;x-u lfc, 
I') ~l"feV 

fflCJ. a~' /lO ~ 0' /1.8 '·i:' · 4 ci! «. ~-
Ot)IIO -> Oh/1'1 l~ . ..y.J ~ 18./lj 

@ .t'c._ llo 

SMC 3: p=TC!J!henyl-dl4 (BN) 
SMC 6: 2,4,6-Trlbromophenol (A) cw G /0 II /,). 13 /4 /J 

IS I: 1,4-Dichlorobenzene-<14 (BN) 
IS 4: Phenatbrene-dlO (BN) 

IS 2: Naphthalene-d8 (BN) 
ISS; Chrysel»dl2 (BN) 

Additional Awendix IX compounds 

IS 3: Acenaphthene-d!O (BN) 
IS 6; Perylene-dl2 (BN) 

1 ,2-Diphenylhydrazine Ethyl Methacrylate 
1,4-Dioxane Famphur 
1-Methylnaphthalene Hexachlorophene 
4-Nitroquinoline-1-oxide Methapyrilene 
Aramite Methoxychlor 
Benzoic Acid Methyl Methacrylate 
Dimethoate Methyl Parathion 
Disulfoton a, a-Dimethylphenethylamine 
p-Phenylenediamine 

b/19 ·/ /L 
0 r;. /10 -) Ot.j; q I b · ol./ ( 1:)-j 

's H~..., ;e;-;" 

N-Nitrosomorpholine 
Parathion 
Phorate 
Sulfotepp 
Thionazin 
Tributylphosphate 
Triethylphosphorothionate 

@ /7 18 

"/o~.o 19· /; ( ~) 

@) SPt lb 

"~t. ~. -.)f 
v 

II llo -7 "'I. -~~ 

/] .,;.;J. If!!;.} 

t-.1 ./ 
!.; 0 /9.o7(:?7) 

"'1-x~o J·/) v 



rvv r:XU/' o< "U 

Semivolatlle Orgamcs (SW 846 Method 8270) Pat!.~ . of 5 
Site/Project: 0t.Je, /Qio ARICOC #: b 01, 1'0.1;- Laboratory Sample IDs: ;C. 3 f: lsO..t71 - Ocl6 (CIS) 
Laboratory: .S7 J J... Laboratory Report #: ,C J' P I J' 0 ol 7) 

Methods: J tJ 811 ~ 8.) 70 C. 

J 

3 A 58-90-2 2,3,4,6-Tctrachlorophenol 

)Hl <Jx 
iii 

AGJD 
,epO 

0. 

3 A 95-95-4 ~I V 0.2 \ IJCJ {o--zo) 
3 A 88-06·2 . ·u·· ~/0.2 /.Jo(o-?c) 
2 A 120-83-2 .. ~. ''' ~· ·; c;i:,; y 0.2 i \ b ~ (o-~ 
2 A 105-67-9 ~., . .. ... .. .. .. . 'i/ 0.2 \ \ 

3 A st-28-5 ~ lv O.oi : Qb 10 - 1.c ) \ 'vo ... ~ 1 .J.oo (o·?J 

5 BN 53-96-3 2-.Acetylaminotluorene 

3 BN 91-58-7 . . .. . '... "><j 0.8 \ 

1 A 95-57-8 ~t; V' 0.8 \ f/3 ( 0 · GoJ 

2 BN 91-57-6 --~ ~ 0.4 \ I 
1 A 95-48-7 2.~.,·~1£~~) tvo.7 \ Jlj (o-(o 

: =~ :~;~~ ~ !~. o.OJ \ '""'" •ovL, 
Comments: Co A..4.POW\dJ 

~ 

(p~ 
6.::;-

..\C0 ~cs 
0 

(pO Reviewed By: d /!taL_- Date: ;26 tib. {)] .. 
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Semivolatile Organics Page 2 of5 

Site/Project:---------- ARICOC #: 0 0 b 1./ 0 1.f B~ch#s: ---------------------------------------------

!<,PO 

~ 

"r I . I I I I I I I I i I I I . I I I I I I I I 1C XI ll 1 \ 1 1 1 1 1 1 1 1 ! S' 5 ( 0 -w) 

\ 

4 BN 92-67-1 4-Aminobiphenyl ... .. 1 ~ t; , \ Joo (o-~ 
4 BN 101·55·3 ·-· . : q:.:;~~, ~ 0.1 i i i l 
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Semlve>._ •• le Organics Pa of 5 
AR/COC #: (p Of., If OLJ Batch #s: -------------------------· 

( !till!.!,, .... ~·· . . • ..... __ .• .,...... • • • 

5 BN 117-81-7 - < ' ~ < ••• "~ IV 0.01 I 11:.7 ~-3tr \ 
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Site/Project: AR/COC #: 6 0 lP it 0 lt Batch #s: -----------------------

Laboratory: Laboratory Report#: # ofSamples: ______ _ Matrix:---------------
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Comments: 
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Seml'll .lie Organics r s of5 

Site/Project: ARICOC #: b 0 C, (J 04 Batch #s: ------------------------

Laboratory: Laboratory Report #: # of Samples: ------- Matrix: ---------------

/' ~ r/' 
J '> J• 
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~~ ~ ¢,;.~ 
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It.. o ~ fJ {) J {)t;I1:J g CN Jw~ 

%~· )J 0 °/o f:ec_, AC.SO 
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ACJ' /J...6JO 
01~oo ot.J-

SMC 2: 2·FiuorobiphC!lYI (BN) SMC 3: p-Terphenyl-d14 (BN) 0 b s' w J4.¥;tJ W'ldJ . 

J'lb 7)/9/i Jt=; t:J/1 

1+1/ l+u rL Ji;n. 
SMC 5: 2·fluoropbenol(A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: 1,2-Dichlorobenzcne.d4 (BN) .4-tJolo.J 

Internal Standard OutUers 

IS 1: 1,4·Dicblorobenzene-d4 (BN) 
IS 4: Phenathrene-dlO (BN) 

IS 2: Naphthalene-dB (BN) 
IS 5: Cbrysenc-dl2 (BN) 

Additional Appendix IX compounds 

IS 3: Acenaphthene-dlO (BN) 
IS 6: Perylcne-dl2 (BN) 

1,2-Diphenylhydrazine Ethyl Methacrylate 
1 ,4-Dioxane Famphur 
1-Methylnaphthalene Hexachlorophene 
4-Nitroquinoline-1-oxide Methapyrilene 
Aramite Methoxychlor 
Benzoic Acid Methyl Methacrylate 
Dimethoate Methyl Parathion 
Disulfoton a,a-Dimethylphenethylamine 
p-Phenylenediamine 

N-Nitrosomorpho line 
Parathion 
Phorate 
Sulfotepp 
Thionazin 
T ributylphosphate 
Triethylphosphorothionate 

:[I)J f- fr) <> J 

CCN 

0 

..l CA./. OJj:so _, 06/1~ 
/CJo o~.!} y' ;korr' 

-- I b/1 9 II . .;.,s ~..;"f 

( ~ GJ I ..t:c.J 0) 
01'117 . • 

I W. ;y !lo -? '/i) '.? .,., 
ltf' ~ t:./19 11./.'f 7 /(, . .Jj . 

.S.t1 ·OoiG. v 
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Organics (supplemental) 
Site/Project:~. 19~ ARICOC#: 606/f0/

7 
-/.;03 - J.;Oft #ofSamples:__ --------Matrix: 

I 
Laboratory: S l .. f.i. Laboratory Report#: F ,?F IJO ol 7/ Laboratory Sample IDs: P 3~ I 30..:l. 71 - OI..J - Of 9 - OJO - 0.)./ - O,J.). 

p 

..3o,i 

·-···-·--· - ·- ~ - .....-. - ... - ,._.,u,.,,...,,"~• -~~ - --"'-"' . I 

catlb. call b. CCV 
~Min. RF RSOI %0 Method LCS MS Field Equip. Trip .JW't'tJ? 4 Ill.. IS CAS# Name Intercept R2 LCS LCSD MS MSD Dup. 
L RF <20%1 

Blks RPD RPD RPD Blanks Blanks 0. 7c.rp1 e;v;J >.05 
0.99 

20% 

IP II f M t.IJeJd J f'{A' v v ../ v' v Nil't N'~ ..,/ .V' .v" . ..L IYI'I Nllf 181 IY)Jf) 

flo- ISO) 
ft ~ueuld1 L(Jb!JuoJl. v v ./ 
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Ill " <.II IM~ 
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1000 t.N /ml 
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Comments: 
Notts: Shaded rows are RCRA compounds. 
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RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~S~ite~19~6 ______________ __ 

SNL TASK LEADER: Langkopf 

SMO PROJECT LEAD: Palencia 

PROJECT/TASK: 7219 02.02.05 

ORG/MS/CFO#: 6133/1 087/CF042-03 

SAMPLE SHIP DATE: 6/12/2003 
~~----------------- ----------------

EDD 
ON Cust RC 

ARCOC LAB LABID PRELIM DATE FINAL DATE Q CD CD 

606401 STSL F3F130271A 7/212003 

606402 STSL F3F130271B 7/2/2003 

606403 STSL F3F130271C 7/212003 

606404 STSL F3F130271D 7/2/2003 

1----------D_A_T_A_PA_C_KA_G_E_TA_T__.:I..___.I_IR_U_S_H ____ I X INORMAL 

~ CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: I I 
CVR COMPLETED BY/DATE: W PC). Q Q """-C' l n. '=1- \ & 0~ 

FINAL TRANSMITIED TO/DATE: lb-r~~~~ _'::f:JR\a~ 
SENT TO VALIDATION BY/DATE: U Cn~ ~·\~,63 

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE}:I 

VALIDATJt>N COMPLETED BY/DATE: 
I ~~~~------~ 

IJ 
COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE 

CD RECEIVED BY/DATE-----------
TO ERDMS OR RECORDS CENTER BY/DATE: 

COMMENTS: 

oa..o7. o3 



Contract Verlft~~•on Review (CVR) 

Project Leader LANGKOPF ------------------ Project Name SITE 196 ----------------------- Case No. 7219 02.02.0S 

ARICOC No. 606401, 606402, 606403 & 606404 Analytical Lab SEVERN TRENT SDG No. F3FI30271A-D 

In the tables below, mark any information that is missing or incorrect and give an explanation . 

-·- • _ .. -- ---_--:~.._-- .... - -- -- -- ----·-- -------- -- -""':o _ .... --------

Line Complete? Resolved? • 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X : 

1.3 Sample volume adequate for # and types of analyses requested X 

1.4 Preservative correct for llUilyses requested X 
l.S Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

·- - ~ - --- --- --- ---
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

: 2.1 Data reviewed, signature X 

:2.2 Method reference number(s) complete and correct X 
! 2.3 QC analysis and acceptance limits provided~. LCS, Replicate) X 

2.4 Matrix _spike/matrix spike dUJJlicate data ~vided (if requested)~ X 

2.5 Detection limits provided· PQL and MDL (or IDL), MDA and L., X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in ate units and using correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if N/A 
applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 

2.12 Hold times met X SVOC SAMPLE #062434..001 R£..EXTRACTED PAST X 
HOLDING TIME DUE TO SURROGATE FALURES 

2.13 Contractual QUalifiers _provided X 
2.14 AU result and TIC (if requested_) dataprovided X 



Contract Verification Review (Continued) 

-·-- -- - ·-- --· 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples andsample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 2-BUTANONE & BROMODICHLOROMETHANE FAILED 
a) Laboratory control samples accuracy reported and met for all samples RECOVERY LIMITS FOR VOC LCS(soil) 

2-BUT ANONE FAILED RECOVERY LIMITS FOR VOC LCS(aq) 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X SURROGATE FOR TPH MSD OUTSIDE RECOVERY LIMITS 
technique 

c) Matrix spike recovery data reported and met X TRICHLOROETHYLENE FAILED RECOVERY LIMITS FOR 
VOCMSD 
l,l,l·TRICHLOROETHANE FAILED RECOVERY UMITS FOR 
VOCMSIMSD 

3.4 Precision X I 
a) Replicate sample precision reported and met for all inormmic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR CIS·1,3·DICHLOROPROPENE OUTSIDE 

ACCEPTANCE LIMITS 

3.5 Blank data X SEVERAL ANAL YTES DETECTED IN VOC & SVOC METHOD 
a) Method or reagent blank data reported and met for all samples BLANKS 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE & METHYLENE CHLORIDE DETECTED IN VOC 
TRIP BLANK & EQUIPMENT BLANK 
BIS(2·ETHYLHEXYL) PHTHALATE DETECTED IN SVOC 
EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: "r'· estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"· analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H''-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included. correct, and complete X 

3.9 Second c,.· "lll confirmation data provided for methods 8330 (high explosives) and 809 "' N/A 



Contract Verificab .... Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument nm logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument nm logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided N/A 

b) Continuing calibration provided N/A 

c) ICP interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument nm logs provided NIA 

4.4 Radiochemistry 

a) Instrument nm logs provided N/A 



Contract Verification Review (Concluded) 

S.O Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? Yes G) 
Based on the review, this data package is complete. @ No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:.;;.-------

Reviewed by: l ~ • e (), Q Sl. Db R A.. o.....; Date: 7-8-2003 Closed by: Date: ____ _ 
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lntemal Lab 
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CONTRACT LABORATORY 
lntemall.ab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _j_ of l_ 
Batch No. SMO U.se ARJCOC 606402 
Dept. NoJMall Stop: 6.133/1087 DateSamplef~Ipped: JJ;f}f/:•1: Project/Task No.: 7219.0Jf!·05 · U Waste Characterization 
Ptojedll'aak Manager: Brenda Langkopf Carri&rlW&Ijbili f'l(), · ·.2; l'Vi:H. ·. · SMO Authorlzatlk. .....-r -send preliminary/copy report to: 
ProJect Name: SWMU196 Lab Contact: Marl< Loob 80().333-33.05 Contract#: ~/(, ~ j, ...,. 
Record Center Code: Lab Deatl(latlon: S8Vem Ttent-S.tlouis S€t: ,t(l1f1U/GJ) · bJ Released tty COC No.: 
Logbook Ref. No.: ER-o47 SMO Contact/Phone: Pam Pulssant/505-844-3185 

~·'~ 
0 Validation Required 

Service Order No. OF ll42.o3 Send ~eport to SMO: Wendy Palencla/505-&44-3132 Bill To:SandlaNatior'lal Labs (Accounts Payable) 

Location Tech Area TAN P.O. Box 5800 MS 0154 

Building Room Reference LOV(avallable at SMO} Albuquerqua, NM 87185-0154 

5R Sample 10 or Pump ERSite DatefTime(hr) Sample Container Preserv- Colleetion Sample Parameter & Method Lab Sample 
Sample No.·Fraetlon Sample Location ~all Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested 10 

'../ 0&2042-001 TA 3/&-19f3.C03-12o-ss 120 196 6/11/03 1430 s ss 125ml 4c G SA VOC(8260) 

/ 062042·002 TA 3/5-196-C03-120..SS 120 196 6/11/03 1430 s AG 250m! 4c G SA SVOC(8270) 

/ 062043-001 TA3/5-196-C04-13D-SS 130 196 6/11/03 1450 s ss 12$ml 4c G SA VOC{8260} 

I .; 062043-002 TA 3/5-196C04-13Q..SS 130 196 6/11103 1450 s AG 250ml 4c G SA SVOC(8270) 

,,·. . ' 

' 
I 

t ,; 

i 

RMMA L Yes [.r:No Ref. No. ••rn1PJ«t'rr8c~g. > . $mo use,, Speclallnatruetlona/QC Requirements Abnormal 
Sample Dlaposal u Retum to Client l4J Oteposal b lab ~ i:>ate;E~i*tea<m'ritrd(iM)c' t6:i:o-lt ~Hi EDD 0ves DNo cOnditions on 
Turnaround Time [J70ay [ J ts Day L"' 300ay ~~red' bY.' ... ·,. ·'' '.Jiif!f?i:.J;,,,.,<:: .. · ,:< Level C Package 0 Yes DNo Receipt 
Return Samples By: [ N!»a!:ltlated·'l'AT. QC)nfti, .,<-::::If:,~ *Send report to: 

Name ~re I nit ¢olTipany/O~rganl~~llon1Phcmf/!Cellular stacy Griffith 

Sample · J Lee /1:)LiL C.;) J lOl. Wes:ton.S()I!Jt!onstei351505-'2BW309 Dept.6133 Mall Stop 1087 Lab Use 
Team RLynch 'b''..:~T ~;, ··. illY. .,., 

on Sot~,~tions/6135150s.:s44-4013 Phone 505·284-2588 

~ Members SGr:ifflth 
' 

iltJ! Gram 6133/505-284-2588 
( 

*PINH list as separate report. 
1.Rellllqu1Shed hv/"""' ";/ / ,.,r? ~ OrgJ./.3 4, Date~ -J.Z..O..i flme l}t.){}~ 4.Relinquished by Org. Date Time 
1. Received by ~ Otg.~/.1~ 1 Date t:;h2./tJI Time" .,.D$" 4. Received by Org. Date Time 
2.Relinqulshed by ' ~- Org. Date . Time 5.Relinqulsl:led by Org. Date Time 
2. Received by Otg. Date Time 5. ReceiVed. by Org. Date Time 
3.Rellnqulshed l:)y Org. Date Time S.Rellnqulshed by Org. Date Time 
3. Received by Org. Date Time 6. Received by Qtg, Date Time 



CONTRACT LABORATORY 
Internal Lab ~ I ANALYSIS REQUEST AND CHAIN OF CUSTODY Page ...1.. of J.. 
Batch No. (V tP< SMOUse ARICOC 606403 

!Dept. No./Mall Stop: 613311087 Project/Task No.:-~-~~ ~ -~-- Waste "'' 
Project11'ask Manager: Brenda Len ko . f SMO Authorization: -Send prellmlnaryfcopy report to: 
ProJect Name: SWMU 196 Contract t:._.-~pp.::o_2./:::z..yz...J:?;.,.& ____ --l 
Record Center Code: Lab Destination: Severn Trent~St.Louis Ami /~ UR&Ieaaed-bYCOC NO.:. ______ _ 
Logbook Ref. No.: ER-047 SMOContaciiPhone: Pam Ptil$sililll505-84+3185 5E t; (. ~O;;;;;_V;.;a;;.;.Ud.;,;a:;..;;tl~on;.;..;.:;R.;,;e:~.;u;;.;.lr.;,;ed;.;.._ _______ -1 
Service Order No. CF 042.03 Send f{eportto SMO: Wen Palencla/505-844•3132 S.+ttc.. 0 r w- Bid To:Sandla National Labs (Accounts Payable) 

LoCation T~ Area TA·V P.O. Box 5800 MS 0154 

Building Room Reference LOV(avallable at SMO} Albuqu~Oll. NM 871.85-0154 

I Sample 1\1" "'·~ .... •· 
-ER SamplelD or --1 -Pl.lmp. J ElfStter- baterthnEI(hr) Parameter & Method 

Sampte LocatJOA Detail Depth (ft} No. Collected D ............. ... 

"1./ M2045-001 ITA 3f5.19s;.co5-140.SS I 140 I 196 I 6/11/03 1510 I S I SS l125ml I 4c G SA I\ J} 

'I~ (IR'.)OJ15.002 ItA 31S,.19&-C05-140·SS I 140 196 6111/03 1510 s AG 250ml 4c G SA ISVOC(8Z70) 

•I v6e?n..tR..M_-:t ITA3/5-196-005-140.SS I 140 196 6/11/03 1510 s AG 125ml 4t G §A JTPt-t 
,,/ 0620464)()1 I! A ~~196'-C0&-150-SS I 150 196 6/1 t/03 1520 s S$ 125m I 4c _G_ SA 

" I v' Q62n.4A.J\n? ITA3/5-1'~0&-15C>-SS I 150 196 6/11/03 1545 s AG 250m I 4¢ G SA fSVOC(8270) ;q-p \,-\. 

0 Yes 2.No Ref. No. lijJ.'I'\PI• T~~"'ng < · , Speclalln.ttuctloneJQC Requirements 

~ 
IR.tum 

0 R$tum to Client ~ Qlt:>lsee!2!f5 lab 
~end Time Q 7~ ___ [h_s. ~r- " 30 Oav 

,~-eiif~~(fumld. • ·• !DD [2) Yet 0 No 
~mf~, . . . 0 Yes DNo 

Sample 
T.am 
Meml:l 

~ 
~ 
13. 

:By: 

~ I'~ 

~ 
iby 

l TAT •send report to: 

.,.-;,. ~i.t-n.n 

~~ Date !~~-cunme t>;o~ :=r t oate :z ~J rlme £4 
Org.fAI1i'i Dat4J '-l;uotTimelo 't'-D 
Org.- r Date - • Time 

Org. Date Time 6.Rell 
Org. Date Time 

Stacy Gtffflth 

DepU133 Mall Stop 1087 

Phone 505-284-2588 

,report. 

..2!i: 

..9.!i:. 
~ 
..2!i:. 
..9.!i:. 

OIJl. 

Date 

..2!!!. 
Date 

.£!!!. 

..2!!!. 
Date 

lA .. b.nu. rma1 
Condition 
Receipt 

-Time 

Time 
-;;;;; 

Time 
Time 
Time 

I Lab Sample 
ID 

Lab Use 



Sample 
Team 
Members 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

0No 

Page ..L of k 
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OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 

ARICOC· 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: August 6, 2003 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Organic Data Review and Validation- SNL 
SWMU Site 196, ARCOC #606405/06/07/13114/15, 
STSL Lot #F3F170279, Case No. 7219.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

AU samples were prepared and analyzed with approved procedures using methods EP A8260B VOCs, 
EPA8270C SVOCs, and EPA8015 TPH. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC Analyses: For the aqueous and soil samples, the initial calibration relative standard deviations 
(RSDs) of acetone were greater than (>) 20% but less than ( <) 0.0 1. The associated results of all samples 
except F3F 170279-020, which is a trip blank (TB), were detects and, thus, will be qualified "J." It should 
be noted that these sample results required further qualification (see #2 below). 

2. VOC Analyses: In the method blank for the aqueous and soil samples, acetone was detected. The 
associated results of all samples except F3F 170279-020, which is a TB, were detects, <1 OX the blank 
concentration,< the reporting limit (RL). Thus, these sample results will be qualified "U,B" at the RL (20 
ug/L or ug/kg). In the method blank for the soil samples, methylene chloride and trichloroethene were 
detected. All associated sample results which were detects <1 OX the blank concentration were also< the 
RL. Thus, these sample results will be qualified "U,B" at the RL (5 uWkg). 

SVOC Analyses: In the method blank for the equipment blanks (EBs), bis(2-ethylhexyl)phthalate was 
detected. The associated result of sample F3F 170279-034 was a detect, <1 OX the blank concentration, and 
< the RL. Thus, this sample result will be qualified "U,B" at the RL ( 10 ug!L ). 

3. VOC Analyses: For the EBs and TBs, no LCSD, MSD, or any other measure of precision was performed. 
Thus, all results for this sample will be qualified "P2." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review and 
validation. 



Holding Times/Preservation 

All Analyses: All samples were analyzed within the method specified holding times and properly preserved. 

Calibration 

VOC Analyses: The initial and continuing calibrations met QC acceptance criteria except as noted above in the 
Summary section and the following. For the soil samples, the continuing calibration verification (CCV) percent 
differences (%Ds) of2-butanone and bromoform were >20% but <40%. However, all associated sample results 
were non-detect (ND) and, thus, will not be qualified 

SVOCffPH Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

VOC Analyses: No target analytes were detected in the blanks except as noted above in the Summary section and 
the following. In the MB for the EBs and TBs, methylene chloride was detected In the TB, 1,2-dicbloropropene 
was detected However, all associated sample results were ND and, thus, will not be qualified. 

SVOC Analyses: No target analytes were detected in the blanks except as noted above in the Summary section. 

TPH Analysis: No target analytes were detected in the blank. 

Surrogates 

VOC/SVOC Analyses: All surrogate percent recoveries (%Rs) met QC acceptance criteria. 

TPH Analysis: Surrogate %Rs met QC acceptance criteria except for the following. The surrogate %R for the 
MSD was > the QC acceptance limit. No sample data will be qualified as a result 

Internal Standards (ISs) 

All Analyses: The IS areas and retention times (RTs) met all QC acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate <MSIMSD) Analyses 

VOC Analyses: No MS/MSD were analyzed for the EBs and TBs, as noted above in the summary section. The 
MS/MSD analyses for the soil samples met QC acceptance criteria except for the following. The MSD %Rs of 
dibromochloromethane and trans-1 ,3-dicbloroprpene were > the QC acceptance limits. However, all associated 
sample results were ND, and the MS %R and MSD RPD met QC acceptance criteria. Thus, no sample data will be 
qualified 

SVOC Analyses: No MS/MSD were analyzed for the EBs. An LCSD was analyzed as a measure of precision. 
No sample data will be qualified as a result. The MS/MSD analyses for the soil samples met all QC acceptance 
criteria. It should be noted that they were performed on an SNL sample of similar matrix from another SDG. No 
sample data will be qualified as a result. 

TPH Analysis: The MS/MSD analyses met all QC acceptance criteria. It should be noted that they were 
performed on an SNL sample of similar matrix from another SDG. No sample data will be qualified as a result. 

Laboratory Control Sample (LCSILCSD) Analyses 

VOCffPH Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were performed. No 
sample data will be qualified as a result. 



SVOC Analyses: The LCS/LCSD analyses for the EBs met all QC acceptance criteria. The LCS analysis for the 
soil samples met aJJ QC acceptance criteria. No LCSD analysis was performed. No sample data wiJJ be qualified 
as a resuh. 

Confirmation Analyses 

AU Analyses: No confirmation analyses were required for these methods. 

Detection Limits/Dilutions 

AU Analyses: All detection limits were properly reported. No samples were diluted. 

OtberQC 

VOC Analyses: A field duplicate, TBs, and EBs were submitted. However, there are no "required" review 
criteria for field duplicate analyses comparability. No field blank (FB) was submitted on the ARCOC. 

SVOC Analyses: A field duplicate and EBs were submitted. However, there are no "required" review criteria 
for field duplicate analyses comparability. No FB was submitted on the ARCOC. 

TPH Analysis: A field duplicate was submitted. However, there are no "required" review criteria for field 
duplicate analyses comparability. However, there are no "required" review criteria for field duplicate analyses 
comparability. No EB or FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Sample Findings,""·,mmary Page 1/1 
§ 

Site: SWMU Site 196 ARICOC: 6()t)405/06/07/13/14/15 Data Type: Organit. 
Method/CAS Number (AnatYsls/Analyte) 

- I ~ i I I I tJ § i ~ ~ 
...... 

~ I ! 
... 
* I 

<9 
10 ~ 

,.. 
~ 

._, 
"i ... 

1'-- ~ .... ... 
Sample 10 

062052-001 T A 315-196-009-180-SS 20UJ,B 5U,B 5U,B 

062063-001 TA 315-196-C1Q-190-SS 20UJ,B 

062055-001 TA 315-196-011-200-SS 20UJ,B 5U,B 5U,B 

062056-001 TA 315-196-011-200-SO 20UJ,B 5U,B 5U,B 

062057-001 TA 315-196-C12-21o-8S 20UJ,B 5U,B 5U,B 

062058-001 TA 315-196-C13-22o-8S 20UJ,B 5U,B 

062069-001 TA 315-196-C14-230-SS 20UJ,B 5U,B 5U,B 

062255-001 TA315-190-0X-TB P2 P2 P2 P2 

062437-001 T A 315-190-0X-EB P2 20UJ,B,P2 P2 P2 

06247Q-001 TA 315-196-C17·260-SS 20UJ,B 5U,B 5U,B I 

062473-001 TA 315-1Q6..C19-280-SS 20UJ,B 5U,B I 
I 

062476-001 TA 315-1Q6..C21-300-SS 20UJ,B 5U,B I 

062479-001 TA 315-190-0X-TB P2 20UJ,B,P2 P2 P2 

062484-001 TA 3/5-190-ClX-EB P2 20UJ,B,P2 P2 P2 

062485-001 TA 315-190-ClX-EB 10U,B 
-------· 

Validated By: ;;<- -~ Mr. Kenneth 8eJaz 
Date: 08/06/03 



Data Validation .mmary 

Site/Proj.:ct: .S:~/1-~~tk __ L!_, ______________ Project/Task #: '']__}Jj__.Qb~:l7tt-_Q!i__ # nfSampks: _____ 'J':L _________ 'vfatrix: --~-.r._.!!-_Lj_65.(-~..,_J _____ _______ _ 

AR/COC #: _b__{J._I.(_~/__o:!_(JJ/Lv/L)--___ ___________ .. ___________ ----------- Laborawry Sample IDs: _fl_f(__"~_g_1:;_] __ L~-~~--h.=£J_It. _____________________ _ 
Laboratorv: "5'TSL ., -----····~---·~-·~--·-· -~~---"·----·--·-------------·· ---~----·- --·-

(~) ~ __ u_fl]_'-?_J. 71. ________________ _ 
~ 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound ldentilication 

10. ICP Interference Check Sample 

1 J. ICP Serial Dilution 

12. CatTier/Chemical Tracer 
Recoveries 

13. Other QC 
·-

.l l~stimatcd 

l i -"· 1\ot Detected 

\:.1 '~ l\ot Detected. Estimated 

R "' i :nusahle 

voc 
-

t/ 
J 

u., (3 

?;1 
v 

v 
v 
v 

v/ 
Check(-./) 
Shaded Cells 

NP 
Other: 

Organics 

Pesticide/ svoc 
PCB 

v ~ 
v" -~ 

IOU) G ""' v 
v' 

v 
v 
v 

/ 
~ ,y/ 

Acceptable 
Not Applicable talsn ··~A .. ) 

Not Provided 

-.. ·~--~----------------------··--·---···~---""--~-----~------------------------. -·-· -------------------- --------- ·-- . 

·-- """'"'I 

Analysis 

lnorganics 

HPLC GFAA/ CVAA RAD Other , 

~~(HE) 
ICP/AES 

AA (H_g) 
CN ~-I . - _/ 

v c./" I 

/.----- I 
// v -" /" 

'- // v 
~ / v I 

~ /1 I/\// v 
v~ V)4 /1./4 

X i7 
.· I 

/ ·~ 
I 

/ .~·.· '· 

7 ··.~ 
! I 

/ .· ... "' ' 

' 
~ I 

""'""' "~L ~- -~· 

Reviewed By:-·~- -------~~--....=----- Date: .XLC./.93. ·--

B-12 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: 5'w ~ '-\ Sik .. I 'H AR!COC #: 4 06 YOT /o, /o 1/11/1~ U ·) #of Samples: Matrix: -""'¥.,....,.'d'r=""=""'''------------
Laboratory: S" '15 L SDG #: f 3 fD 067f Laboratory Sample IDs: ,f3Et7D.2.1'7 -o2<-?Cr1) --<':1-:1 (~) -03;z (11) -o3J (t::f!,) 

I I I 

Methods: <tfM~.Xo~ Batch #s: ) t11'160 

Caltb. Call b. CCV (!) 
T Min. RF RSD/ %0 Method LCS MS Field Equip. Trip 

IS CAS# Name c Intercept Rz LCS LCSD MS MSD DUp. 
L RF <20%/ Blks RPD RPO RPD Blanks Blanks 

>.OS 0.99 20% lfr"k) 
I 71-SS-6 1 I 1-tricbloroetbane /0.10 A/h ./ / ,/ ,/ I II/A ;VA .A/4 
2 79·34·5 I I 2.2-tetracbloroethane 0.30 \ I . ! 
2 79..00.5 1 1 2-tridlloroetbane 0.10 \ 1 
I 75-34·3 1,1-ditbloroetbane 0.10 y I 
I 75·35-4 1 1-dlehloroetbene 0.20 \ I 
1 107.()6..2 1 '! . ..IL.I.:I. roedume 0.10 \ 
I 540-59-0 1.2-dlebJoroethene(totaO O.Ql \ 
1 78-&7-5 l,l-dldlloropropane O.Ql \ I 
1 78-93-3 l-butanOIIe CMltK) (10sblk) 'I O.QJ i/ ,!.r ,[j ,[7 I 

2 591-78-6 2-heanone (MBK) t/ 0.01 v v c./" v \ I 
2 108-10.1 14-metbyl-2-pentanone (MIBK) 0.10 v .v / \ I 
1 67-64·1 aeetone(l Oxblk) 0.01 ~') , -~t./ .s-:·'f \ 1/ 
1 71-43-2 benzene o.so t/ :7 / \J [f'i 
I 75-27-4 bromocllchloromcthane 0.20 I I /\ v;r- I 
3 7S-2S·2 bromoforln 0.10 I 
1 74-83-9 bromomethane 0.10 \ / 
1 75-15-0 carbon disulfide 0.10 v 
1 56-23-5 earbon tetraeblorlde 0.10 1\ 
2 108-90-7 ebJorobenzene o.so \ 
1 75-00-3 chloroetbane O.ot \ 
1 67-66-3 ehlorof'orm 0.20 / \ 
1 74-87-3 chloromethane 0.10 7 
1 10061-01-S cis-I 3-dichloropropene 0.20 7 \ 
2 124-48-1 dibromochloromethane 0.10 I \ 
2 100-41-4 edtY!beniene 0.10 / I \ 
1 75.09-2 methylene chloride ( lOxblk) O.oJ '1 ./ i/ \. 
2 100-42-5 styrene 0.30 7 \ 
2 127-18-4 tetraehloroetheae 0.20 I 
2 108-88-3 toluene(! Oxblk l 0.40 I \ 
2 10061-02-6 tnms-1 3-dichlorooronene 0.10 7 \, 

I 79-01-6 trlchloroetbene 0.30 7 \ 
1 7~-01-4 vinyl cblortde 0.10 I \ 
2 1330-20-7 ix:ylenes(total) II 0.30 .. I v I/ wiL----1- ......JI-. -1------L.- -· - \ L_ ._ ~ ___ ._ ~-·-· 

Comments: Notes: Shaded rows are RCRA compounds. 
<.!)JV., c..ull 

1 
~/MAiD 

1 
of o-~ <>~ ~~ -fp~(ti.>-.. ~.......j. Reviewed By: ;:;;;:s;:: ry--, ~ Date: k /tJo 3 

B-18 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: ~w'.M\.1. 5 ;Jc... 11 b ARJCOC #: (,obfi(J<i.jo6/o-,/li/l"t /f'r 
Laboratory: $! 5L SDG#: f~fl1 O:l-7, 

Methods: tJ)Ay.H,()Q 

Calib. Callb. CCV T Min. RF RSD/ %0 Method 
IS CAS# Name c Intercept R2 

L RF Blks 
>.05 <20%/ 20% ( fA-'/y...) 0.99 

I 71-55-6 I I I ·trichloroethane / 0.10 A/b. t/ v 1/ / 
2 79-34-5 I l 2.2-tetracbloroethane 1),30 ~ i 
2 79-00-5 1 1 ,2-trichloroetbane v 0.10 
1 75-34-3 1,1-dlrhloroethaoe J 0.10 
I 75-35-4 1 ,1-dlebloroetkeae / 0.20 
1 107..()6.2 l~...Uehloroetlume ./ 0.10 
1 540-59-0 1 ,2-dlehloroetkeoe( total) v 0.01 
1 78-87-~ 1.%-dlehloro»rowne ..1 0.01 
1 78-93-3 2-butanone (MEl() {lOsblk) iv' O.ol !I -;;L~ (' v 

2 591-78-6 2-holalnone (MBK) / 0.01 ./ v ./ 
2 108-10·1 4-metbyl- (MTBK) lv 0.10 v ./ 
I 67-64-1 ac:etooe(lhblk) v :Q.01 ~0 '·L1 
1 71-43-2 benzene v 0.50 v / 
I 75-27-4 bromodichloromethane v 0.20 ,v 
3 75-25-2 bromofonn 0.10 2t~. I 
l 74-.83-9 bromomethaoe / 0.10 v 
1 75-15.0 carbon disulfide v 0.10 
1 56-23-5 earboo tetrachloride v 0.10 
2 108-90·7 rhlorobeozeoe IV" o.so 
1 75.00.3 chloroethane v 0.01 
1 67-66-3 c:blorororm / 0.20 
1 74-.87-3 chloromethane ./ 0.10 
1 10061.01·5 cis-! 3-dichloronrooene <>.20 
2 124-48-1 dibromocbloromethane lv 0.10 
2 100-41-4 etbylbcnzene '--' 0.10 
1 75-09-2 methylene chloride (1 Oxblk) / O.oJ '1.() 
2 100-42·5 styrene /0.30 ._/ 
2 127-18-4 ~hloroetbene I\/ 0.20 
2 108-88·3 toluene(IOxblk) ./ 0.40 
2 1 0061.02-6 trans-! 3-dichloronrooene / 0.10 'v 
I 79.01-6 triekloroetbeoe ./ 0.30 0,\_'f._ 
1 75.01-4 WIYI ehlorlde Ill' 0.10 ../' 
2 1330·20-7 lCYlen~totl!IL v 0.30 !; 

' v 

Comments: 

#of Samples: /0 Matrix: __,....s~· "':::.;'~-1------------
LaboratorySampleiDs: f.;~l702r'1-Ctlt.-'l -7,-/tJ,-tJ -otG .-ot7. "-O,l.J • ..O,.l(,"42y 

r ; 1 r • 

Batch #s: '311 g-o, I 
(0 

LCS MS Field Equip. Trip 
LCS LCSD MS MSD Dup. f!;& T.& RPD RPD RPO Blanks Blanks 

1(.-u•!,) 
/ 1./.A NA / / " A'4 / / / v 
,/ I 

1/ 
I/' 
/ 
v 
v 
/ Ll. 3 

V_ ~ v II LV I' V' v 
v / V' v v / L/""" .............. 

v / / .. lL' l 
L ; I 
1/ 
,/ 
./ 
v 
./ 
,/ 
'v 
./ 
v 
./ 
,/ 

v l 19 
v ./ 
v 
/ 
v 
o/ • 
v IU'1 
IL v 
v I 
v ' IV :.- .y .I/ • .r l / '"v .v •. v 

(!) (~ £/;, ~\11 <>-pP"t .\.-. e.ll so-rr<.-' e~~~ Notes: ShadedrowsareRCRAcompounds. -o,_ l -o~4 o?-' / 
l=-c.lc:l. d-"'9· s....~,-,\·\<..J. . .A.lo CU.. c..r.'kr•'~. ' ,•- t;l-.J o.IJI'-~) 4.1/.c.t&.).Reviewed By: .,-;;<;:: -y 5?;.~ ;::;-= 

Date: &j, /o 3 

8 



Volatile Organics 
Site/Project: ~kl..( S'",\1 ( ~' ARICOC #: bOI;,Ii of)/olfo/ (o/tt/!r Batch #s: "31 7 s-o 6 I 

Laboratory: )1}\. SDG#: f)f-170)75 #of Samples: __ ..£.;_iJ ___ _ Matrix: s-o r f 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 

' A-t I '~ 

?u.s~ 

SMC I : Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

~ 
!'-. 

""'~ ~~ 

~---
'~ 

IS 1 : Fluorobenzene 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

,, 

IS 1 IS 1 IS2 IS2 
area RT area RT 

!"'--.., 
~-~., 

""-, 
f'-,._~ 

~, 

"-,_ 
....... 
~ 

~'·-

Comments: 

B-19 

Page 2 of2 

IS 3 IS3 
area RT 

-~ .... -......., 
........ ,,. 

................ 



Semivolatile Organics (SW 846 Method 8270) Pagt; • of 5 
Site/Project: S-.;MLA S'tk-1 Yb AR/COC #: 6 oG '-fos/ot/oyo/14/ti Laboratory Sample IDs: f3 fll ol]'i'- c),:;l{(~) ;. ·03'! (.f.+.,) 

Laboratory: s·n t, Laboratory Report #: F'~ f I 7 017 5 
Methods: £1'>Pr~.}70G 

#of Samples: ;)... Matrix: a.q~......r Batch #s: :-,, b '13 '13 

·<S 
. : 

'. CJIU6 •• tv ·. '·. \ .. ' 

.T 
I ·. ·CJIUb. ·r;cv FteJd Mfn. .• ,,. M.elttod' LCS MS . .: . . ··•···· :::m.. ' ,· ·' RF . %0 .,[) \ ·;: ;:£!(l ... lp. 

IS ... ~~ ':CAS#. NAMe .¢' 
.RF 'Intercept R Ene.J'Ik& LCS t.;CSD RPD MS MSD RPP ·~';,··. 'lll•tlka l ,. ,. ,, 

>.05 
<20%/ 

20% ' 
·. . 0.99 

3 BN 95-94-3 1 ,2,4,5· Tetrachloro benzene / ;../Dr v ../ / I' ..!'-A #A 11,/~ /\./.A- A/.tf ~ 
2 BN 120-82-1 1 .2.4· Trichlorobenzene 0.2 v_ v ~ 14/' 
1 BN 95-50-1 1 ,2-Dicblorobenzene 0.4 \ / 

4 BN 99-35-4 1 ,3,5· Trinitrobenzene \ I 
1 BN 541-73-1 1,3-Dichlorobenzene 0.6 \ I 
3 BN 99-65-0 1 ,3-Dinitrobenzene \ I 
1 •fiN·• io6~·,: ~;~~~- o:5 .... 

' ' / 
3 BN 130-15-4 1 A-Naphthoquinone \ I 
3 BN 134-32-7 1-Naphthylamine \ I 
3 A 58-90-2 2,3,4,6-T etrachlorophenol \ I 
3 A 95-954 2,4,5· Trlchlorophenol 0.2 ../ v v I./' I 
3 A 88-06-2 2,4,6-Trichlorophenol 0.2 ./ ,_/ v V" \ I 
2 A 120-83-2 2,4-Dichlorophenol 0.2 v v v v \ I 
2 A 105-67-9 2.4-Dimethylphenol 0.2 J _V' / iv' \lL 
3 A 51·28·5 2,4-Dinitrophenol 0.01 1L ._./ ~./""" I/ ;I\ 
3 .BN 1~1.;14,.2' ~~~ 04 v" v ./ J .I \ 
2 A 87-65-0 2,6-Dichlorophenol I \ 
3 BN 606-20-2 2,6-Dinitrotoluene 0.2 .../' v- / / \ 
5 BN 53-96-3 2-Acetylaminofluorene I 1\ 
3 BN 91-58-7 2-Cbloronaphthalene 0.8 I "' 1 A 95-57-8 2-Chloropbenol 0.8 v v \./" v I ' 2 BN 91-57-6 2-Methylnaphthalene 0.4 /.-- ./ v" v I 
I A 95-48-7 2-Methylphenol (o-cresol) 0.7 ~ / / ./ / _\ 
3 BN 91-59·8 2-Naphthylamine j \ 
3 BN 88-74-4 2-Nitroaniline 0.01 v""'" ../ ~ / I \. 
2 A 88-75-5 2-Nitropbenol ,v 0.1 v ,y ,v I t/"' 1/ l/ I/', 

Comments: (0 A)~ f>AV~ c.lo-\."Uc~· {...'--&D 01-vo.l-,~ "-':> .... -.....,s~ <>~~.'b---. Notes: ShadedrowsareRCRAcompowtds. 

~ 0 .-.l't ""'"-..~ ~~ o ..... ,,t"~)£.. I,~+ (TAt.) 1-v.+ 4fp.f')( 
1 
co-p~J vv~ '(~..Sf.:...( , 

Reviewed By: ;;::?:;-; ::;:r , ~ Date: <f/o/OJ 



Semivolatile Organics 

Site/Project:-------- ARICOC #: bO'o4o\jor./ o 7 /o /t" (tr 
Laboratory: Laboratory Report#: f ?f=l 70J.. 71 

I ;CjJbi 
T CaUb. '•1f1' 

CCV 
IS BNA CASt NAME c; Mlft. ·lnter-pt RF· .·%o t,1~od 

1,.. :litF. Blan~ 

>,OS <20%/ 20% 
0.99 

I BN 109..()6-8 2-Picoline I A/A v ..L .../_ 
5 BN 119-93-7 3,3 '-Dimethylbenzidine I 

5 BN 91-94-1 3 ,3 '·Dichlorobenzidine 0.01 v 
I A N22 3,4-methylphenol (m,p- 0.6 / cresol) 
6 BN 56-49-S 3-M ethyl cholanthrene 

3 BN 99.()9-2 3-N itroaniline 0.01 v 
4 A 534-52-l 4,6·Dinitro-2-methylphenol 0.01 v 
4 BN 92-67-1 4-Aminobipbenyl 

4 BN 101-55-3 4-Bromopbenyl-phenylether 0.1 V' 
2 A 59-50.1 4-Chloro-3-metbylphenol 0.2 ·/ 
2 BN 106-47-8 4-Chloroaniline O.oJ v" 
3 BN 7005-72- 4-Chloropbenyl-phenylether 

3 0.4 ,IJ \i/ ~_l/' v 
·" •w• r .,.. .... v. ,,.. w-

3 BN 100.01-6 4-Nitroaniline v 0.01 \/ v ~ v 
3 A 100.()2-7 4-Nitrophenol 0.01 1./ 
5 BN 57-97-6 

7,12-
Dimethylbenzo(a )anthracene 

3 BN 83-32·9 Acenaphthene 0.9 V' 
3 BN 208-96-8 Acenaphthylene 0.9 v 
1 BN 98-86-2 Acetophenone 

I BN 62-53-3 Aniline 

4 BN 120-12·7 Anthracene 0.7 / 
s BN 92-87-5 Benzidine 

5 BN 56-55-3 Benzo( a )anthracene 0.8 v 
6 BN 50.32-8 Benzo(a)pyrene 0.7 ./ 
6 BN 205-99-2 Bcnzo( b )ftuoran thene 0.7 v 
6 BN 191-24-2 Benzo(g,h,i)perylene 0.5 ~ 
6 BN 207.08-9 Benzo(k)ftuoranthene 0.7 v 
I A 100-SI-6 Benzyl Alcohol 

2 BN 111·91-1 bis(2-Chloroethoxy)methane 0.3 v 
I BN 111-44..4 '·ls(2-Chloroethyl)ether 0.7 I; II/ / \/ 

L¢$ 

.../ 
..L 

./ 
v 

v 
v 
t/ 
t/ 

v 
/ 

/ 
J' 

v 

v .....,.. 
v 
....,-
.~ 

./ 
./ 

Page 2 of5 

Batch #s: 311. '1 ~ "' 3 
#of Samples: ------- Matrix: -------------------------

I 

UftJ Field :~~tp, FktkJ, • 
t.C$0 MS MSD· Ms· Df.lp,'' RPb RPO RPD :E$11l-.b llla.rtk~: 

I , I 
I~ 1\/Pr- l.vV\ /1 /lbr-' A./'-4- N.lt! . 

v V' l / 
/' v \ / 

\ 
./ ./ / 
./ ./ i\ 1 

\ I 
v v' _"1 I ; 

/ ~/"" \ / 
./ I/' \ I 

./ ./ I 

./ ~.,./"' \ j 
u .IL' \ 

~ 
./ ./ I l". 

../ v I \ 
1/ \ 

I \ 
v / I \ 

I 1\ 
/ ,/ I \ 
~ / I \ 
./' ...,/ / \ 
.......- !./" \ 

/ / I ~ 
I _\ 

/ J/ I \ 
V' ...,/! 



Semive e Organics 

Site/Project:---------

Laboratory· 

ARJcoc #: bOf:l..t.o' I (.)6/cn/o/t~..t.(ti r , 
Laboratory Report#: t -;~t7o)7lf 

ci .. ill~ 
ISIBNAICAS#I NAME '·~=9t 

>05 <20%/ 
. 0.99 

Batch#s: 116 ')'7] 

# ofSamples· Matrix· 

I IBN 1108-60-1 lbis(2·chloroisopropyl)ether l/10.01 I ;./A I ./I 7ft./' J ... l/ I,/1-/JV""'I~I,.vf4- )MA ll.t.M ,v ...,- I JUt 
5 I BN 1117-81-7 lbis(2-Etbylhexyl)phthalate I [ lo.ot I t I 1 I i I i ~ ,_J _ _L__v1 v I.,./'\ 

(1ohthalate II 10.01 I I I I I I I I I v I vi v VJ\ Butylbenzy1phthah 

Carbazole II 10.01 I I I I I I I I I _t/ __ l/J ~--Jv""'L_\ 
enzilate I I I I I I I I I I I I I I I I \ 

II 10.7 I I I I I I I I I v I V""l / I-7J \ 
Olalla.~ 

6 I BN 153-70-3 Dibenzo(a,h)ftntbracene 0.4 7 ..........-! v/' II./"" 
3 I BN 1132-64-9 Dibenzofuran 0.8 ./ ~r..7 IV 
3 I BN 184-66-2 Diethylphthalate 0.01 v vl,/1./ 
3 I BN 1131-11-3 Dimethylphthalate 0.01 v Vl\/1~ 
4 I BN 184-74·2 Di-n-butylphthalate 0.01 ~ lv"""' I !/"' I v' 
6 I BN 1117-84-0 Di-n-octylpbthalate 0.01 vl/1 \/'IV' 
4 I A 188-85-7 Dinoseb v ¥ v 
.1.L:m.. 

'? 

I I BN 162-50-0 !Ethyl Methanesulfonate Ill vi./ v 
4 I BN 1206-44-0 IFiuoranthene 0.6 /ItA ~IV' 
3 BN 86-73-7 Fluorene 0.9 vl/lvlv--
4 BN ll8-7+( Jl~~ I fQ,l .LLvl_v---1~ 
2 BN 87-68-3 Hexachlorobutadiene O.QJ v- 1 .. 1/"1 v"'Jt./ 
3 BN 77-47-4 Hexachlorocyclopentadiene 0.01 ~~~~]t/ 
1 BN ()7•72•1 '~~ (!.3 c•\/::1~ ~1'~ 
2 I BN 1~888"71 " IHexachloropropene 

6 I BN 1193-39-5 llndeno( 1,2,3-cd)pyrene o.s v I~ \/"'" I v--
4 I BN 1465-73-6 llsodrin 

2 I BN 178-59-1 llsophorone 0.4 v lv1/l:./ I 
3 I BN 1120-58-1 llsosafrole vI V I 
S I BN 1143-50-0 IKepone lO.Q) I ~'t'-} I 
I I BN 166-27-3 !Methyl methanesulfonate v ~v LLL 

1\ 
\ 
\ 
\ 

I 
l 
I 

I! 

I 
I 

I 
1\ I 

\ I 

~ 
I 

I 1\ 
1.· .. 1 __ \ 

1/ I \ 
\ 
\ 

X 
I 

v 
_j_ 

1 z 
7 

\ 
\ 
~ 

\ 
l'l 
\ 

\ 

Pa. of5 



Semivolatile Organics 

Site/Project:--------- ARICOC #: to&4.~/o£(o7/n /;'{ hr 
r r 

Page 4 of5 

Batch #s: )tvf3""1) 

Laboratory: Laboratory Report #: f 1 fn Q ).J c:; # ofSamples: Matrix: -------------

~Me 'i:f~l==~j'!:'=tJLCSD='MS-~,~ 
0.99 / l ~t -- ~ f --

l!li!INAI ¢As-.1 
>.OS 

2 I BN 191-20-3 INapbtbalcnc ll/10.7 

2' 1··.·$N~I9j.,9'=3- U~~ .... '().2 

3 I BN 199-SS-8 IS-Nitro-a-toluidine 

I SS-18-S IN-Nitrosodicthylamine 

62· 7S-9 IN-Nitrosodimctbylamine 

924-16·3 IN-Nitrosodi-n-butylaminc 

86-30-6 IN-Nitrosodiphenylamine (1)1 I 10.01 

621-64-7 IN-Nitroso-di·n·propylaminel I !0.5 

I BN 

IOS9S· 
9S-6 N-Nitrosomethylethylamine 

100·75-4 IN-Nitrosopipcridinc 

930-SS-2 IN-Nitrosopyrrolidine 

9S·S3-4 lo-Toluidine 

s 1 BN 160-ll-7 lbimcthylaminoazobenzene 

3 I BN 1608-93-5 IPentachlorobenzene 

I I BN 176-01-7 IPentacbloroethane 

4 I BN 182-68·8 IPentacbloronitrobenzcne 

4 I A 1817~~ .ff~hliJ~~ ll IQJ 
4 BN 62-44-2 Phenacetin 

4 BN 85-01-8 Phenanthrene 0.7 

I A 108·95·2 Phenol 0.8 

4 BN 23950- Pronamide 
58-5 

5 BN 129·00-0 Pyrene 0.6 

I BN 110.86-1 Pyridine 

2 BN 94-59-7 Safrole v 

Comments: 

LY:_k L 

I/ l 

/_l_Z_l=\LlL.LL2-Tv1 ,y1KI' A74lilll tVth-1 It/ Pt I ILIA-
~p·JL1 \,/"" 1/l I I I -I l 1 

\ I 
\ / 
\ 

\1 I I I I 
viVlv V ~- I I I ;I 
vlv-1~1/ \ I I 1 I 

_\_l I I 
\1 I j__ 
1\ _li 

\ 1/ 
~ 
/f\ 

I 1\ 
l/ 1 \ 

./_ -~~ ~~2 -~ 
j_ 1\ 

\/'12217 1 \ 
.. /lvi~IJ I \ 

1/ \ 
V" I Jl vI./ f\ 

L _\ 
JL II _/ \ 

j_ ~ 
\ 



Semivo. .e Organics 

Site/Project: Sk-,....1.( f/t. 1 f' AR/COC #: 'ot'-fo<:/a/c?(r.J /;v/rr Batch #s: 3-14 '1 3 <13 
Laboratory: S 1)1... Laboratory Report #: f >f ( zo). 7 9 #of Samples: --4l2---=----

Surrogate Recovery Outliers 

·sari\~ ·. l'"'c 1·'[S:Mc~··-l ·sf.1e;s_J$J~~-~il~~fit,1c~fsMc'1'.f·~~q$ 
Atl .~ 
~~ 

SMC 1: Nitrobenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 
-8Me T. 2 2o€111uaooheuol d4 tA) 

t----
~ ---SMC 2: 2-Fluorobipbenyl (BN) SMC 3: ~enyl-dl4 (BN) 

SMC 5: 2-Fluoropbenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
!UvfC ~ 1 _,_vflicliluarbeii71!ffil!:tbt 1 RlJ') 

Internal Standard Outliers 

Comments: 

Sample :~-~~.-1;JRr;:,:,--_··t••:%~~---(~~:;}s"~l·:.~l,,;~f~U•--l's·QTI- _-.:.: .tas•.~r: 
.A:U._ 
P4~ 

' 

--+--

IS I: I ,4·Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-d!O (BN) 

IS 2: Napbthalene-d8 (BN) 
ISS: Chrysene-dl2 (BN) 

IS 3: Acenaphthene-d!O (BN) 
IS 6: Perylene-dl2 (BN) 

t:----.. 

Pa, ofS 

Matrix: ... f~<-...J 



Semivolatile Organics (SW 846 Method 8270) Page 1 of 5 
Site/Project: SWM~ 5 ,x, t 96 AR/COC #: b0f..4o~/o6jc7/i3 /t'f/r.:; Laboratory Sample IDs: fJfl iOJ.77 -ooJ., --ooy

1 
-oow,. ~If. --cJf'i. ·Oir

1 
--<).J..1· 

Laboratory: 5t.s4 Laboratory Report#: ~3 E I 1 0J.J j 11 -J~7 ...aJ Q 
I 

Methods: t:;M,. %') 7D G 

#of Samples· e, Matrix: :. c i l Batch #s: ~16<=>tt)6 

·. ,,.,.. 'I' .. , ·····I' "I' )·• I ., ·:;;l·,. .,,~<·:.:·:~ '"' '7" :t>·;·.··:·.·;'F .I 

.··... . ··•·b· ~lJ,fb. ··c·u ., . ·' .... .cl:!) ·' ·'· ..... ,.·,.·.~c···· ..... ··'·•:···········.'· . .r . .,_• . 
J. • •. ··.. ·In.·.· .. , ... · .. v.· •. •·· · •.· .... · · ·' .. • ..... , ....... · ... • .... '· ~·· ·· !········:· . C .. RSSI 0 ·:·· ··•·· ·• · ... ·' .···, .. ·.·· .... ··.·· .. J. ·.· ·>rfe .......... ·.··~ 

IS SNA CA$# NAME· · :0 ;Mtfh 'l-~ RF· fil: . %O ~~~Q4 lbs' '~D ,1:;~· MS Msl:t .tf:~ij1J/·i JgJl!P. '"' · : . · .. ' ., .... ·· ... · .. · ..... ·. . ·.· .. ·.. •t~i-': .·. ·.· .. · ·, <20%/ "'·"~','.'···· ',.,,.IJP,;!: • ,.:·· ... ·::.•~';,~~~;,;;·~f~~J<!;'·~ .... :j.:.4' .... 
.. : ' >.OS 0.99 20% i'. ,· ' I'· 1.: · .•• ' ·•' ••• >:.· .. ' :.~I'· ' ': •• ..·. 

3 BN 95-94-3 1,2,4,5-Tetrachlorobenzene ./ .11/ A ../" ../ / 1 / A ~.fir 
2 BN 120-82·1 1,2,4-Trichlorobenzene ,/ 0.2 v/ V" ! V /VA- N A , ./ 11 / ,/ \7 -V" 
1 BN 95-50·1 1,2·Dichlorobenzene ./ 0.4 t/ v . 
4 BN 99-35-4 1,3,5-Trinitrobenzene i v ..,/ v 
1 BN 541-73-1 1,3-Dichlorobenzene v 0.6 v' V"" 

3 BN 99-65-0 1,3-Dinitrobenzene v v ~ 
·~~· .... , ............... o.·~."'\: ..... ._ ... n,.:;or~>.··· .· .. ?· .. .. .... ,. ...•. ' ·• ... ········.·'.'1· '··... , · .... ···< 1 BN,"Q6'46•;t:-~· ........ : f:V:•·f'<''.S . V.· l·t:/ ·· :< ·. ··• · ...•... · ···· ·.·. • .:. ' ' .;· . ·.·.•.·.··, ··. 

3 BN 130-15-4 1,4-Naphthoquinone lv ..,/' v 
3 BN 134-32-7 1-Naphthylamine IV / v 
3 A 58-90-2 2,3,4,6-Tetracbloropbenol iv' v V 
3 A 9~·95-4 2,4,5-Trichlorophenol IV"' 0.2 v v v 1 !Vol+ ~ ,/ V v / V 
3 A 88-06-2 2,4,6-Trichlorophenol IV 0.2 \,/"' ~ t/ " •' V V v' I 

2 A 120-83-2 2,4-Dichloropbenol lv 0.2 V v \>""' 11./ ~ ..vtl 1\/ ,/ ..,/ 
2 A 105-67-9 2,4-Dimethylphenol It/ 0.2 v / V .AlA ,VA 7 V" I ;:.7' 
3 A Sl-28-5 2,4-Dinitrophenol IV 0.01 v I v .....,..,.. INk ~ / 11/ ,/ 

3 BN 121~·~,~~~~.., ,,.;p;z< ·.•. \/ .·•·vr .·. ·.•· .. v:. · tt ~~.. t.\.7 ,/ ,z~:.· , ~lv- .,;t, ·· ... 1. 

2 A 87-65-0 2,6-Dichloropbenol .../ V ~ 

3 BN 606·20-2 2,6-Dinitrotoluene 1./ 0.2 \/ 1../ v( A.I'A AJ 4 1 / ,/' ./ V ~ 
5 BN 53-96-3 2-Acetylaminotluorene IV V i v 
3 BN 91·58-7 2-Cb1oronaphthalene V 0.8 .../' ../' 

I A 95-57·8 2-Chlorophenol i/ 0.8 .;,/ / v 1\,/'4 ,;v4 t7 ,/ -t7 t7 / 
2 BN 91-57-6 2-Methylnapbthalene :,/ 0.4 v v t./ ~ 1Jl+- J / ./ 
I A 95-48-7 2-Methylphenol (o-cresol) ../ 0.7 v .,/ V A.l4- 1\./1 v IV ~ I/ ll 

3 BN 91-59-8 2-Naphthylamine v V V 
3 BN 88-74-4 2-Nitroaniline II/ O.ot V V' .L \.L"""~ A/ A / VI/ V V 
2 A 88-75-5 2-Nitrophenol iv 0.1 ,if ./ v ,,/ \.'/ -~~,A- A)!J :/ t./ V ' V V 

· • •• · • - · comQ.OUIIds. 

® +4tJ J.vp. 5.,.._':;,.-,·~. !Vv Q.L c-•'\.-<..1•""" · 
{ !:;t ¥;')c r.._ .....,!,_,. S.al 

Reviewed By: ;r:e;:; """'ej::r ~ Date: ¥( ,,/a:J 



Semivolatile Organics 

Site/Project: .Si..vl"\ 1.( 5 ,k ( q' ARJCOC #: b064o)/o6lo 7 fo lr .,(6.. 
Laboratory: S () L Laboratory Report #: f 'l .f-t t 0 r? 1 

r· . ···::· .·· :''::· . ' ·:~>J "''' 

tall~ i.'!i. ··,: 
'· ' ' 

;r, ·.• 1 " :o.au~. 
·fir/ 

:QCV 
ltNA CAS'#t NA~f;. 0 "~rt!' iliiter. pf .Rf '6,1) IS 

l> :.r:u:· i ~ ··.· 
,, ,)''. 

.. · 
>.OS <20%/ 20"!0 : .... ,,: ' 0.99 

I BN 109-06-8 2-Picoline II/ A A- / / v 
5 BN 119-93·7 3,3 • -Dimethylbenzidine ' 

/ ./ ./ 
5 BN 91-94-1 3 ,3'-Dichlorobenzidine 

'""" 
0.01 v /' 

1 A N22 3,4-metbylpbenol (m,p- IV 0.6 ~ V' cresol) 
6 BN 56-49-S 3-Metbylcbolantbrene v v v 
3 BN 99-09-2 3-Nitroaniline v 0.01 .../' v 
4 A S34-S2·1 4,6-Dinitro-2-metbylpbenol v O.ot v t/ 
4 BN 92-67-1 4-Aminobipbenyl IV' L/ t/ 
4 BN 101-55-3 4-Bromopbenyl-pbenylether / 0.1 v v 
2 A 59-50-7 4-Chloro-3-methylpbenol I\/ 0.2 v 1/ 
2 BN 106-47·8 4-Chloroanil ine v 0.01 v v 
3 BN 7005-72· 4-Chloropbenyl-phenyletber tv 0.4 v v II 3 

'1"' 

3 BN 100-01-6 4-Nitroanlline I vi 0.01 v v v/ 
3 A 100-02-7 4-Nitropbenol ./ 0.01 v v 
S BN 57-97-6 7,12-

II/ /" v Dimethyl benzol a )anthracene 
3 BN 83-32-9 Acenapbthene v 0.9 v v 
3 BN 208-96-8 Acenapbthylene v 0.9 ../ t/ 
I BN 98-86-2 Acetophenone v' v / 
1 BN 62-53-3 Aniline lv 1/ v 
4 BN 120-12-7 Anthracene lv 0.7 V' lv 
5 BN 92-87-5 Benzidine lv v :v ~~1 • .;1 
5 BN 56-55-3 Benzo(a)anthracene lv 0.8 v v v 
6 BN 50-32-8 Benzo( a )pyrene L/ 0.7 t/ v 
6 BN 205-99-2 Benzo(b)tluoranthene v 0.7 ./ /.....-
6 BN 191-24-2 Benzo(g,b,i)perylene \./' o.s / IV 
6 BN 207-08-9 Benzo(k)fluoranthene ../ 0.7 v t/ 
I A 100-51-6 Benzyl Alcohol / ./ J 
2 BN 111-91-1 bis(2..Chloroetboxy)mcthane v 0.3 ../ \/ 
I BN I I 1-44-4 '1-Cbloroethyl)ether ./ 0.7 1.!1 ./ v I . - ' -

~~ -..., 1"'1 o-\'r 

Page 2 of5 

Batch #s: 316 "'rt )< 

# of Samples: 7 Matrix: ~ 
,' _, ',: - -.'; 

~~P· 
~t.,..' J;q.-tp;, ~-Qd. l.cs. .JoQSf) J,CS 

·~·· 
MSD. MS. .D~p:. ~··.· 

Btan~· j'Ulfi RPQ·.·. 8t ':ft& . ;, 
: ' li~O ' ;.81 .... ~. · .... tn ·,, 

'·:,··:· ,. 
I I .· 

' ' :'' 

l/ N"'r 

v ~ ~A v v v v v 
/ ;VA 1\)tJ v v V" ~ ...,/ 

/ ~ [;vl) v ..,...,- ../ </' t../" 

v h I' v .. \/'" t/ (/"" v 

J I~ h.p,.\_ v ~ v v v 
...,/ ,~!..A ~4 v v ~,../'"" 

lv ./V'A A.! A v v t/ 

\v v' (l l' ./ v / ,v 
' 

1/ t/ IV' A l!'/'4 v \/"'" v v v 
v .J'\/14- AI~ ,\,.../" ~ / (../'""" v 

/ l~~ wt~ v v v v v 
v ,vA tvA v v ~ / V' 

/ A,.A)r NA v ~ v v \,/"" 

v A/'J.lr N/) u v v v v 
~ t• t• / v v ~ 

v ~ ~ V"""' 7 7 
/ tl It v v L7 
v r/-fr AJ-') v' 7 1/ .. v ~v 

J fl.) A- tJ)), v ./ ../ !/"' .,/ 

I I \ , .....VA-- w~ t/ 7 .7 (,/"" / -



Semivola . . -1 Organics 

Site/Project: ,f-"'M({ 5 <k. 1 ~-' 

Laboratory: S ~S L-

l$h~NAI CAS·~. NAME. 

I BN I 08-60·1 bis(2-chloroisopropyl)ether 

5 BN 117-81-7 bis(2-Ethylhexyl)pbthalate 

5 BN 85-68-7 Butylbenzylphtbalate 

4 BN 86-74-8 Carbazole 

5 BN 510-15-6 Chlorobenzilate 

5 BN 218..01-9 Chrysenc 

4 BN 2303-16- Diallate 
4 

6 BN 53-70-3 Dibcnzo(a,h)anthracene 

3 BN 132-64-9 Dibcnzofuran 

3 BN 84-66-2 Diethylphtbalatc 

3 BN 131-11-3 Dimethyl phthalate 

4 BN 84-7+2 Di·n-butylphthalate 

6 BN 117-84..0 Di·n-octylphthalate 

4 A 88-85-7 Dinoseb 
·~ ~. ..... 

1 BN 62-50..0 Ethyl Mcthancsulfonatc 

4 BN 206-44..0 F\uoranthene 

3 BN 86-73-7 Fluorene 

{ BN JlB.i?+l. )!~~~ 
2 BN 87-68-3 Hexachlorobutadiene 

3 BN 77-47-4 Hexachlorocyclopentadienc 

l BN. .~~f;.?l•l ; ~·.· 

2 BN 1888-71- Hexacbloropropene 
7 

6 BN 193-39-5 Indeno( I ,2,3-cd)pyrene 

4 BN 465-73-6 Isodrin 

2 BN 78-59-1 Isophorone 

3 BN 120-58-1 Isosafrole 

5 BN 143-50..() Kepone 

I BN 66-27-3 Methyl methanesulfonate 

ARICOC#: 601. '-(o'(/o6/o7/t3/l"~/('>~ 
Laboratory Report#: + Jft 741"'1 '1 

Batch #s: J 1' 'it 57 
#of Samples· Q- Matrix: Sci f 

··~~ .. · · ... ; ... 
·.·t··· .•. ··.·.l·.· ···· ... ··.·.· .!·······. · .. · .. ·• ·.".b .. "7 .... ···;:. c.cv .. ,··." ... ·.j· •. · .. j"'.· ... ··.··•••.•.•·••·.•.• .. ···' .. ~.·.f.·.··.· ·' : ' •ut,. .. · · · · ·R.F... •·· · .. ·. r .. ·%o· ' ''·· ~·.· .;c:..,·u'*"' ·.. . . 
•C · ~ ~,. · :)PJerc:e~ · . . ·· · · . ·Oup. , _, ~"::'• • · · 
L .. RF . · . ·· ·. · · · o RPO Sian~• Slan • 

<20ll0/ zoo" . 
099 n _ 

' 
>.05 

it! o.o1 .M__A ./ -~-~ 2 1.-v:- T../1/v~·wsl./l/l/ l.-v~ vi v 
I vi 0.01 v v I I 1..y;;v-T vf '-l -I'' I ./1 .../I &/' 
v 0.01 v lv v' ·r/J~INilt/ IV' It/ 
liL: 0.01 -v-Tv vi IVA- IN~I /I v 1 v7 v I IY 
v1 .../ IV 

IVJo.7 vi/ VI N"r ~I t/11,/" I / vlv 
v /I/' 
vo.4 \/1./ ~~ .!V:~ w~ LV" I .. '-!' 1~ ~L~ 
v' 0.8 "" lv hL_I~It..~9l_~ 1/ 1~ ,,; 0.01 vlv ~~- .,_ I·· l i./'LL JL 
1\/ 0.01 .~lv lv" h.#r yvt) I ,/ I v 1 v 
v 0.01 -..L_ L~ ·~LL JLJL~JL 
lv 0.01 vlv .!LL_J-'_ JL_J~J-~J v _-L_j__j 
v _/ ... ~ JJt' It 

VJ v 0.6 
~~~lv -;;' 

vi IV.¢r IA.JCI I V' I V'l..L VIV 

lv' 0.9 ./I /t.#'r I ,v41 v-I v' I~ 
til !):.t ''iLl l~- 1'1_ .I:. t.21.16" ~~ :.r 
I/ 0.01 . Jl N""r I A11 .. V"' I v- I C7 
lv' O.ot L INA kAA.-1 vi vi v" 
'IVi o;3 I '~l A/f!r IA/4l0"l-0' lv-(' 1 .......•. , v ··1··· .. ·~.· . . . ~· .• 

v 
1
v")o.s 1V1 ~· Jv~ I ~I ~17 VI !../' 

VI 
VIOA t/ I /li'A lltlA I . ..,/'I v I/ \.,/"'I i/ 
v' 
I~ 
bLJ v 

C{) ')...J. 'k<-¥- It CA ... \1 ~.~~, "rPI1 }o .s ..,.'Q - OM 0"-l'l', 

Pag, iS 

-



Semivolatlle Organics Page 4 of 5 

Site/Project: ;;.,v~ L'k 1 ~' ARJCOC #: b06'f65/ot.(o7/tJ !tt(c 5 Batch #s: 3/tfl S:'-
Laboratory: S-rs t Laboratory Report#: Of/70 ')7 7 #of Samples:---=;~---- Matrix: ; ( 

_.~---------------------------

1Sj11$NAI CA$11 
I 

NAME 

'.,.'lib 
C. ttl) -~• .. CCV ... _ .·. · _ _ .- . ·, · _ _ _ _ .· _ .,. -_ .. · _.- .... -.--~- . . ~;..;}.' 

tOJ.l Mi_n·l~ntetcept. ~F'" ~~I %D .O(j, LC!J·_LC$0• t.CS_: MS .MSD· __ ._Ms_ •_-----~-=~ 'E~~-l_P_ ·. -·~-.. _ .. ··· .. ·_ < RF · • · ,· Blan~s . -· - ·_. · ··. · --~ . RPD .•• RPD, B•anf(s -BlankS,, 
<20%/ . . ···' 

2 I BN 191-20-3 !Naphthalene IL 10.7 

2 faN.J~~~5;~ T~~~~ ·- li;(IM 
3 I BN 199-55-8 5-Nitro·o·toluidine 0J-) ~ 
I I BN 155-18-5 N-Nitrosodiethylamine v 
I I BN 162·75-9 N-Nitrosodimcthylamine L/' 
2 I BN 1924·16-3 N·Nitrosodi-n-butylamine I/ 
4 I BN 186-30-6 N-Nitrosodiphenylamine (1 >1..7 10.01 

1 I BN 1621-64-7 N·Nitroso-di-n-propylamine I v 10.5 

I I BN 110595-
95-6 N-Nitrosomcthylethylamine [J 

1 I BN 1100-75-4 IN-Nitrosopiperidine ttl 
I I BN 1930-55-2 IN-Nitrosopyrrolidine !/ 
1 I BN 195·53-4 o-Toluidine h/ 
S I BN 160-11-7 

bimcthylaminoazobenzene I J 
3 I BN 1608-93·5 IPentachlorobenzene 

I I BN 176-01-7 IPentachloroethane 

4 I BN 182-68-8 IPentachloronitrobenzene 

·4-1 A1~7~~~~~f 
4 I BN 162-44-2 Phenacetin 

4 

4 

BN 185-01-8 !Phenanthrene 

A 1108-95-2 !Phenol 

BN 123950-
58-5 Pronamide 

S I BN 1129-00-0 IPyrene 

I I BN 1110-86-1 !Pyridine 

2 I BN 194-59-7 ISafrole 

Comments: 

I~ 
~ 
~ 
ldiO.l 
lv' 
yi'I0.7 

1L 1o.8 

/ 
./10.6 

v 
v 

LVA 

J/ 

>.OS 0.99 

/I/' 
.v l_·v-
../lv 
vi·.J 

_..,/_[_V 
/I/ 
vlv 

_.L_.LL_ 
!/" IV' 
v lv 
~IJ 
-/lv 
vi./ 
./ lv" 
vi_U'_ 
/Ll 
~.v~T7· 

v lv 
71v 

.·.!'_ IL 
vi~ 
~-u 
./17 
vlv 

:i Zl,tfl~'rtit~-<t?f~;j ~~~ 'u-~"L L=~. ; 
v l.tVt:r w41 V'l I/' 17 /I./ 
~~~MTJ~-7!7 t./"1 v 

iflMttl-41 Jf/'Tt/ L./"'"". I v" 

I v" l~J'A- IAJ.ct I t./ I v I~ V"lv' 
v] ,.v~1.A_l_L_I V' I v L.lv 

\/'1 I'V'-Cr' Jvt41 V' I/ ./ / / 

II 
,It v 

IL 



Semivolc. Organics 

Batch #s: ?z/5)7J 316 7/fZ Site/Project: ~Mv. 5" J. ( Cf (, ARJCOC #: t. O'yo"')/o6(¢ 7/r 1:./;y f- f 
I I 

Laboratory: S '1"Sk Laboratory Report#: ~ 1 ft70,J.7f #of Samples: __ .L_ ___ _ 

Surro&ate Re~ov~ Outliers 

~:s.m:.,.. . · J.$f,1e!l~Mriift~M~rfl~9·•lttft1~ !S 1 sMc &lsr.tc:., I•Mcre , 
·;;;_d r-----L I I I I I IVA- I N.A 

\)'I.HJ 

SMC 1: Nitrobenzene-dS (BN) 
SMC 4: Pbenol-<16 (A) 
~ 

-,...___ 
=:-:±:-..... --SMC 2: 2·Fiuorobipbenyl (BN) SMC 3: p-Terphenyl-<114 (BN) 

SMC 5: 2·Fiuorophenol (A) SMC 6: 2,4,6-Tribrornophenol (A) 
SM6 a· I 1:1 DicilleFilllenene d4 (BN) 

Internal Standard Outliers 

Comments: 

Sam1* .-:jiJ••·~~;r~=~;]i;,~;;y~::: l$-~;l ···.~~····llsA-l~Tt··.··~~·~lf~T~ =~ lts e~T 

b 
IS I: 1.4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-<110 (BN) 

IS 2: Naphthalene-dB (BN) 
IS 5: Chrysene-<112 (BN) 

IS 3: Acenaphthene-<110 (BN) 
IS 6: Perylene-dl2 (BN) 

--r-------

Pag '5 

Matrix: .So ; ( 
~~~-----------------------



Organics (supplemental) 

Site!Prqject: :SW.MIJ ~.\c..( <?6 ARICOC#: bbf.'tot/o4/o?/o/t~(f'i • #of Samples: i Matrix: , 1 
~~---------------------------

Laboratory: S '1'$ C.. Laboratory Report#: f ) ft 7 017 1 Laboratory Sample IDs: ¥=~ fli 0 ;l-n -ol,-o6, -o 't-( 2, -( r; -1'7, -.u; ~)-r;-1 I 
Methods: ~ P A-frO_l~ l"'l~J., ( "'fll ~\ Batch #s: ) 1 "'ICIQ o 

Callb. Calib. CCV Field T Min. RF RSD/ %0 Method LCS MS Equip. Trip IS CAS# Name c Intercept R2 
Blks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks L RF 

<20%/ RPD 
>.OS 

0.99 
20% 

-r_D_!I ./ / L_ .lA ,A / / / .A ,J. /A 
I I M" IV fV I t"'V"l v v ~ v . ...,.., v v v lfV /V'"I'" { 

t'' ,} " _/_ L'\ 
L_ 

--------~ 
l~ . .r ... «""le _ _:<>~s~ ~\ .f.o.W. rz_ ~~u 1 o-~~t.l ~ l ~~ ..L£.ri 
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Contract Verification Review (CVR) 

Project Leader LANGKOPF --------------------
ARICOC No. 60640S, 606406, 606407, 606413, 

606414 & 606415 

Project Name SWMU SITE 196 

Analytical Lab SEVERN TRENT 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

-·- --~ ----- --- -~ -- - ---- --- -- -- ·-- - ---

Line Com1>lete? 
No. Item Yes No 

1.1 All items on COC coDlDlete • data enU'Y clerk initialed and dated X 

1.2 Container type(s) correct for analyses reQUested X 

1.3 Sample volume for # and types of analyses requested X 

1.4 Preservative correct for analYSes reauested X 

1.5 C~dy records continuous and complete X 

! 1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 

correct 

1.7 Date samples received X 

1.8 Condition U1'9!1~receipt information provided __ . X 

-·- - --- - - --- --- ---
Line Com,lete? 
No. Item Yes No 

2.1 Data reviewed signature X 

2.2 Method reference number(s) complete and COITeCt X 

2.3 QC analyais and ce limits provided (MB, LCS, Replicate) X 

2.4 Matrix spike/matrix spike duplicate data provided (if requested) X 

2.5 Detection limits provided; PQL and MDL (or IDL), MDA and L. X 

2.6 QC batch numbem provided X 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in GVJJO u.,..:..te wUts and using correct significant figures X 

2:9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if N/A 
applicable) ... .¥.':' • ...,..:: 

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 

2.13 Contractual_~ifiers provided X 

2.14 All requested result and TIC (if requested) data provided X 

Case No. 1219_02.02.05 

SDG No. F3F170279A-F 

Resolved? ' 

If no, explain Yes No 

. -·~--~·~-- ------------------ -

Resolved? 
If no explain Yes No 

I 
I 
I 

I 

I 
l 
I 
I 



Contract Verification Review (Continued) 

-·- --- ..... ----- -.---------
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contrnct specified or project-specific X 
requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
' a) Laboratory control samples accuracy,.,.,..,,.....; and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X SURROOAJES FOR VOC & TPH MSD FAILED RECOVERY 
technique LIMITS 

c) Matrix spike recovery data reported and met X DmROMOCHLOROMETHANE & TRANS-1,3-
DICHLOROPROPANE FAILED RECOVERY LIMITS FOR VOC ' 

MSD 

3 .4 Precision NIA 
a) Replicate sample precision,,..,..,......; and met for all inorganic and radiochemistry saDlJ)ies 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.S Blank data X SEVERAL ANAL Y1ES DEJECTED IN VOC METHOD BLANKS 
a) Method or reagent blank data reported and met for all samples BIS(2-ETHYLHEXYL)PHTHALAJE DETECTED IN SVOC 

BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE & l,2·DICHLOROPROPANE DETECTED IN VOC 
TRIP BLANK 
ACETONE DEJECTED IN VOC EQUIPMENT BLANK 
BlS(2-ETHYLHEXYL)PHTHALAJE DETECTED IN SVOC 
EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: "f'· estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"· analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "lf'-analysis done beyond the holding 
time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta NIA 

3.8 Narrative iacluded, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticidesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-bour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

I e) Instrument run logs provided X 

' 14.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided NIA 

b) Continuing calibration provided NIA 

c) ICP interference check sample data provided NIA 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided NIA 

4.4 Radiochemistry 

a) Instrument run logs provided N/A I 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? Yes e 
Based on the review, this data package is complete. \9 No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:_-------

Reviewed by: W . e cp,_j. '-.tV>-C A 9:=-J Date: 7-17-2003 Closed by: Date: ____ _ 
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SWMU 196: RISK ASSESSMENT REPORT 

I. Site Description and History 

SWMU 196, the Building 6597 Cistern, is located in TA-V at SNL/NM within the boundaries of 
Kirtland Air Force Base (Figures 1.1-1 and 1.1-2). SWMU 196 encompasses approximately 
1,600 square feet (0.037 acres), consisting of the Cistern and a 6-foot-high chain link fence, 
and is surrounded by a gravel lot. 

The area is located on the broad pediment that gently slopes west toward the Rio Grande. The 
topography at TA-Vis nearly flat with elevations ranging from approximately 5,450 feet above 
mean sea level (amsl) on the eastern side to 5,425 feet amsl on the western side. The annual 
precipitation for the area, measured at Albuquerque International Sunport, is 8.1 inches (NOAA 
1990). During most rainfall events, rainfall quickly infiltrates the soil at TA-V; however, virtually 
all of the moisture subsequently undergoes evapotranspiration. 

Based upon data from the 13 groundwater monitoring wells at T A-V, the regional groundwater 
aquifer is approximately 500 feet below ground surface (bgs) (SNL/NM April 2004). The closest 
groundwater monitoring well, also the closest downgradient well, is TAV-MW1, located 
approximately 600 feet to the northwest of SWMU 196. 

TA-Vis a secured research and testing area that has been operating since the 1960s. The 
facilities include large electron beam accelerators, research reactors, an intense gamma 
irradiation facility, and a hot-cell facility. 

The Cistern at SWMU 196 is a 25-foot-diameter, vertically oriented, concrete cylinder that 
extends approximately 22 feet bgs with an unlined earthen bottom. The perimeter wall of the 
Cistern extends about 3 feet above the ground surface. The Cistern is located in the central 
portion of TA-V, approximately 37 feet west of Building 6597, which previously housed the 
PROTO 1 facility, which was used to test radiation effects on weapon components. 

From 1978 to 1989, the Cistern received insulating oil and wash water from PROTO 1. The 
Cistern also served as an emergency catch basin for the series of underground storage tanks 
(SWMU 37) previously connected to PROTO 1. The PROTO 1 facility used Univolt™, a 
petroleum-based, electrical insulating oil manufactured by the Exxon Corporation that contained 
no polychlorinated biphenyl (PCB), metal, or radionuclide additives. Personnel interviews state 
that occasional, small quantities of insulating oil containing wash water (and possibly Freon™) 
were discharged into the Cistern. No records were maintained of discharges to the Cistern. No 
discharges have occurred at the Cistern since 1989 when the PROTO 1 facility was closed. 
The Cistern was not connected to any surface water collection systems. 

The SWMU 196 constituents of concern (COGs) consist of volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), metals, and radionuclides. Because the insulating 
oil was composed of petroleum hydrocarbons, VOCs and SVOCs were considered to be 
indicative of the insulating oil. The insulating oil was not manufactured with metallic, 
radionuclide, or polychlorinated biphenyl (PCB) additives. Analyses for radionuclides and PCBs 
were used as a measure of conservatism. The presence of elevated metals in Cistern soil may 
be attributable to corrosion of the PROTO 1 piping system. The lateral extent of insulating oil in 
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soil was evaluated using total petroleum hydrocarbon (TPH) analyses that are useful for field 
screening but not for risk assessment purposes. 

1.1 Summary of the 1994-1996 Confirmatory Sampling 

Soil samples were collected in 1994 through 1996 as part of the 1996 RCRA Facility 
Investigation (RFI} (SNL/NM June 1996). The investigation included laboratory analysis of soil 
samples collected from the bottom of the Cistern using various sampling methods. An initial 
grab sample was collected in June 1994 and was submitted to an off-site laboratory for 
analyses for VOCs, PCBs, TPH, and Target Analyte List metals. In Apri11995, two composite 
soil samples were collected from the bottom of the Cistern and were submitted to the Sandia 
National Laboratories/New Mexico (SNUNM) Radiation Protection Sample Diagnostics (RPSD) 
Laboratory for analyses of radionuclides by gamma spectroscopy. Sample splits were sent to 
an off-site laboratory, Lockheed Analytical Laboratory (LAL), for analyses of H-3 and isotopic 
uranium. 

In May 1995, soil samples were collected at three hand-auger locations (A 1 through A3) at 
various depths in the bottom of the Cistern. Soil samples were collected from the surface and 
at half-foot increments to a total depth of 3 feet below the Cistern bottom. These samples were 
identified as field-screening samples and were submitted to SNL/NM Environmental Restoration 
Chemical Laboratory (ERCL) for analyses for selected metal analyses by x-ray fluorescence 
(XRF). 

In March 1996, soil samples were collected at three hand-auger locations (D1 through D3) in 
the subsurface below the Cistern. A trench was excavated in the bottom of the Cistern to a 
depth of approximately 8 feet below the Cistern bottom. Auger holes D2 and D3 were driven to 
total depths 13 and 5 feet, respectively, below the bottom of the Cistern. These soil samples 
were submitted to an off-site laboratory (American Environmental Network [AEN]) for analyses 
of VOCs and TPH. The samples used for soil characterization in the 1996 RFI consisted of the 
initial grab sample (Site 196-Cistern) as well as the sample series A1 through A3 and D1 
through D3. 

Results for the soil characterization samples used in the 1996 RFI indicated no detectable 
values of VOCs or PCBs in any of the soil samples, elevated levels of TPH, metals, and 
detectable radionuclide activities either below or slightly above background values. 

1.2 Summary of 1999 Sampling Activities 

Following the submittal of the 1996 RFI, the Notice of Deficiency issued by the New Mexico 
Environment Department (NMED) stated that additional soil characterization was needed to 
define the vertical extent of contamination at SWMU 196 (Garcia July 1997). Due to the need 
for soil samples at increased depths, a hollow-stem auger rig was employed to place one 
vertical borehole as close as possible to the Cistern wall and one angled borehole to encounter 
soil beneath the Cistern. It was not possible to advance the boreholes from within the Cistern. 
Three boreholes (BH1, BH2, and BH3) were advanced near the Cistern. It was not feasible to 
drill the boreholes from within the interior of the Cistern. 
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The first attempt at drilling an angled borehole (BH1) was unsuccessful at obtaining soil 
samples beneath the Cistern. BH1 was drilled approximately 23 feet southwest of the Cistern 
wall, was set at approximately 37 degrees from vertical, and was advanced to the northeast. 
No samples were recovered in this borehole due to auger deflection preventing the 
advancement of the sampling equipment into the augers. Borehole BH1 was abandoned at 
56 linear feet and plugged. 

A vertical borehole (BH2) was located approximately 5 feet west of the Cistern wall. Soil 
samples were collected with a split-spoon sampler beginning at 25 feet bgs (placing the first 
sample at approximately the same depth as the bottom of the Cistern) and continuing at 
approximately 5- to 1 0-foot intervals to a total depth of 100 feet bgs. Twelve soil samples plus 
one soil duplicate were collected from borehole BH2. 

A second angled borehole (BH3), was located approximately 10 feet west of the Cistern, was 
set at approximately 19 degrees from vertical, and was advanced to the east. A total of seven 
soil samples and one soil duplicate from 14 to 75 linear feet along the borehole were collected. 
Auger refusal at 90 linear feet along the borehole prevented further advancement. 

All soil samples from the 1999 drilling activities were sent to an off-site laboratory (General 
Engineering Laboratories, Inc.) for analyses for VOCs, SVOCs, TPH, and RCRA metals plus 
beryllium. PCBs were eliminated from the analyses list because no PCBs were detected in the 
earlier investigation; this was verbally approved by the NMED. 

The VOC analyses revealed detectable levels of carbon disulfide, ethylbenzene, methylene 
chloride, toluene, and xylene from boreholes BH2 and BH3. The sample from BH3 at 75 feet 
bgs (i.e., the sample from the bottom of the borehole) had rejected (R qualified) data for carbon 
disulfide, ethylbenzene, toluene, and xylene due to matrix interference. Data for the entire VOC 
suite for samples 196-BH3-99-19-SS, 196-BH3-99-40-SS, 196-BH3-99-40-SD, and 
196-BH3-99-65-SS were also R qualified and rejected due to matrix interference. All other 
samples from boreholes BH2 and BH3 did not have detectable concentrations of VOCs. 

No SVOCs were detected in any of the soil samples from boreholes BH2 and BH3, although 
numerous samples from both boreholes had R-qualified data for many of the SVOC 
constituents. 

TPH results revealed detectable levels in both boreholes, ranging from 10.9 J to 5,220 mg/kg in 
borehole BH2 and 1 ,970 to 25,500 mg/kg in BH3. 

Metals analyses revealed detectable levels of arsenic, barium, beryllium, chromium, lead, 
mercury, selenium, and silver. Two samples (196-BH3-99-14-SS and 196-BH3-99-40-SD) had 
barium results that exceeded the background value of 214 mg/kg (Dinwiddie September 1997) 
at 278 and 286 mg/kg, respectively. All other samples were below the corresponding 
background values for metals. 

The 1999 drilling investigation was deemed incomplete by SNL/NM Environmental Restoration 
personnel due to difficulties with matrix interference causing rejected data, as well as not 
achieving a depth that defined the vertical extent of contamination. Further discussion with the 
NMED resulted in the development of a second Field Implementation Plan (FIP) to complete 
subsurface investigations at SWMU 196 (SNL/NM May 2003). 
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1.3 Summary of the 2003 Sampling Activities 

In June 2003, a dual-wall percussion hammer drill rig was employed to drill one vertical 
borehole as close as possible to the outside of the Cistern wall. Located approximately 20 feet 
west of the Cistern, and in accordance with agreements reached with the NMED (Langkopf 
March 2003), the borehole was to be advanced until two consecutive, field-screened sample 
results showed less than 100 parts per million of TPH. Figure 2.1-1 provides the location of the 
borehole (BH4). Drilling activities were conducted from June 11 through June 13, 2003, and 
concluding with plugging and abandoning the borehole on June 14, 2003. Final depth of the 
borehole was 300 feet bgs. 

Confirmatory soil samples were collected as detailed in the FIP (SNL/NM May 2003). Collection 
of soil samples from the borehole began at 100 feet bgs and continued at 10-foot intervals to 
150 feet bgs, as agreed upon. At 150 feet bgs, soil samples were collected every 10 feet and 
were to be field-screened for TPH by an immunoassay method. However, difficulties with the 
field-screening equipment prevented determination of TPH levels in the field. Instead, soil 
samples were collected and sent to a local off-site laboratory (Pinnacle Laboratories) that 
provided fast turnaround on sample results so that the drilling activities would not be delayed. 
These samples were analyzed by U.S. Environmental Protection Agency (EPA) Method 418.1 
for TPH (EPA November 1986). Analytical results for the field-screening samples from 
Pinnacle are not used for site characterization in this request for supplemental information (RSI) 
response. Soil samples were collected with a split-spoon sampler at the defined intervals. A 
split of all samples was also sent to Severn-Trent Laboratories (STL) following standard 
procedures. These samples are recorded on ARJCOC Forms 606401 through 606407 and 
606413 through 606415 (Attachment C of the RSI response). Samples were submitted for 
analyses for VOCs (EPA Method 8260), SVOCs (EPA Method 8270), and TPH (EPA 
Method 8015 modified) and were used for site characterization purposes. Metals were 
eliminated from further consideration as the earlier investigations determined that metal 
contamination was limited to the upper 6 inches of the bottom of the Cistern. 

The criteria used to determine borehole depth was based upon results of TPH analysis for the 
field-screening soil samples sent to Pinnacle Laboratories. The condition of two consecutive 
samples from the borehole with results of less than 100 mg/kg TPH by EPA Method 418.1 was 
used. This method is suitable for field-screening purposes only. The criteria for determining 
the vertical extent of contamination was based upon TPH analysis for the confirmatory soil 
samples sent to STL. The condition of two consecutive soil samples from the borehole with no 
detection of TPH by EPA Method 8015 modified was used. The TPH field-screening results 
indicated the presence of TPH at greater than 1 00 mg/kg in the soil sample collected from 
260 feet bgs. The results for the samples from 280 and 300 feet bgs were less than the field
screening criteria of 100 mg/kg. Thus, the total depth of the borehole was 300 feet bgs. The 
analysis of the confirmatory soil samples for TPH by EPA Method 8015 is discussed in Section 
2.3. 

Sixteen discrete soil samples and three soil sample duplicates were collected for laboratory 
analysis. Table 2.2-1 summarizes features for each sample, including sample identification, 
sample location rationale, and analytical suites. 

Three equipment blanks were prepared at the site during the sampling event and were 
submitted for analysis. Three trip blanks accompanied the soil samples from the field and were 
submitted for VOC analysis. 
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The results of the analyses revealed detections of 10 VOCs (most values qualified with J), 
SVOC detections of chrysene at 86 J micrograms (!-!g)/kg, diethylphthalate at 390 11g/kg, 
fluoranthene at 330 11g/kg, phenanthrene at 140 J )lg/kg, pyrene at 220 J )lg/kg, and multiple 
detections of bis(2-ethylhexyl) phthalate (most values qualified with J). No detections of TPH 
were reported in any of the confirmatory soil samples. 

II. Data Quality Objectives 

The data quality objectives (DQOs) were presented in the SWMU 196 FIP (SNL/NM May 2003). 
The DQOs outline the quality assurance (QA)/quality control (QC) requirements necessary for 
producing defensible analytical data suitable for risk assessment purposes. The specific 
objectives for additional work at SWMU 196 included the following: 

• The advancement of a borehole with a dual-wall percussion hammer drill rig to 
define the vertical extent of contamination 

• The collection and analyses of soil samples to obtain additional supporting data 
for a no further action (NFA) decision 

• The collection of QAJQC samples (duplicate soil samples as well as trip blank [TB] 
and equipment blank [EB] samples). 

The sample summary and rationale for sample locations for the 1994-1996 sampling activities 
are provided in Table 1. Tables 2 and 3 provide the sample summaries for confirmatory 
sampling conducted in 1999 and 2003, respectively. 

The samples collected in 1994 through 1996 were analyzed by Enseco Laboratory, AEN 
Laboratories, LAL, and the SNL/NM RPSD Laboratory. The samples collected from the 
borehole in 1999 were analyzed by GEL. The samples collected in 2003 were analyzed by 
Severn Trent Laboratories. Table 4 summarizes the number of samples, the analytical 
methods, and data quality level achieved. 

Fourteen QA/QC samples were collected during both sampling events. The QA/QC samples 
consisted of five soil sample duplicates, four TBs, one field blank, and four aqueous EBs 
(Table 5). No significant QA/QC problems were identified in any of the QA/QC samples. 

The 1994 and 1995 soil sample results were verified/validated by SNL/NM according to 
"Procedure for Validation of Chemical Measurement Data," Environmental Programs 
Department 7720, Procedure QA-11-01, Rev. 0 (SNL/NM October 1991) and "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNL/NM July 1994). The AEN data set from 1996 as well as all the 1999 and 2003 
data were validated according to "Data Validation Procedure for Chemical and Radiochemical 
Data," SNL/NM Environmental Restoration (ER) Project Administrative Operating Procedure 
(AOP) 00-03 (SNL/NM December 1999). Reviews confirmed that the data from the analytical 
laboratories are defensible and therefore acceptable for use in the NFA proposal, fulfilling the 
DQO requirements. R-qualified data has been discussed but not used. 
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Table 1 
Summary of 1994-1996 Sampling Performed at SWMU 196 to Meet Data Quality Objectives 

Analytical Suites 
Record Sample Location (EPA Methodb) 

Number8 Date Sample Location Rationale Sample Matrix Laboratory [with number of samples] 
00350 06-17-94 Site 196-Cistern (G) Characterize soil at Soil w/oil odor Enseco/RMAL VOCs (EPA Method 8240) [1] 

bottom of Cistern Sludge/soil TPH (EPA Method 418.1) [1] 
PCBs (EPA Method 8080) [11 

TAL Metals (EPA Method 6010) [1] 
02948 04-25-95 0196-B1-C Waste characterizationc Sludge compositec LAL H-3, Isotopic Uranium [2] 

0196-B2-C 
02591 0196-B1-C 

0196-B2-C 

04513 03-26-96 T A3/5-196-D 1-008 
T A3/5-196-D 1-009 

04427 03-27-96 TA3/5-196-D1-13 
TA3/5-196-D2-000 
TA3/5-196-D2-001 
TA3/5-196-D2-005 
T A3/5-196-D2-007 
TA3/5-196-D2-011 
TA3/5-196-D2-011 DUP 
T A3/5-196-D2-0 12 
T A3/5-196-D3-002 
T A3/5-196-D3-003 
T A3/5-196-D3-004 

8Analysis request/chain-of-custody record. 
bEPA November 1986. 

Characterize soil from 
depths of 0 to 13 ft below 

the bottom of Cistern 

RPSD Radionuclides by gamma spectroscopy [2] 

Soil AEN VOCs (EPA Method 8240) [11] 
TPH (EPA Method 418.1) [11] 

·-- -------

cThese samples were identified as waste characterization and sludge composite when it was believed that the soil in the bottom of the Cistern consisted of a thin 
layer of sludge and soil on a concrete bottom, and that this material would be removed and handled as waste. This was not the case and the soil collected for 
these samples was actually native soil, as the Cistern does not have a concrete bottom. 
AEN =American Environmental Network. RMAL 
DUP = Duplicate sample. RPSD 
EPA = U.S. Environmental Protection Agency. SWMU 
ft =Foot (feet). TA 
G =Grab sample. TAL 
LAL = Lockheed Analytical Laboratory. TPH 
PCB = Polychlorinated biphenyl. VOC 

= Rocky Mountain Analytical Laboratory. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Solid Waste Management Unit. 
= Technical Area. 
= Target Analyte List. 
= Total petroleum hydrocarbons. 
=Volatile organic compound. 
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Table 2 
Summary of 1999 Sampling Performed at SWMU 196 to Meet Data Quality Objectives 

I R~c:,~~ 
Sample Attributes I Analytical Suites 

--

I 

I 
RCRA Metals, 

i I 
I I VOCs SVOCs TPH Beryllium 

(EPA Method (EPA Method (EPA Method (EPA Method 
I Numbera ER Sample ID Sample Location Rationale Date Sampled 8260b) 8270b) 418.1 b) 601 0/7000b)_______; 
1 602756 196-BH2-99-25-SS Subsurface sample from 25 ft bgs 08-31-99 1 I - - -I 

196-BH2-99-30-SS Subsurface sample from 30 ft bgs 1 I - - -
196-BH2-99-35-SS Subsurface sample from 35 ft bgs 

~:----+--1 . - - I 

196-BH2-99-35-SD Subsurface sample duplicate from 1 I - -

---~-=-I 

I 35ft bgs I I 
196-BH2-99-40-SS Subsurface sam12le from 40 ft bgs 09-01-99 

-----
: 

---
1 --________ -:- -

1196-BH2-99-45-SS Subsurface sample from ~Jt_Qg_~-~ I 1 ! i -I -
--------+--~~~- -1-

t 196-BH2-99-50-SS Subsurface sample from 50ft bgs I 1 - - - i 
i196-BH2-99-40-SS Subsurface sample from 40ft bgs 1 1 

--~-
1 - - ---

r196-BH2-99-60-SS i Subsurface sample from 60ft bgs 1 
-·- - - -

1196-BH2-99-70-SS 
-----

I Subsurface sample from 70ft bgs 1 - - -
--------~ 

196-BH2-99-80-SS Subsurface sample from 80 ft bgs 
1--- 1 - - -

196-BH2-99-90-SS Subsurface sample from 90 ft bgs 1 
---·-- ----~---- --~ 

- - -
196-BH2-99-1 00-SS Subsurface sample from 1 

I 
- - -

100ft bgs i 

602812 196-BH2-99-25-SS Subsurface sample from 25 ft bgs 08-31-99 - I 1 1 1 
196-BH2-99-30-SS Subsurface sample from 30 ft bgs - -+- 1 1 1 
196-BH2-99-35-SS Subsurface sample from 35 ft bgs I - 1 1 1 
196-BH2-99-35-SD Subsurface sample duplicate from I - I 1 1 

! 
1 

35ft bgs I 

i 196-BH2-99-40-SS Subsurface sample from 40 ft bgs 1 09-01-99 - 1 1 1 
I 

196-BH2-99-45-SS Subsurface sample from 45 ft bgs I I - 1 1 1 
196-BH2-99-50-SS Subsurface sample from 50ft bgs - 1 1 1 ~ -- --1 

196-BH2-99-40-SS Subsurface sample from 40ft bqs - 1 1 1 
! 196-BH2-99-60-SS Subsurface sample from 60ft bgs - 1 1 1 
I 196-BH2-99-70-SS 1 Subsurface sam (:lie from 70 ft bgs - 1 1 1 I 

196-BH2-99-80-SS I Subsurface sample from 80 ft bgs 09-01-99 - 1 1 1 
196-BH2-99-90-SS Subsurface sample from 90 ft bgs L_- I 1 1 1 

·---
196-BH2-99-1 00-SS Subsurface sample from I I 1 1 1 -

100ft bgs i 
i 

i I 

Refer to footnotes at end of table. 
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Table 2 (Concluded) 
Summary of 1999 Sampling Performed at SWMU 196 to Meet Data Quality Objectives 

F .. l ~ 
Sample Attributes 

I 

I 

I Record 
f~li_!Tlb~ti ER Sample ID Sample Location Rationale 
I 602811 1196-BH3-99-14-SS Subsurface sample from 14ft bgs 

196-BH3-99-19-SS Subsurface sample from 19 ft bgs 
196-BH3-99-24-SS Subsurface samJ>Ie from 24 ft bgs 

i 196-BH3-99-28-SS Subsurface sample from 28 ft bgs 

I 196-BH3-99-40-SS Subsurface sample from 40ft bgs 
196-BH3-99-40-SD Subsurface sample duplicate from 

140ft bgs I 
196-BH3-99-65-SS Subsurface sample from 65 ft bqs 
196-BH3-99-75-SS Subsurface sample from 75 ft bgs 

602813 196-BH3-99-14-SS Subsurface sample from 14ft bgs 
i 196-BH3-99-19-SS Subsurface sample from 19 ft bgs 
196-BH3-99-24-SS Subsurface sample from 24 ft bgs 
196-BH3-99-28-SS Subsurface sample from 28 ft bqs 
196-BH3-99-40-SS Subsurface sample from 40ft bgs 
196-BH3-99-40-SD Subsurface sample duplicate from 

40ft bgs 
196-BH3-99-65-SS Subsurface sample from 65ft bgs , 
196-BH3-99-75-SS I Subsurface sample from 75 ft bqs 

Quality Assurance/Quality Control Samples (aqueous matrix) 
602811 I196-BH3-99-TB I September 2, 1999 
602812 196-BH2-99-TB 

: 196-BH2-99-EB I 

aAnalysis requesUchain-of-custody record. 
bEPA November 1986. 
bgs = Below ground surface. 
BH = Borehole. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

September 1, 1999 

RCRA = Resource Conservation and Recovery Act. 

Date Sampled 
09-02-99 

09-02-99 

Analytical Suites 

! I TPH I VOCs SVOCs 
(EPA Method (EPA Method (EPA Method ' 

8260b) 8270b) 418.1b) 

~"·---

i 

I 

SD 
ss 
svoc 
SWMU 
TB 
TPH 
voc 

- 1 
- 1 
- 1 
- 1 
- 1 
-

I 
1 

I 

- 1 
- 1 
1 -
1 -
1 -
1 -
1 -
1 -

1 -
--

1 -

1 I -
1 I -
- I 1 

= Sample duplicate. 
= Soil sample. 

i 
I 

! 

I 

I 

= Semivolatile organic compound. 
= Solid Waste Management Unit. 
=Trip blank. 

1 
1 
1 
1 
1 
1 

1 
1 
-
-
-
-
-
-

-
-

-
-
1 

=Total petroleum hydrocarbons. 
=Volatile organic compound. 
=Analysis not performed on sample. 

I 

I 

I 

I 

RCRA Metals, 
Beryllium 

(EPA Method 
601 0/7000b) 

1 
1 
1 
1 
1 
1 

1 
1 
-
-
-
-
-
-
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Table 3 
Summary of 2003 Sampling Performed at SWMU 196 to Meet Data Quality Objectives 

Sample Attributes Analytical Suites 
VOCs SVOCs 

Record Date (EPA Method (EPA Method 
Numbera ER Sample 10 Sample Location Rationale Sampled 826Qb) 827Qb) 
606401 T A3/5-196-CO 1-1 00-SS Subsurface sample from 100 ft bqs 06-11-03 1 1 

T A3/5-196-C02-11 0-SS Subsurface sample from 110 ft bgs 1 1 
TA3/5-196-C02-110-SD Subsurface sample duplicate from 110ft bgs 1 1 

606402 T A3/5-196-C03-120-SS Subsurface sample from 120ft bqs 06-11-03 1 1 
T A3/5-196-C04-130-SS Subsurface sample from 130ft bgs 1 1 

606403 T A3/5-196-C05-140-SS Subsurface sample from 140ft bgs 06-11-03 1 1 
T A3/5-196-C06-150-SS Subsurface sample from 150ft bqs 1 1 

606404 T A3/5-196-C07 -160-SS Subsurface sample from 160 ft bgs 06-11-03 1 1 
TA3/5-196-C07 -160-SD Subsurface sample duplicate from 160 ft bgs 1 1 

606405 T A3/5-196-C09-180-SS Subsurface sample from 180 ft bgs 06-12-03 1 1 
T A3/5-196-C 1 0-190-SS Subsurface sample from 190 ft bqs 1 1 

606406 TA3/5-196-C 11-200-SS Subsurface sample from 200 ft bgs 06-12-03 1 1 
TA3/5-196-C 11-200-SD Subsurface sample duplicate from 200 ft bgs 1 1 
T A3/5-196-C 12-21 0-SS Subsurface sample from 210ft bqs 1 1 

606407 T A3/5-196-C 13-220-SS Subsurface sample from 220ft bgs 06-12-03 1 NR 
T A3/5-196-C 14-230-SS Subsurface sample from 230ft bgs 1 1 

606413 T A3/5-196-C 17 -260-SS Subsurface sample from 260 ft bgs 06-13-03 1 1 
606414 T A3/5-196-C 19-280-SS Subsurface sample from 280 ft bqs 06-13-03 1 1 
606415 T A3/5-196-C21-300-SS Subsurface sample from 300 ft bgs 06-13-03 1 1 

Quality Assurance/Quality Control Samples (aqueous matrix) 
606404 TA3/5-190-0X-TBc NA 06-11-03 1 NA 

TA3/5-190-0X-EBc NA 1 1 
606407 TA3/5-190-0X-TBc NA 06-12-03 1 NA 

TA3/5-190-0X-EBc NA 1 1 
606415 TA3/5-190-0X-TBC NA 06-13-03 1 NA 

TA3/5-190-0X-EBc NA 1 1 

TPH 
(EPA Method 8015 

Modifiedb) 
1 
1 
1 

NR 
NR 
1 

NR 
1 
1 
1 
1 
1 
1 
1 

NR 
1 
1 
1 
1 

NA 
NA 
NA 
NA 
NA 
NA 

~ aAR/COC record. 
~ bEPA November 1986. 
~ 

~ 
~ 
o:> 

~ 
:l> s: 

cNomenclature used on AR/COCs for TB and EB samples was erroneous. 190 and OX do not represent correct identifications. 
AR/COC =Analysis request/chain-of-custody. ID =Identification. SWMU =Solid Waste Management Unit. 
bgs =Below ground surface. NA =Not applicable. TA =Technical area. 
EB = Equipment blank. NR = No recovery; sample volume not TB = Trip blank. 
EPA = U.S. Environmental Protection sufficient for analyses. TPH = Total petroleum hydrocarbons. 

Agency. SD = Soil sample duplicate. VOC = Volatile organic compound. 
ER = Environmental Restoration. SS =Subsurface soil sample. 
ft = Foot (feet). SVOC = Semivolatile organic compound. 
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Table 4 
Summary of Data Quality Requirements for SWMU 196 

Number of Soil Samples Collected from Each Laboratory 
(does not include duplicates) 

Analytical Enseco/ Severn SNL/NM 
Data Set Requirement Data Quality Level RMAL AEN GEL Trent LAL RPSD 

1994-1996 VOCs Defensible 
1 13 Surface and EPA Method 8240 

- - - -

Subsurface Soil TPH Defensible 
1 13 Samples EPA Method 418.1 - - - -

TAL Metals Defensible 
EPA Methods 6010/7060/ 1 - - - - -
7196/7421/7471/7740/7841 
PCBs Defensible 

1 
EPA Method 8082 - - - - -

Isotopic Uranium, H-3 Defensible 
2 EPA Method 901.1 - - - - -

Gamma Spectroscopy Defensible 
2 EPA Method 901.1 - - - - -

1999 Subsurface VOCs Defensible for complete 
Soil Samples EPA Method 8260 suite for 14 samples, rejected 

18 - -for 3, and partially rejected - - -
suite for 1 sample 

SVOCs Defensible for complete 
EPA Method 8270 suite for 9 samples, rejected 

18 -
for 2, and partially rejected 

- - - -
suites for 7 samples 

TPH Defensible 
18 -

EPA Method 418.1 
- - - -

RCRA Metals Defensible 
EPA Methods 3005/3050/ - - 18 - - -
7470/7471 
Beryllium Defensible 

18 -
EPA Method 3005 

- - - -
2003 Subsurface VOCs Defensible 

16 -Soil Samples EPA Method 8260 
- - - -

SVOCs Defensible 
15 -

EPA Method 8270 
- - - -

TPH Defensible 
12 

EPA Method 418.1 
- - - - -

Refer to footnotes at end of table. 
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AEN 
EPA 
GEL 
LAL 
PCB 
RCRA 
RMAL 
RPSD 
SNLINM 
svoc 
SWMU 
TAL 
TPH 
voc 

Table 4 (Concluded) 
Summary of Data Quality Requirements for SWMU 196 

= American Environmental Network. 
= U.S. Environmental Protection Agency. 
= General Engineering Laboratories, Inc. 
= Lockheed Analytical Laboratory. 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 
= Rocky Mountain Analytical Laboratory. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Sandia National Laboratories/New Mexico. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
= Target Analyte List. 
= Total petroleum hydrocarbons. 
=Volatile organic compound. 
= Information not available. 
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Table 5 
Summary of Quality Assurance/Quality Control Samples for SWMU 196 

Data Set Sample Type 
1994-1996 Surface and Subsurface Soil Duplicate 
Soil Samples Trip Blank 

Equipment Blank 
1999 Subsurface Soil Samples Soil Duplicate 

Trip Blank 
Equipment Blank 

2003 Subsurface Soil Samples Soil Duplicate 
Trip Blank 
Equipment Blank 

SWMU = Solid Waste Management Unit. 
= Not collected. 

Number of Samples 
1 
-

-
2 
2 
1 
3 
3 
3 

Ill. Determination of Nature, Rate, and Extent of Contamination 

Ill. 1 Introduction 

The site conceptual model for SWMU 196 is based upon the COCs identified from operational 
history information and process knowledge. This section summarizes the nature and extent of 
contamination and the environmental fate of the COCs. 

111.2 Nature and Extent of Contamination 

The determination of the nature and extent of contamination at SWMU 196 is based upon an 
initial conceptual model validated with confirmatory sampling at the site. The initial conceptual 
model was developed from archival site research, site inspections, and soil sampling. The 
DQOs contained in the FIP (SNL/NM May 2003) identified the sample locations, sample 
density, sample depth, and analytical requirements. The sample data were subsequently used 
to develop the final conceptual site model for SWMU 196, which is presented in Section 3.0 of 
the associated request for a determination of NFA. The quality of the data specifically used to 
determine the nature and extent of contamination is described in the following sections. 

The COCs for SWMU 196 include VOCs, SVOCs, metals, and radionuclides. Because the 
insulating oil was composed of petroleum hydrocarbons, VOCs and SVOCs were considered to 
be indicative of the presence of insulating oil. The insulating oil was not manufactured with 
metal, radionuclide, or PCB additives. Analyses for radionuclides and PCBs were performed as 
a measure of conservatism. The presence of elevated metals in the near subsurface soil of the 
Cistern may be attributable to corrosion of the PROTO piping system. Sections 1.0 and 2.0 of 
this RSI response summarize the SWMU 196 analytical results. The analytes selected and 
methods used are appropriate for characterizing the COCs and potential degradation products, 
if any, at SWMU 196. 
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Combining the results of the three investigations (1994 to 1996, 1999, and 2003), soil 
samples were collected from the surface to 13 feet bgs inside the Cistern to a maximum depth 
of 300 feet bgs near the Cistern in order to determine the nature and extent of contamination. 
Combined, these soil samples are considered to be representative of the native soil beneath 
and near the Cistern and are sufficient to determine the vertical extent of COCs. 

Very low levels of VOCs and SVOCs were detected from 100 to 300 feet bgs during the 2003 
investigation. No TPH was detected in any confirmatory soil samples. The vertical extent of 
contamination has been defined by these analyses. The NMED requirement for two 
consecutive nondetect TPH samples from the bottom of the borehole was achieved with the 
samples collected from 280 and 300 feet bgs. No VOCs or TPH were detected in the last 
two confirmatory soil samples from the borehole. 

SWMU 196 is an inactive site and all primary sources of contamination have been eliminated. 
As a result, only secondary sources of COCs potentially remain in the soil in the form of 
adsorbed COCs. The COC migration in the soil is therefore predominantly dependent upon 
precipitation and occasional surface-water flow. The borehole data collected are adequate for 
characterizing the migration of COGs in the subsurface. Data available from T A-V monitoring 
wells (SNL/NM April 2004) are adequate for characterizing SWMU 196. 

The primary releases of COCs at SWMU 196 were to the soil in the bottom of the 25-foot
diameter, 20-foot-deep Cistern resulting from disposal activities associated with Building 6597. 
Wind, water, and biota are natural mechanisms of COC transport from the primary release 
point; however, because the area of the release point (the bottom of the Cistern) is small, none 
of these are considered to be of potential significance. Infiltration of precipitation is also 
considered to be low at SWMU 196, as virtually all of the moisture that enters the Cistern most 
likely evaporates. Because groundwater at this site is approximately 500 feet bgs (SNL/NM 
April 2004), the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. A depth of greater than 200 feet separates the area of the last 
detections of VOCs or SVOCs from the groundwater. 

COCs at SMWU 196 are limited to organic constituents. The organic COCs (VOCs and 
SVOCs) at SWMU 196 may be degraded through photolysis, hydrolysis, and biotransformation. 
Photolysis requires light and therefore takes place in the air, at the ground surface, or in 
surface water. Hydrolysis includes chemical transformations in water and may occur in the soil 
solution. Biotransformation may occur; however, the arid environment may limit biological 
activity. 

Wind, water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil in unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COCs is 
low. 

In summary, the design and execution of the confirmatory soil sampling for SWMU 196 was 
appropriate and adequate to determine the nature and extent of residual COCs in the 
subsurface soil at SWMU 196. 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The SWMU 196 
RSI response describes the identification of COGs and the sampling conducted in order to 
determine the concentration levels of potential COGs across the site. Generally, COGs 
evaluated in this risk assessment include all detected organic, inorganic, and radiological COGs 
for which samples were analyzed. When the detection limit of an organic compound is too 
high (i.e., could possibly cause an adverse effect to human health or the environment), the 
compound is retained. Nondetected organic compounds not included in this assessment were 
determined to have detection limits low enough to ensure protection of human health and the 
environment. In order to provide conservatism in this risk assessment, the calculation uses 
only the maximum concentration value of each COG found for the entire site. The SNL/NM 
maximum background concentration (Dinwiddie September 1997) was selected to provide the 
background screen listed in Tables 6 through 9. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs are evaluated. The nonradiological COGs included in 
the risk assessment consist of both inorganic and organic compounds. 

Tables 6 and 7 list the nonradiological COGs for the human health and ecological risk 
assessments at SWMU 196, respectively. Tables 8 and 9 list the radiological COGs for 
the human health and ecological risk assessments, respectively. All tables show the 
associated SNL/NM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 6 and 8; Sections Vll.2 and Vll.3 discuss 
the results presented in Tables 7 and 9. 

v. Fate and Transport 

The primary releases of COGs at SWMU 196 were to the subsurface soil resulting from the 
discharge of effluent from the Building 6597 Cistern. Wind, water, and biota are natural 
mechanisms of COG transport from the primary release point; however, because the discharge 
was to subsurface soil, none of these are considered to be of potential significance as transport 
mechanisms at this site. Because the site is no longer active, additional water infiltration is not 
expected. Infiltration of precipitation is essentially nonexistent at SWMU 196, as virtually all of 
the moisture either drains away from the site or evaporates. Because groundwater at this site 
is approximately 500 feet bgs, the potential for COGs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

The COCs at SWMU 196 include both inorganic and organic constituents. The inorganic COCs 
include both radiological and nonradiological analytes. The inorganic COCs are elemental in 
form and are not considered to be degradable. Transformations of these inorganic constituents 
could include changes in valence (oxidation/reduction reactions) or incorporation into organic 
forms (e.g., the conversion of selenite or selenate from soil to selena-amino acids in plants). 
Cyanide can be metabolized by soil biota. Radiological COCs will undergo decay to stable 
isotopes or radioactive daughter elements. However, because of the long half-lives of the 
radiological COCs, the aridity of the environment at this site, and the lack of potential contact 
with biota, none of these mechanisms are expected to result in significant losses or 
transformations of the inorganic COCs. 
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Table 6 
Nonradiological COCs for Human Health Risk Assessment at SWMU 196 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF Log K0w 
(All Samples) Concentrationa Background (Maximum (for Organic 

coc (mg/kg) (mQ/kQ) Screening Value? Aauatic) COCs) 
Inorganic 
Arsenic 4.18 4.4 Yes 44c -
Barium 286 214 No 170d -
Beryllium 0.458 j 0.65 Yes 19C -
Cadmium 2.5 0.9 No 64C -
Chromium 14.8 15.9 Yes 16C -
Copper 213 15.4 No 6C -
Lead 180 21.4 No 49c -
Mercury o.ose <0.1 Yes 5,5ooc -

Nickel 17.8 11.5 No 47c -
Selenium 0.615 <1 Yes soo1 -

Silver 2.9 <1 No o.sc -
Organic 
2-Butanone o.se NA NA 19 0.299 
Carbon disulfide 0.0043 j NA NA 7.99 2.93h 
Chloromethane o.se NA NA 1.8h 0.91i 
Chrysene 0.086 j NA NA 18,000j 5.91j 
1 ,2-Dichloroethane 0.25e NA NA 1.29 1.799 
1, 1-Dichloroethene 0.25e NA NA - 2.13i 
Diethylphthalate 0.39 NA NA 117i 2.47i 

Ethyl benzene 0.25e NA NA 15.5i 3.15i 
bis(2-Ethvlhexvl) phthalate 0.43 NA NA 851i 7.6i 
Fluoranthene 0.33 NA NA 12,302j 4.90j 

Methylene chloride 0.25e NA NA 59 1.259 
Phenanthrene 0.14 j NA NA 23,800C 4.63C 
Pyrene 0.22 j NA NA 36,300C 5.32j 

1,1, 1-Trichloroethane 0.25e NA NA 8.99 2.48i 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
No 

Yes 
No 
No 

Yes 
Yes 
Yes 
Yes 
No 

No 
No 
No 

Yes 
No 
No 
No 
No 

Yes 
Yes 
No 
Yes 
Yes 
No 

c: 
C/J 
;;::: 
> 
C/J 
C/J 
tTl 
C/J 
C/J 

3::: 
tTl z ...., .., 
0 
;:tl 
C/J 

~ 
3::: 
c 
\0 
0\ 

0 

----N 
0\ 
;:; 
0 

~ 



)> 

s 
'? 
0 

~ 
~ z 
r 
:i2 
~ g; 
"" "' a. 
g 

m 
I 
~ 

(j) 

~ 
16 
(J1 ..... 

~ 

i5 
~ 
:i2 
"" ~ 
~ 

Table 6 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 196 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF 
(All Samples) Concentration 8 Background (Maximum 

coc (mg/kQ) (mg/kg) Screening Value? Aquatic) 
T etrachloroethene 0.258 NA NA 499 
Toluene 0.258 NA NA 10.7C 
T richloroethene 0.258 NA NA 10.6C 
Xylene 0.258 NA NA 23.49 

------ ------ - -----

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cvanicak March 1997. 
dNeumann 1976. 
8 Parameter was not detected. Value is one-half of the highest method detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 
hLyman et al. 1982. 
iHoward 1989. 
iMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 
NMED 
SNL/NM 
SWMU 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Information not available. 

Log K0w 
(for Organic 

COCs) 
2.67i 
2.69C 
2.29C 
1.51 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 
Yes 
No 
No 
No 
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Table 7 
Nonradiological COCs for Ecological Risk Assessment at SWMU 196 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF Log K0w Bioaccumulator?b 

(Samples :S: 5 ft bgs) Concentration Background (Maximum (for Organic 
coc (mg/kg) (mg/kg)a Screening Value? Aquatic) COCs) 

Inorganic 
Arsenic 0.56 j 4.4 Yes 44C -

Barium 87.3 214 Yes 170d -
Beryllium 0.25 0.65 Yes 19C -

Cadmium 2.5 0.9 No 64C -

Chromium 14.8 15.9 Yes 16C -

Copper 213 15.4 No 6C -

Lead 180 21.4 No 49c -

Mercury o.o5e <0.1 Yes 5,500C -

Nickel 17.8 11.5 No 47c -
Selenium 0.258 <1 Yes 8001 -
Silver 

L_ 
2.9 <1 No 0.5c -

- ----------------

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
8 Parameter was not detected. Concentration is one-half of the highest detection limit. 
1Callahan et al. 1979. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
ft = Foot (feet). 
J = Estimated concentration. 

Kow = Octanol-water partition coefficient. 

Log 
mg/kg 
NMED 
SNL/NM 
SWMU 

= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Solid Waste Management Unit. 
= Information not available. 

(BCF>40, 
Log K0 w>4) 

Yes 
Yes 
No 

Yes 
No 
No 

Yes 
Yes 
Yes 
Yes 
No 
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coc 
Cs-137 
H-3 
Th-232 
U-233 
U-235 

Table 8 
Radiological COCs for Human Health Risk Assessment at SWMU 196 with 

Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNL/NM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
(pCi/g)3 (pCi/g)b Screening Value? (maximum aquatic) 

ND (0.0382) 0.079 Yes 3,000d 
NO (98) 0.021e No NA 
0.624 1.01 Yes 3,0001 

0.89 NC No 900f 
NO (0.315) 0.16 No 900f 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
No 

Yes 
Yes 
Yes 

U-238 NO (4.8) 1.4 No 9001 Yes 
- -- --------·------ - --------------

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz, 1982. 
8 Tharp February 1999. 
1Baker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NC =Not calculated. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) = Not detected but the MDA, shown in parentheses, exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
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Table 9 
Radiological COCs for Ecological Risk Assessment at SWMU 196 with 

Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable 
(Samples::;; 5 ft bgs) Activity SNL/NM Background 

coc (pCi/g)a . {j:>Ci/g)b Screening Value? 
Cs-137 NO (0.0382) 0.079 Yes 
H-3 ND (98) 0.021 8 No 
Th-232 0.624 1.01 Yes 
U-233 0.89 NC No 
U-235 ND (0.315) 0.16 No 
U-238 ND (4.8) 1.4 No 

avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz, 1982. 
8Tharp February 1999. 
1Baker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COG = Constituent of concern. 
ft = Foot (feet). 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NC =Not calculated. 
NO ( ) = Not detected, above the MDA, shown in parentheses. 
ND ( ) = Not detected but the MDA, shown in parentheses, exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
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The organic COCs at SWMU 196 include both VOCs and SVOCs. Organic constituents may 
be degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires 
light and therefore takes place in the air, at the ground surface, or in surface water. 
Hydrolysis includes chemical transformations in water and may occur in the soil solution. 
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. Because 
of the depth of the COCs in the soil, the loss of VOCs through volatilization is expected to be 
minimal. 

Table 10 summarizes the fate and transport processes that can occur at SWMU 196. COCs at 
this site include organic analytes as well as radiological and nonradiological inorganic analytes. 
Wind, surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COCs is 
low, and loss through decay of the radiological COCs is insignificant because of their long half
lives. 

Table 10 
Summary of Fate and Transport at SWMU 196 

TransQ_ort and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNL/NM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 
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Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and the 
U.S. Department of Energy (DOE) to determine whether further evaluation and potential 
site cleanup are required. Nonradiological COC risk values also are compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 196. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

SWMU 196 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at 
SWMU 196 is approximately 500 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 1 shows the conceptual site model flow diagram for SWMU 196. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

VIA Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentrations to the background screening levels. The methodology and 
results are described in the following sections. 
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Vl.4.1 Methodology 

Maximum concentrations of the nonradiological COCs were compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration 
was selected to provide the background screen in Table 6 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For the radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COCs remaining after 
this step are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 6 and 8 show the SWMU 196 maximum COC concentrations that were compared to 
SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, six constituents were measured at 
concentrations greater than background screening values. Eighteen nonradiological COCs are 
organic compounds that do not have corresponding background screening values. 

The maximum concentration value for lead is 180 mg/kg. The EPA intentionally does not 
provide any human health toxicological data on lead; therefore, no risk parameter values could 
be calculated. However, the NMED guidance for lead screening concentrations for construction 
and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively {Olson and Moats 
March 2000). The EPA screening guidance value for a residential land-use scenario is 
400 mg/kg (Laws July 1994). The maximum concentration value for lead at this site is less than 
all the screening values; therefore, lead is eliminated from further consideration in the human 
health risk assessment. 

For the radiological COCs, three constituents (H-3, U-235, and U-238) had MDA values greater 
than the background screening levels. The greater of either the maximum detection or the 
highest MDA is conservatively used in the risk assessment. Because U-233 was detected but 
does not have a background screening level, it is carried through the risk assessment at the 
maximum detection level. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 11 and 12 list the COCs retained in the risk assessment and provide the values for the 
available toxicological information. The toxicological values for the nonradiological COCs 
presented in Table 11 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), Risk 
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Table 11 
Toxicological Parameter Values for SWMU 196 Nonradiological COCs 

RfD0 RfDinh SF0 SFinh 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)·1 (mg/kg-d)·1 

lnorganics 
Barium 7E-2c M 1.4E-4d - -

Cadmium 5E-4c H 5.7E-51 - -

Copper 3.7E-21 - - - -

Nickel 2E-2c M - - -

Silver 5E-3c L - - -

Organic 
2-Butanone 6E-1c L 2.9E-1c L -

Carbon disulfide 1 E-1C M 2E-1c M -

Chloromethane - - 2.6E-2c M 1.3E-2d 
Chrysene - - - - 7.3E-31 

1 ,2-Dichloroethane 2.9E-31 2.9E-31 - 9.1 E-2C 
1, 1-Dichloroethene 5E-2c M 5.7E-3c M -

Diethylphthalate 8E-1c L 8E-1 1 - -

Ethyl benzene 1 E-1C L 2.9E-1c L 3.85E-3h 
bis_(_2-Ethylhexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

Fluoranthene 4E-2c L 4E-21 - -
Methylene chloride 6E-2c M 8.6E-1d - 7.5E-2c 
Phenanthrene; 3E-1c L 3E-1 1 - -

Pyrene 3E-2c L 3E-21 - -

1,1, 1-Trichloroethane 3.5E-21 - 2.9E-11 - -

Tetrachloroethene 1 E-2C M 1.1E-11 - 5.2E-21 

Toluene 2E-1c M 1.1E-1C M -
Trichloroethene 3E-41 - 1.1 E-21 - 4E-41 

Xylene 2E+Oc M 2E-11 _ - -
-----

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

B1 =Probable human carcinogen. Limited human data are available. 

-

6.3E+0c 
-
-
-

-
-

6.3E-3d 
3.1 E-31 

9.1 E-2C 
1.2E+Od 

-

3.85E-3h 
1.4E-21 

-
1.6E-3c 

-
-
-

1.2E-21 

-
4E-41 

-

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans 
C = Possible human carcinogen. 
D = Not classifiable as to human carcinogenicity. 
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Table 11 (Concluded) 
Toxicological Parameter Values for SWMU 196 Nonradiological COCs 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
ctroxicological parameter values from HEAST (EPA 1997a). 
8 Toxicological parameter values from NMED (February 2004). 
1Toxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
hToxicological parameter values from EPA Region 9 electronic database (EPA 2002a). 
;Toxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate. 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
mg/kg-d-1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
Rf0

0 
= Oral chronic reference dose. 

SFinh = Inhalation slope factor. 
SF 

0 
= Oral slope factor. 

SWMU =Solid Waste Management Unit. 
= Information not available. 
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coc 
H-3 
U-233 
U-235 
U-238 

Table 12 
Toxicological Parameter Values for SWMU 196 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
7.2E-14 9.6E-14 0 A 

4.50E-11 1.40E-08 3.50E-11 A 
4.70E-11 1.30E-08 2.70E-07 A 
6.20E-11 1.20E-08 6.60E-08 A 

8 Yu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

SWMU =Solid Waste Management Unit. 

Assessment Information System (ORNL 2003), and the EPA Regions 6 and 9 electronic 
databases (EPA 2004b, EPA 2002a). Dose conversion factors (DCFs) used in determining the 
excess TEDE values for radiological COCs for the individual pathways are the default values 
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
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scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used to calculate intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents. Parameters reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 

Vl.6.2 Risk Characterization 

Table 13 shows an HI of 0.03 for the SWMU 196 nonradiological COCs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 14 shows an HI of 0.01 and an estimated excess cancer risk 
of 3E-1 0 for the SWMU 196 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated for an individual on the site that 
results in an incremental TEDE of 1.2E-1 millirem (mrem)/year (yr). In accordance with 
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used for the probable 
land-use scenario (industrial in this case); the calculated dose value for SWMU 196 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 1.0E-6. 

The HI is 0.27 with an estimated excess cancer risk of 6E-6 for the nonradiological COCs under 
the residential land-use scenario (Table 13). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines 
generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Based upon the nature of local 
soil, other exposure pathways are not evaluated (see Appendix 1). Table 14 shows an HI of 
0.08 and an estimated excess cancer risk of 6E-1 0 for the associated background constituents 
at SWMU 196 under the residential land-use scenario. 
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Table 13 
Risk Assessment Values for SWMU 196 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 
{All Samples) Hazard Cancer Hazard Cancer 

coc {mg/kg) Index Risk Index Risk 
Inorganic 
Barium 286 0.00 - 0.05 -

Cadmium 2.5 0.00 8E-10 0.06 2E-9 

Copper 213 0.01 - 0.08 -

Nickel 17.8 0.00 - 0.01 -

Silver 2.9 0.00 - 0.01 -

Organic 
2-Butanone 0.5b 0.00 - 0.01 -

Carbon disulfide 0.0043 J 0.00 - 0.00 -

Chloromethane 0.5b 0.00 2E-7 0.01 4E-7 
Chrysene 0.086 J 0.00 4E-10 0.00 1E-9 
1 ,2-Dichloroethane 0.25b 0.00 3E-7 0.01 7E-7 
1, 1-Dichloroethene 0.25b 0.00 2E-7 0.00 4E-7 
Diethylphthalate 0.39 0.00 - 0.00 -

Ethyl benzene 0.25b 0.00 2E-8 0.00 4E-8 
bis(2-Ethylhexyl) 0.00 2E-9 0.00 1E-8 
phthalate 0.43 
Fluoranthene 0.33 0.00 - 0.00 -

Methylene chloride 0.25b 0.00 1E-8 0.00 3E-8 
Phenanthrene 0.14 J 0.00 - 0.00 -

Pyrene 0.22 J 0.00 - 0.00 -
1,1, 1-Trichloroethane 0.25b 0.00 - 0.00 -

T etrachloroethene 0.25b 0.00 7E-8 0.00 2E-7 
Toluene 0.25b 0.00 - 0.00 -

T richloroethene 0.25b 0.00 2E-6 0.02 5E-6 
Xylene 0.25b 0.00 - 0.00 -

Total 0.03 3E-6 0.27 6E-6 

aEPA 1989. 
bMaximum concentration is one-half of the detection limit. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Concentration was qualified as an estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Table 14 
Risk Assessment Values for SWMU 196 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Barium 214 0.00 
Cadmium 0.9 0.00 
Copper 15.4 0.00 
Nickel 11.5 0.00 
Silver <1 -

Total 0.01 

8 Dinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Cancer 
Risk 

-
3E-10 

-
-

-

3E-10 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.04 -

0.02 6E-10 
0.01 -

0.01 -

- -

0.08 6E-10 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
4.3E-1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for SWMU 196 for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 196 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 3.3E-6. The excess cancer risk from the 
nonradiological and radiological COGs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section Vl.9, "Summary." 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.03 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
3E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determines risks by evaluating background 
concentrations of the potential nonradiological COGs for both the industrial and residential land
use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COG risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
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within the text. For conservatism, the background constituents that do not have quantified 
background concentrations are assumed to have a hazard quotient (HQ) of 0.00. The 
incremental HI is 0.02 and the estimated incremental cancer risk is 2.99E-6 for the industrial 
land-use scenario. These incremental risk calculations indicate insignificant risk to human 
health from nonradiological COCs considering an industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
1.2E-1 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr (EPA 
1997b). The estimated incremental excess cancer risk is 1.0E-6. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 0.27, 
which is below the numerical guidance. The excess cancer risk is 6E-6. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001); thus the excess cancer risk for this site is below the suggested acceptable risk value. 
The incremental HI is 0.19 and the estimated incremental cancer risk is 6.48E-6 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
4.3E-1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 3.3E-6. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 196 is based upon 
an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the FIP (SNL/NM May 2003). The DQOs 
contained in the FIP are appropriate for use in risk assessments. The data from soil samples 
collected during the three sampling events (1994-1996, 1999, and 2003) are representative of 
potential COC releases to the site. The analytical requirements and results satisfy the DQOs, 
and data quality was verified/validated in accordance with SNL/NM procedures. Therefore, no 
uncertainty is associated with the data quality used to perform the risk assessment for 
SWMU 196. 

Because of the location, history, and future land use, there is low uncertainty in the land-use 
scenario and the potentially affected populations that were considered in performing the risk 
assessment analysis. Based upon the COCs found in near-surface soil and the location and 
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to 
the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes may be overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 11 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
HEAST (EPA 1997a), the Risk Assessment Information System (ORNL 2003), EPA Regions 6 
and 9 (EPA 2004b, EPA 2002a), and the Technical Background Document for Development of 
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Soil Screening Levels (NMED February 2004). Where values are not provided, information is 
not available from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004), Risk Assessment 
Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under residential and industrial land-use scenarios compared to established numerical 
guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

SWMU 196 contains identified COCs consisting of organic, inorganic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.03) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.02 
and the incremental excess cancer risk is 2.99E-6 for the industrial land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.27) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 6E-6. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.19 and the 
incremental excess cancer risk is 6.48E-6 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs 
are much lower than EPA guidance values. The estimated TEDE is 1.2E-1 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
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15 mrem/yr (EPA 1997b). The corresponding incremental estimated cancer risk value is 1.0E-6 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional control is 4.3E-1 mrem/yr 
with an associated risk of 3.3E-6. The guideline for this scenario is 75 mrem/yr (SNL/NM 
February 1998). Therefore, SWMU 196 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 15. 

Table 15 
Summation of Incremental Nonradiological and Radiological Risks from 

SWMU 196, Building 6597 Cistern Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.99E-6 1.0E-6 4.0E-6 
Residential 6.48E-6 3.3E-6 9.8E-6 

SWMU =Solid Waste Management Unit. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at SWMU 196. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of NMED's decision tree (a discussion of DQOs, data 
assessment, and evaluations of bioaccumulation as well as fate and transport potential} are 
addressed in previous sections of this report. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
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evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vl1.2.1 Data Assessment 

As indicated in Section IV (Tables 7 and 9), constituents in the soil within the 0- to 5-foot depth 
interval that are identified as COPECs for this site include the following: 

• Cadmium 
• Copper 
• Lead 
• Nickel 
• Silver 
• H-3 
• U-233 
• U-235 
• U-238 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 7 and 9): 

• Cadmium 
• Lead 
• Nickel 
• U-233 
• U-235 
• U-238 

However, as directed by the NMED (March 1998), bioaccumulation for inorganic constituents is 
assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 10 (Section V), wind, surface water, and 
biota (food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs are 
also expected to be of low significance. 
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Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment is deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated 
here. 
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V/1.3. 1.1 Ecological Pathways and Setting 

SWMU 196 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. The site is currently fenced, and the Cistern is deep. Therefore, ecological 
exposure is expected to be very limited. No threatened or endangered species exist at this site 
(IT February 1995), and no surface-water bodies, seeps, or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil at this site. It is assumed that direct uptake of COPECs from soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors is limited to the food and soil ingestion pathways 
and external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water is considered insignificant. Inhalation and dermal 
contact also are considered insignificant pathways with respect to ingestion (Sample and Suter 
1994). Groundwater is not expected to be affected by COPECs at this site. 

V/1.3. 1.2 COPECs 

The Building 6597 Cistern is the primary source of COPECs at SWMU 196. All COPECs 
identified for this site are listed in Section Vll.2. The COPECs include both radiological and 
nonradiological analytes. The analytes were screened against background concentrations and 
those that exceed the approved SNL/NM background screening levels (Dinwiddie September 
1997) for the area are considered to be COPECs. All organic analytes detected in the soil are 
retained as COPECs. Nonradiological inorganic constituents that are essential nutrients, such 
as iron, magnesium, calcium, potassium, and sodium, are not included in this risk assessment 
as set forth by the EPA (1989). In order to provide conservatism, this ecological risk 
assessment is based upon the maximum soil concentrations of the COPECs measured in the 
upper 5 feet of soil at this site. Tables 7 and 9 present the maximum concentrations for the 
COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant has been selected as the receptor to represent plant species at 
the site (IT July 1998). Vascular plants are the principal primary producers at the site and are 
key to the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl ( Speotyto cunicularia) are used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse is used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a 
top predator at this site. The burrowing owl is present at SNL/NM and is designated a species 
of management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil is considered the only significant route 
of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food 
and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994). Drinking water is also considered 
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an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant 
material), as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), 
and as an insectivore (100 percent of its diet as soil invertebrates). The burrowing owl is 
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because 
the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous, 
omnivorous, and insectivorous deer mice would be equivalent to the exposure consisting of only 
omnivorous deer mice, the diet of the burrowing owl is modeled with intake of omnivorous deer 
mice only. Both species are modeled with soil ingestion comprising 2 percent of the total 
dietary intake. Table 16 presents the species-specific factors used in modeling exposures in 
the wildlife receptors. Justification for use of the factors presented in this table is described in 
the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from H-3, U-233, U-235, and U-238. Internal and external dose rates 
to the deer mouse and the burrowing owl are approximated using modified dose-rate models 
from the DOE (1995) as presented in the ecological risk assessment methodology document 
for the SNL/NM ER Project (IT July 1998). Radionuclide-dependent data for the dose-rate 
calculations were obtained from Baker and Soldat (1992). The external dose-rate model 
examines the total-body dose rate to a receptor residing in soil exposed to radionuclides. The 
soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated with 
gamma-emitting radionuclides. The external dose-rate model is the same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction 
of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides transfer only a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to H-3, U-233, U-235, and 
U-238 in soil. 

Table 17 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 18 presents the maximum concentrations in soil and derived 
concentrations in tissues of the various food chain elements that are used to model dietary 
exposures for each of the wildlife receptors. 
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Table 16 
Exposure Factors for Ecological Receptors at SWMU 196 

Food Intake 
Trophic Bod~~~ight Rate 

Receptor Species Class/Order Level kg a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 

(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 

(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 

(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-11 1.73E-2 Rodents: 1 00% 
( Speotyto cunicularia) Strigiformes (+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
1Dunning 1993. 
9Haug et al. 1993. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU =Solid Waste Management Unit. 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.5E+19 
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Table 17 
Transfer Factors Used in Exposure Models for COPECs at SWMU 196 

COPEC 
Inorganic 
Cadmium 
Copper 
Lead 
Nickel 
Silver 

8 Baes et al. 1984. 
bStafford et al. 1991. 
CIAEA 1994. 
dNCRP January 1989. 
eMa 1982. 

Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

5.5E-P 6.0E-1b 
8.0E-1c 2.5E-1b 
9.0E-2d 4.0E-2b 
2.0E-1d 3.8E-1e 
1.0E+Qd 2.5E-1b 

COPEC = Constituent of potential ecological concern. 
IAEA = International Atomic Energy Agency. 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 

Table 18 
Media Concentrationsa for COPECs at SWMU 196 

Soil Plant Soil 
COPEC {Maximum)8 Foliageb lnvertebrateb 

Inorganic 
Cadmium 2.5E+O 1.4E+O 1.5E+O 
Copper 2.1E+2 1.7E+2 5.3E+1 
Lead 1.8E+2 1.6E+1 7.2E+O 
Nickel 1.8E+1 3.6E+O 6.8E+O 
Silver 2.9E+O 2.9E+O 7.3E-1 

Food-to-Muscle 
Transfer Factor 

5.5E-48 

1.0E-28 

8.0E-4d 
6.0E-38 

5.0E-3d 

Deer Mouse 
Tissuesc 

2.6E-3 
3.6E+O 
3.8E-2 
1.0E-1 
2.9E-2 

8 ln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
COPEC = Constituent of potential ecological concern. 
SWMU =Solid Waste Management Unit. 
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Vll.3.3 Ecological Effects Evaluation 

Table 19 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of SWMU 196. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures are compared to plant and 
wildlife benchmark values, respectively. Table 20 presents the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

HQs for plants exceed unity for copper, lead, and silver. Because of a lack of sufficient toxicity 
information, HQs for the burrowing owl could not be determined for silver. As directed by the 
NMED, His are calculated for each of the receptors (the HI is the sum of chemical-specific HQs 
for all pathways for a given receptor). The maximum HI is 8.6 for plants. 

Tables 21 and 22 summarize the internal and external dose-rate model results for H-3, U-233, 
U-235, and U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose 
rate for the deer mouse is predicted to be 1.1 E-3 rad/day and that for the burrowing owl is 
8. 7E-4 rad/day. The dose rates for the deer mouse and the burrowing owl are lower than the 
benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 196. 
These uncertainties result from assumptions used in calculating risk that may overestimate or 
underestimate true risk presented at the site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil samples to evaluate risk, the use 
of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNL/NM ER Project (IT July 1998). 
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Table 19 
Toxicity Benchmarks for Ecological Receptors at SWMU 196 

COPEC 
Inorganic 
Cadmium 
Copper 
Lead 
Nickel 
Silver 

aln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Plant 
Benchmarka,b 

3 
100 
50 
30 
2 

Mammalian NOAELs 
Test 

Mammalian Species 
Test Speciesc,d NOAELd,e 

rath 1 
mink 11.7 
rat 8 
rat 40 
rat 17.8 

Deer 
Mouse Avian 

NOAEL8 ·1 Test Speciesd 

1.9 mallard 
29.8 chicks 
15.7 American kestrel 
78.2 mallard 
34.8 -

csody weights (in kg) for the NOAEL conversion are as follows: lab rat, 0.350; mink, 1.0 (except where noted). 
dSample et al. 1996, except where noted. 
8 ln mg/kg body weight per day. 

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAELe,g 

1.45 1.45 
47 47 

3.85 3.85 
77.4 77.4 
- -

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.303 kg. 
COPEC = Constituent of potential ecological concern. 
kg = Kilogram(s). 
mg/kg = Milligram(s) per kilogram. 
NOAEL = No-observed-adverse-effect level. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data. 
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Table 20 
HQs for Ecological Receptors at SWMU 196 

COPEC Plant HQa 
Inorganic 
Cadmium 8.3E-1 
Copper 2.1E+O 
Lead 3.6E+O 
Nickel 5.9E-1 
Silver 1.5E+O 

Hlb 8.6E+O 

asold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
HI =Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

Deer Mouse 
HQa 

(Herbivorous) 

1.2E-1 
9.1E-1 
2.0E-1 
7.8E-3 
1.3E-2 

1.2E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous) 

1.2E-1 
6.1 E-1 
1.5E-1 
1.1 E-2 
8.4E-3 

9.0E-1 

Deer Mouse 
HQ 

(Insectivorous) 

1.3E-1 
3.0E-1 
1.1 E-1 
1.4E-2 
3.5E-3 

5.5E-1 

Burrowing Owl 
HQ 

4.0E-3 
1.9E-2 
1.1 E-1 
6.6E-4 
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Table 21 
Total Dose Rates for the Deer Mouse 

Exposed to Radionuclides at SWMU 196 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

H-3 ND (98) 3.1E-4 
U-233 0.89 1.0E-5 
U-235 ND (0.315) 8.6E-6 
U-238 ND (4.8) 7.8E-4 
Total Dose 1.1 E-3 

MDA = Minimum detectable activity. 
ND ( ) =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

Table 22 
Total Dose Rates for the Burrowing Owl 
Exposed to Radionuclides at SWMU 196 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

H-3 ND (98) 1.1E-4 
U-233 0.89 4.3E-6 
U-235 ND (0.315) 6.5E-6 
U-238 ND (4.8) 7.5E-4 
Total Dose 8.7E-4 

MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

10/26/2004 

Initial predictions of potential risk to plants from exposure to several metals were based upon 
maximum measured soil concentrations, highly conservative plant toxicity benchmarks, and 
assumptions of high bioavailability. Actual risk to this receptor is expected to be low based 
upon more realistic exposure assumptions. In addition, all of the plant HQs are below 10, 
indicating low average risk to this receptor from these COPECs. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
H-3, U-233, U-235, and U-238 are primarily related to those inherent in the radionuclide-specific 
data. Radionuclide-dependent data are measured values that have their associated errors. 
The dose-rate models used for these calculations are based upon conservative estimates of 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. 
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Vll.3.6 Risk Interpretation 

Ecological risks associated with SWMU 196 were estimated through a risk assessment that 
incorporates site-specific information when available. Initial predictions of potential risk to 
plants from exposure to several metals were based upon maximum measured soil 
concentrations, highly conservative plant toxicity benchmarks, and assumptions of high 
bioavailability. Actual risk to this receptor is expected to be low based upon more realistic 
exposure assumptions. All of the remaining receptor HQs are less then unity. Based upon this 
final analysis, the potential for ecological risks associated with SWMU 196 is expected to be 
low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to more thoroughly assess actual ecological risk at the site. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend SWMU 196 for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

10/26/2004 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL!NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL!NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL!NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL!NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL!NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1 995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 

AL/1 0-04/WP/SNL04:rs5582.doc E-52 840857.02.11 10/26/04 8:21AM 



RISK ASSESSMENT FOR SWMU 196 10/26/2004 

Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, EPA 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C * IR * CF *EF *ED J = __;:_s _______ _ 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

I = Cs *fR*EF*ED*(YvFor hEF) 

s BW *AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3fkg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF *ABS*EF *ED 
D =~'-----------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

10/26/2004 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED 
I = ---""·------

" BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = " , 
" BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L} 
K =volatilization factor (0.5 L/m3) 

IR; = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLJNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLJNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a.b 35oa.b 
Exposure Duration (yr) 25a.b.c 30a,b,c 3oa.b.c 

70a.b.c 70 Adulta.b.c 70 Adulta·b.c 

Body Weight (kg) 15 Childa.b,c 15 Childa.b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a.b 10,95oa.b 10,95oa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa.b 200 Child a,b 
100 Adulta.b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kQ) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta.b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Surface-Water Assessment Report 
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SURF ACE WATER SITE ASSESSMENT Part B ( 3.pages) 

Site Information: 

la) Site #I.----,-cr-1o-...,llb) Building# I /II If 
(if applicable) 

llc)ou#II30b 

2. DatefTime ( MIDIY H:M, 24Hr) I 
_ tJe- 15 -oo) 11 zS 

Site Setting: 1---------------_j 

3a) &on Alluvial Plain. 

3b)Q Within a bench of an arroyo 
or drainage basin 

3c) 0 In canyon floor/drainage basin, 
but not in an established channeL 

3d)0 Within established arroyo 
channel/drainage basin 

Explanation:1)ullcll~ lo':)97 C\5\-ern (IA-v) 
o;; U1 b o HDI'Y? c '"'$-/-e f?Y) 

4. Estimated ground and I or canopy cover at the site: (deciduous leaves, pine needles, vegetation, 
trees, rocks) 

Estimated percent of ground cover: 

a)l ~_: ____ x _____ x __ x~ b) c) 

~0-25% cover Q 25-75% cover 0 75-100% cover 

Explanation: 

5//Jhf 5ra£1ei "ii"lci s~il. A-lo ~~~ e-hnM . 

5. Steepest slope at the area impacted: 

a)~ b)~ c)~ 
~ess than 10% 0 10 to 30% Q 30% or greater 

Explanation: 
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SURFACE WATER SITE ASSESSMENT 

Runoff Factors: 

YIN 

Part B ( 3 pages) 
517E dtc 

0 (3-6) Is there visible evidence of runoff discharging from the site? If yes, answer a)-c) below: 

0 Goa) Is runoff channelized? If yes, describe. 0 Man-made channel. 0 Natural Channel. 

6b) Where does evidence ofrunofftenninate? 
Drainage or wetland. (name) 

Within bench of Canyon setting. (name) 

Other (retention pond, meadow, mesa top etc) 1 ~,.Ld 
I 

Explanation: rl 1'/" 

O ~Has runoff caused visible erosion at the site? If yes, explain. 0 Sheet 0 Rill 0 Gully 

Explanation: 

Run-on Factors: 

Rate the potential for storm water to run on to this site: (Check EITHER #7 or #9) 
Note: Include comments in appropriate boxes if both natural and man-made run-on exist. 

0 ~Are structures creating run-on to the site? (buildings, roof drains, parking lots, storm drains ) 

Explanation: r-..l IJ 

0 (7-s.-Are current operations adversely impacting run-on to the site? (fire hydrants, NPDES outfalls) 

Explanation: 

0 89.Are natural drainage patterns directing stormwater onto the site? 

Explanation: Nl) 

2 



SURFACE WATER SITE ASSESSMENT 

Assessment Finding: 

Part B ( 3 pages) 
Sllc J9i., 

YIN 
0 0-IO. Based on the above criteria and the assessment of this site, do soil erosion potentials exist? 

(REFER TO EROSION POTENTIAL MATRIX) 

Explanation: N ~ 

11. 

Initi•ls oflndopendent Roviewoc. D Chock hoce whon infonmtion is onteced into d•tabaso. D 
Notes Recommendations & Photos. (Please attach photos) 

0 Gna. Is there visible trash I debris on the site? 

0 G-nb. Is there visible trash I debris in the watercourse? 

Description of existing ~!1-

0 ~Are BMP's being properly maintained? (If no, describe in "Other Internal Notes") 

0 ~MP's effectively keeping sediment in place and reducing erosion potential? 

Recommended BMP's for this site: 

Other Internal Notes: 
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Surface Water Site Assessment Erosion Matrix Sheet SWMU/IRP# !9Cziu& 

in canyon floodplain or drainage 
basin, but not in watercourse 

Within canyon bottom or drainage 
basin and in watercqurse 

MAX. POSSIBLE EROSION MATRIX SCORE: 

13 

17 

7 

4 

100 

Erosion I Sediment transport Potential Factor 
Low .. Medium High 

No Multiplying Factor Defined Based on Topgraphic Setting 

If YES, Score as 7. If NO, Score as 0. 

If YES, Score as 4. If NO, Score as 0. 

core: < 40 = low erosion potential 
40 - 60 = moderate erosion potential 

> 60 = high erosion potential 
Total Score 

Calculated 

7Kf 

D 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

MAY Z 2005 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed responses to NMED's Request for Supplemental Information, 
Environmental Restoration Project Supplemental and No Further Action for Various 
Solid Waste Management Units (SWMUs 1, 78, 196 and 46) dated October 2004 
Sandia National Laboratories, New Mexico, EPA ID No. NM589011518, HWB-SNL-
99-006, 99-021, and 99-013, dated March 2, 2005. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

cc w/enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, NMED-08 
D. Pepe, NMED-08 

Sincerely, 

~\D~ 
Patty Wagner 
Manager 



Mr. J. Bearzi 

cc w/o enclosure: 
J. Estrada, NNSAISSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
J. Copland, SNL, MS 1087 
J. Pavletich, SNL, MS 1087 
S. Griffith, SNL, MS 1 087 
A Blumberg, SNL, MS 0141 

(2) MAY Z 2005 
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Sandia National Laboratories 
Albuquerque, New Mexico 

May 2005 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

Environmental Restoration Project Supplemental and No Further 
Action Information for Various Solid Waste Management Units 

(SWMUs 1, 78, 196 and 46) 
Dated October 2004 

INTRODUCTION 

This document responds to a March 2, 2005 Request for Supplemental Information (RSI) 
letter from William P. Moats of the State ofNew Mexico Environment Department 
(NMED) Hazardous Waste Bureau (HWB) to the U.S. Department of Energy and Sandia 
National Laboratories/New Mexico (SNLINM). A response to this RSI was due within 
sixty (60) days of receipt of the letter by SNLINM, or by May 4, 2005. 

In this document, the NMED comments (in bold font) are restated in the same order in 
which they were provided in the RSI. Following each comment, the word "Response" 
introduces the U.S. Department ofEnergy/SNLINM reply (in normal font style). 

1. SWMU 78: Gas Cylinder Disposal Pit: 
Please provide a copy of Appendix F, the data validation reports for the 2003 
confirmation sampling. The appendix was not included in NMED's copy of 
the subject report. 

Response: Enclosed in Annex A are the data validation reports for the 2003 confirmation 
sampling that was labeled Attachment F in the original document. 

2. SWMU 196: Building 6597 Cistern: 
Please state whether the cistern has been backfilled. If it has not been 
backfilled, explain why this is the case. 

Response: The Building 6597 Cistern has not been backfilled. The site has been 
adequately characterized to demonstrate that it poses no significant risk to human health 
or the environment in its present state. The cistern is located within an industrial area in 
Technical Area 5 and is fenced to prevent inadvertent or unauthorized access. 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of 
Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000. 
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3. SWMU 46: Old Acid Waste Line Outfall: 
Table 11 in Attachment G (Risk Assessment) provides the risk assessment 
values (hazard index and cancer risk) that were calculated using the 
maximum concentrations of contaminants at the site. However, the report 
states that the site meets residential risk standards based on risk assessment 
values that were calculated using the 95% Upper Confidence Limit (UCL) of 
the mean concentrations of contaminants. Please provide a table which 
shows the risk assessment values calculated using the UCLs. It does not 
appear that the site currently meets residential risk goals based on the UCLs. 

Response: Enclosed in Annex B is a revised Table 11 that includes the risk assessment 
values calculated using UCLs. The total incremental excess cancer risk is 4E-6 which is 
below NMED guidance of 1E-5. The total hazard index is 1.61 which exceeds NMED 
guidance of 1. However, because the hazard indices do not provide additive affects for 
any specific health condition, the hazard index for each constituent of concern (COC) is 
compared to the NMED guidance of 1. All COCs with the exception of cadmium are 
below the NMED guidance of 1; cadmium has a hazard index of 1.03 that slightly 
exceeds the NMED guidance of 1. 

4. SWMU 1: Radioactive Waste Landf"Ill: 

a. NMED understands that a factor was entered into the RESRAD 
equations to account for the placement of cover material at the site. 
NMED notes that the "clean fill" placed at this site contains both 
radiological and nonradiological contaminants. Please provide the 
values of the various parameters assumed for this cover soil, including 
the thickness of the fill and the chemical and radiological constituents 
in the fill. Any deviations from the typical assumptions used in risk 
assessments (e.g., exposure routes, parameter values) should be 
described in the text of the document. Please state how the placement 
of fill affects the results of the risk assessments and describe any other 
variances that were made during the calculations of the human health 
and ecological risk assessments. 

Response: Five feet of "clean fill" was assumed for the SWMU 1 radiological risk 
assessment based on the current onsite conditions at SWMU 1. Originally the "clean fill" 
was assumed to have no radiological contamination; therefore no radiological risk was 
completed for direct contact exposure with the clean backfill. There was no "clean fill" 
considered in the nonradiological calculations; the risk assessment for human health 
nonradiological contaminants used the "standard" assumptions and exposure parameters 
(i.e., the maximum chemical concentration were used in the risk evaluation). The 
ecological risk assessment process also was not affected by the assumption of the clean 
fill (i.e., the radiological and nonradiological contaminants within the 0 to 5 feet bgs 
horizon were evaluated at maximum concentrations and activities). The only deviation 
from the typical risk assessment process was the assumption of 5 feet of clean fill with no 
radiological contamination for the human health radiological risk assessment. Within the 
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human health radiological risk assessment calculations, the clean fill provides shielding 
from the soil that is below 5 feet. No other deviations from the typical risk assessment 
process occurred. All the receptors, exposure routes and parameter values remain 
consistent with the SNL risk assessment process. 

To determine the human health radiological risk associated with direct contact with the 
clean fill, the maximum activities for the radiological COCs within the 0 to 5 feet bgs 
horizon were used; the results are included here. With the exception of the tritium 
activity which is discussed below, the maximum activities for the 0 to 5 feet bgs horizon 
are those that were reported in Annex A, Table A-5. The maximum activities are as 
follows: 

Table 1 
Summary of Maximum Radionuclide Activities Used in Direct Contact Exposure 

Calculations for 0-5 ft bgs Fill for SWMU 1 

Activity Sample ID Table (SNL/NM 
Radionuclide (pCi/2) October 2004) 
Am-241 ND T A2-1-GRAB4-5FT -2-S Annex B, 

(<0.352) Table B-9 
Cs-137 0.203 TA2-1-0VER -SLPE-030-S Annex B, 

Table B-13 
H-3 4.49 TA2-1-GRAB4-1 OFT -3-S Annex B, 

Table B-11 
Pu-238 0.184 TA2-1-0VER-SLPE-031-S Annex B, 

Table B-14 
Pu-239/240 2.55 TA2-1-0VER -SLPE-006-S AnnexB, 

Table B-14 
Th-232 1.24* TA2-1-0VER -SLPE-0 14-S AnnexB, 

Table B-13 
U-235 0.351 TA2-1-0VER-SLPE-045-S AnnexB, 

Table B-13 
U-238 25 TA2-1-0VER-SLPE-045-S Annex B, 

Table B-13 
*Thts value was below background and was screened out of nsk calculations. 

The incremental TEDE and corresponding estimated cancer risk associated with the 
activities of these radiological COCs are much less than EPA guidance values; the 
estimated TEDE is 8.3E-1 mrem/yr for the industrial land use scenario. This value is 
much less than the EPA numerical guidance of 15 mrem/yr. The corresponding 
incremental estimated cancer risk value is 6.8E-6 for the industrial land use scenario. 
Furthermore, the incremental TEDE for the residential land use scenario that results from 
a complete loss of institutional control is only 2.2 mrem/yr, with an associated risk of 
2.0E-5. The guideline for this scenario is 75 mrem/yr. Therefore, SWMU 1 is eligible 
for unrestricted radiological release within the 0 to 5 feet bgs horizon. 

3 



I 
I 
I 
I 

I 
I 

I 
I 
I 
! 
I 

I 

b. Please clarify what was the maximum value of tritium detected in the 
soil that was placed from 0 to 5 feet below ground surface. Table 4-2 
gives a maximum value of 4.49 pCilg, while Table A-6 in the Risk 
Assessment lists the maximum value as 0.2205 pCilg. Please also 
provide the sample identification number for this maximum tritium 
value and state where it is listed in the analytical data included in the 
subject report. State which value was used for calculating the 
ecological risk for SWMU 1. 

Response: The value of 4.49 pCi/g is shown in Table B-11 of Appendix B. It 
corresponds to sample TA2-1-GRAB4-10FT-3-S; this sample was from the over
excavation soil that was used as backfill in Lifts 8 through 14 (approximately 11 to 3 ft 
bgs). The tritium value of0.2205 pCi/g (or 4,410 pCi/L) corresponds to sample TA2-2-
BLDG-901-004-S in Table B-15 of Appendix B; this sample was from soil placed in the 
excavation as Lifts 14 through 16 (approximately 4ft to 1 ft bgs). The value of0.2205 
was erroneously used in the risk assessment for the 0 - 5 ft bgs backfill layer (SNL/NM 
October 2005); the intent was to use the value of 4.49 pCi/g. The human health and 
ecological risk assessment has been re-calculated using the tritium value of 4.49 pCi/g, 
which was listed in Table 4-2 (SNL/NM October 2005). Because these tritium activites 
contribute such meager amounts to the overall total doses and risks, the final results are 
numerically equivalent; therefore, no revision to the SWMU 1 risk assessment conclusion 
was necessary. 

A revised version ofTable B-11 is included in this RSI in Annex C. The tritium results 
from LCS (Liquid Scintillation Counting) for samples TA2-1-GRAB5-15FT -3-S through 
TA2-l-GRAB9-5FT-3-S that were originally listed as "NR" ("not reported") are now 
included. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

AOO ! o 2UI 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy {DOE) and Sandia Corporation, DOE is 
submitting the enclosed responses to the New Mexico Environment Department's 
(NMED's) Request for Supplemental Information, Environmental Restoration Project 
Supplemental and No Further Action Information for Solid Waste Management Units 
46 and 196 dated October 2004, Sandia National Laboratories, New Mexico, EPA ID 
No. NM589011518, HWB-SNL-99-006, 99-021, and 99-01, dated July 19,2005. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

cc w/enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 

. M. Gardipe, NNSNSC/ERD 
J. Volkerding, DOE-NMED-08 (2 copies) 

cc w/o enclosure: 
J. Estrada, NNSNSSO, MS 0184 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
R. E. Fate, SNL, MS 1 089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 

~B. Langkopf, SNL, MS 1087 
S. Griffith, SNL, MS 1087 

Sincerely, 

~l0:t) \}s~~~ 
Patty Wagner 
Manager 
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Sandia National Laboratories 
Albuquerque, New Mexico 

August 2005 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

And Certificates of Completion: Environmental Restoration Project Supplemental 
and No Further Action Information for Various Sold Waste Management Units 

(SWMUs 1, 78, 196, 45, and 46); dated October 2004 
Sandia National Laboratories, EPA ID#NM 5890110518 

HWB-SNL-99-006, 99-021, AND 99-01 

INTRODUCTION 

This document responds to the July 19, 2005 Request for Supplemental Information 
(RSI) letter from William P. Moats of the State of New Mexico Environment Department 
(NMED) Hazardous Water Bureau (HWB) to the U.S. Department of Energy and Sandia 
Corporation (Sandia). A response to this RSI is due within 45 days of receipt of the letter 
by NMED, or by September 2, 2005. 

In this document, the NMED comnients (in bold font) are restated in the same order in 
which they were provided in the RSI. Following each comment, the "Response" 
introduces the U.S. Department of Energy/Sandia reply (in normal font style). 

1. NMED will not issue a Certificate for Corrective Action Complete for 
SWMU 196 until the cistern (a large seepage pit) is backfilled in accordance 
with the Septic System Abandonment Regulations at 20.7.3.410 NMAC. The 
DOE/Sandia Corporation should inform the NMED in writing as soon as 
possible after the backfilling of the cistern has been accomplished. The 
NMED will then reconsider issuance of a Certificate of Completion for 
SWMU 196 after said work is completed. 

Response: SWMU 196, the Building 6597 Cistern, will be backfilled to fulfill the 
requirement by NMED as stated in Comment 1. DOE/Sandia will inform the NMED in 
writing when this task has been completed. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

OCT 2 8 D1 

This letter is in response to the New Mexico Environment Department (NMED) 
Request for Supplemental Information and Certificates of Completion: Environmental 
Restoration Project Supplemental and No Further Action Information for Various Soil 
Waste Management Units (SWMUs 1, 78, 196, 45 and 46), October 2004, Sandia 
National Laboratories, EPA ID Number NM589011 0518 HWB-SNL-99-006, 99-021, 
and 99-013; dated July 19, 2005. The following is an excerpt from the U.S. 
Department of Energy and Sandia Corporation's (Sandia) response dated August 30, 
2005. The NMED comments are restated (in bold font), followed by Sandia's original 
response (in normal font). 

1. NMED will not issue a Certificate for Corrective Action Complete for 
SWMU 196 until the Cistern (a large seepage pit) is backfilled in 
accordance with the Septic System Abandonment Regulations at 
20.7.3.410 NMAC. The DOE/Sandia Corporation should inform the 
NMED in writing as soon as possible after the backfilling of the 
Cistern has been accomplished. The NMED will then reconsider 
issuance of a Certificate of Completion for SWMU 196 after said 
work is completed. 

Response: SWMU 196, the Building 6597 Cistern, will be backfilled to 
fulfill the requirement by NMED as stated in Comment 1. DOE/Sandia 
will inform the NMED in writing when this task has been completed. 

To follow-up on Sandia's response, the SWMU 196 Cistern was backfilled September 
23-30, 2005. Figures 1 through 5 (enclosed) show the progression of backfilling. The 
backfilling activities included removing the above-ground portion of the concrete wall 
that was approximately 3 feet above ground (Figure 1 ). The wall debris was knocked 
into the bottom of the Cistern (Figure 2). Clean backfill soil from the borrow pit located 
in the southern portion of Technical Area Ill was transported to the site. The soil was 
mixed with water (10%) at the borrow pit to allow for compaction. The soil was placed 



Mr. J. Bearzi (2) OCT 2 8 Di 

into the Cistern by unloading from dump trucks and allowed to fill the Cistern to within 
4 feet below ground surface (Figure 3). At that depth the Cistern area could be 
entered with equipment and was compacted with a vibratory compactor (Figure 4). 
The last 4 feet of backfill was compacted in approximately 1 foot lifts. Approximately 
460 cubic yards of soil was used to backfill the Cistern. The surface was returned to 
the surrounding grade (Figure 5). NMED personnel, Brian Salem, visited the site on 
September 27, 2005 with Mike Sanders of SNL to observe the backfilling activities. 

If you have any questions, please contact me at (505)845-6036, or John Gould at 
(505) 845-6089. 

Enclosure 

cc w/enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 

J. Volkerding, NMED-OB (2 copies) 
A. Blumberg, SNL, MS 0141 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1 087 
S. Griffith, SNL, MS 1 087 
M. Sanders, SNL, MS 1087 
T. A. Romero, SNL, MS 0933 
R. J. Segelhorst, SNL, MS 0945 

Sincerely, 

~cOt~\),_) Ct-e~t-2-...----, 
Patty Wagner 
Manager 



Figure 1. The above-ground portion of the Cistern wall after removal. 

Figure 2. The wall debris was knocked into the bottom of the Cistern. 



Figure 3. Clean backfill soil was dumped into the Cistern. 

Figure 4. The backfill soil was compacted starting at approximately 3-4 feet below 
ground surface and continuing in 1 foot lifts to the ground surface. 



Figure 5. SWMU 196 after completion of backfilling activities. 
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Site History 

Sandia 
National 
Laboratories 

SWMU 233 (Storm Drain System OuUall) covers approximately 0.03 acres of unpaved ground along the 
steep northem rim of lljeras Arroyo. The ouUall consists of a 175-ft long site with two storm-water dis
charge points. The first discharge point is located next to the unpaved TA-IV perimeter road at the end of 
the TA-IV outfall pipe. Storm water flows across bare grQund at the first discharge point and then into a 
storm-water grate that Is connected to a 75--ft long segment of buried piping. This piping terminates at a 
concrete drop structure from which the storm water discharges, for a second time, Into an earthen ditch. 

The site continues to occasionally receive storm water from a paved area located inside the TA-IV perime
ter fence. The outfall was bul~ In the ea~y 1980s. No chemical releases have been reported for the catch
ment areas. 

Depth to Groundwater 
The regional aquifer Is approximately 470 ft bgs, and a perched aquifer (not a source of drinking water) Is 

approximately 300 It bgs. 

Constituents of Concern 
VOCs 
SVOCs 
RCRA metals 
Chromium VI 

Recommended Future Land Use 
Industrial land use was established for this site. 
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SWMU 233 
Storm Drain System Outfall 

Soli sample collection In the bottom ha~ of SWMU 233, June 2001 . The drop structure Is visible at 
the bottom 

Summary of Data Used for NF A Justification 
Site Inspections were conducted between 1993 and 2002; no stained soli was observed. 

In June 1994, the ground surface at SWMU 233 was surveyed for UXO/HE and radioactive materials; no 
anomalies were detected. 

In September 1994, shallow-soil samples were collected at the most likely locations of contamInation. 
Eight samples were collected, including two samples at the first discharge poInt. four at the second dis
charge point, and two at the furthest extent of visible erosion and scour. The maximum sampling depth of 
the eight samples was three ft bgs. The soli samples were analyzed for TAL metals. TPH. VOCs. SVOCs, 
tritium. and gamma~mlttlng radianuclldes. No VOCs were detected in the soU samples. Twelve SVOCs 
were detected at low concentrations. The maximum TPH concentration was 140 mglkg. Of the metals. 
cadmium exceeded the background value. The maximum cadmium concentration was 2.3 mglkg. which 
exceeded the background value of < 1 mgikg. No radionuclides were detected above baci<ground aellvl
ties; however. where U-235 and U-238 were not detected, the MDAs exceeded the background aelivities. 

In September 2000, historical aerial photographs and TA-IV engineering drawings were used to confirm the 
discharge locations. 

In June 2001 . soli samples were collected at the first discharge point and at two locations below the sec
ond discharge point. Five soli samples plus one duplicate were collected at depths ranging from 0 to 5 ft 
bgs. All six samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium VI , gamma-emitting 
radionuclldes, gross alpha/beta, and tritium. No VOCs were detected in the samples. Seventeen SVOCs 
were detected. The maximum TPH concentration was 36 .2 mglkg. Chromium VI was detected In one 
sample at a concentration of 0.143 J mglkg. No RCRA metals or radionuclldes were detected above the 
background values. 

Recommended Future Land Use 
Industrial land use was established for this site. 

Risk assessment results for the residential scenario are calculated per NMEO risk assessment guidance In 
2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit Modlflcation Process." 

Because COCs were present In concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, II was necessary to per
form a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 

The maximum concentration for lead was 12 mglkg. The EPA Intentionally does not provide any human 
health toxicological data on lead; therefore. no risk parameter values could be calculated. The NMED guid
ance for lead screening concentrations for construction and industrial land-use scenarios are 750 and 1,500 
mg/kg. respectively. The EPA screening guidance value for a residential land-use scenario is 400 mg/kg. 
Because the maximum concentration value for lead at this Site Is less than the screening values, lead was 
eliminated from further consideration in the human health risk assessment. (See Footnote "b" in risk table 
belOW.) 

The total human health HI was 0.34 for the residential land-use scenario, which Is less than the NMED 
guideline of 1. The total estimated excess cancer risk was 2E-S for the residential land-use scenario, which 
is above the NMED guideline of 1 E-S. Using the UCLs of the mean concentrations for the main contributors 
to risk (arsenic. benzo(a)pyrene. and benzo(g,h.l)perylene]. the total estimated excess cancer risk was 
reduced to 9E-6. Thus. the total HI and estimated excess cancer risk are below the NMED guidelines for a 
residential land-use scenario. 

The human health incremental TEDE for a residenUalland-use scenario was 5.5E-2 mremlyr. which Is 
below the EPA numerical guideline of 75 mrem/yr. and the human health incremental TEDE for an industrial 
land-use scenario was 2.06E-2 mremlyr. which is below the EPA numerical guideline of 15 mremlyr. 
Therefore. SWMU 233 is eligible for unrestricted radiological release. 

USing the SNL ecological risk assessment methodology. the ecological risk for SWMU 233 is predicted to 
below. 

In conclusion. human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance. Thus, SWMU 233 Is proposed for CAC without institutional controls. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John GoUld 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoralion Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
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United States Department of Energy 
Sandia Site Office 

Sandia is a mUltiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy's 
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Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P. O. Box 5400 

Albuquerque, New Mexico 87185-5400 

. hUG ~ & 1995 

CERTIFIED MAll - RETURN RECEIPT REQUESTED 

Mr. David Nele[gh, Chief 
New Mexico and Federal Facilities Section 
RCRA Permits Branch 
U. S. Environmental Protection Agency, Region vI· . ( . 
1445 Ross Avenue, SUite 1200 . 
Dallas, TX 75202-2733 

Dear Mr. Neleigh: 

Enclosed are copies of the second set of No Further Action (NFA) proposals for 23 
solid waste management units (SWMUs) from t;,e Resource Conservation and 
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final 
Permit for Sandia National LaboratoriesJNew Mexico (SNLINM), ID No. 
NM5890110518. 

Copies of these proposals are also being submitted for comment to the New 
Mexico Envfronment Department {NMED), Hazardous and RadiOactive Materials 
Bureau. The Class 3 permit modification process will. be initiated after regulatory 
comments are addressed. 

If you have any questions, please contact John Gould at (505) 845-6089 or 
Mark Jackson at (505) 845-6288. 

Enclosures 

cc wlenclo$ures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 

Sincerely. a 
f!f7Y.jI 
~C" MichaeJ J. Zamors:4 
] Acting Area Manager 



Mr. David Neleigh 

cc w/o enclosures: 
M. Jackson, KAO 
J. Johnsen, KAO-AIP 
C. Soden, AL, EPD 
N. Morfock, EPA, Region VI 
T. Roybal, SNL, MS 1147 
M. Davis, SNL. MS 1147 
T. Vandenberg, SNL. MS 0141 
E. Krauss, SNL, MS 0141 
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PROPOSAL FOR 
NO FURTHER ACTION 

Site 233, Storm Drain System Outfall Site . 
Operable Unit 1309 

SANDIA NATIONAL LABORATORIES/NEW MEXICO 



1. Introduction 

1. 1 ER Site Identification Number and Name 

Sandia National LaboratorieslNew Mexico (SNLINM) is proposing a risk-based no further 
action (NFA) decision for Environmental Restoration (ER) Site 233, Storm Drain System 
Outfall Site, Operable Unit (OU) 1309. ER Site 233 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNLINM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 

1.2 SNL/NM Risk-based NFA Process 

This proposal for a determination of an NF A decision has been prepared using the criteria 
presented in Section 4.5.3 of the SNLINM Program Implementation Plan (PIP) (SNLINM 
February 1994). Specifically, this proposal will "contain information demonstrating that this 
SWMU has never contained constituents of concern that may pose a threat to human health or 
the environment" [as proposed in the Code of Federal Regulations (CFR), Section 40 
Part 264.51 (a) (2)] (EPA July 1990). The HSWA Module IV contains the same requirements 
for an NF A demonstration: 

Based on the results of the RFI [RCRA Facility Investigation] and other 
relevant information, the Permittee may submit an application to the 
Administrative Authority for a Class III permit modification under 40 CFR 
270.42(c) to terminate the RFI/CMS [corrective measures study] process for a 
specific unit. This permit modification application must contain information 
demonstrating that there are no releases of hazardous waste including hazardous 
constituents from a particular SWMU at the facility that pose threats to human 
health andlor the environment, as well as additional information required in 40 
CFR 270.42(c) (EPA August 1993). 

For a risk-based proposal, an SWMU is eligible for an NF A determination if the NF A 
criterion established by the SNLINM permit is met. This criterion, found in Section M.1 of 
the permit, is as follows: "[T]here are no releases of hazardous waste including hazardous 
constituents ... that pose threats to human health andlor the environment..." This risk-base 
proposal contains information needed to make the NF A determination. 

This proposal is using the technical approach which is the foundation for the SNLINM 
corrective action process. The details of the SNLINM technical approach are provided in 
Appendix C of the PIP. The first step in the technical approach is the data qualitative review 
step (the same step used to determine whether the SWMU is eligible for administrative NF A). 
Should significant uncertainties remain, the assessment of the SWMU continues within the 
SNLINM technical approach. 

At this site, sufficient data were not available to compare to established action levels or 
• develop site-specific action levels. Background soil samples were collected and analyzed to 
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develop upper tolerance limits (UILs) for metals. Site-specific data were collected to 
compare to existing soil action levels (proposed Subpart S action levels) and UTLs. If site
specific concentrations exceeded the proposed Subpart S action levels or UTLs, then a risk ... 
assessment was performed. The site-specific concentrations were compared to the derived ris~ 
assessment action levels. Concentrations less than these action levels, either proposed Subpart 
S action levels, UTLs, or derived risk-based values, triggered this NFA proposal for Site 233. 

1.3 Local Setting 

SNLINM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB) , the United States Forest Service, the State of New Mexico, and the Isleta Indian 
Reservation. SNLINM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 

ER Site 233 (Figure 1) is located on land owned by DOE. The outfall is located along the 
northern embankment of Tijeras Arroyo south-southwest of Building 986 in Technical Area 
(TA) IV. 

Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces, which in turn 
contain nine geomorphic sUbprovinces. Site 233 lies within the Tijeras Arroyo subprovince. 
The Tijeras Arroyo SUbprovince is characterized by broad, west-sloping alluvial surfaces and 
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived 
from many sources, including granitic and sedimentary rocks of the Sandia Mountains, 
sedimentary and metamorpmc rocks of the Manzanita Mountains, and sediments of the Upper e 
Santa Fe Group. 

2. History of the SWMU 

2.1 Sources of Supporting Information 

In support of the request for a risk-based with confirmatory sampling NF A decision for ER 
Site 233, a background study was conducted to collect available and relevant site information. 
Interviews were conducted with SNLINM staff and contractors familiar with site operational 
history. 

The following information sources were available for the use in the evaluation of ER Site 
233: 

• Confirmatory-sampling program conducted in September 1994 
• Risk analysis for one radionuc1ide 
• One surface radiation survey 
• One unexploded ordnancelhigh explosives (UXOIHE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
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2.2 Previous Audits, Inspections, and Findings 

In November 1993, the'Sandia ER staff recognized Site 233 as a SWMU. ER Site 233 was 
not listed as a potential release site based on the Comprehensive Environmental Assessment 
and Response Program (CEARP) interviews in 1985 (DOE September 1987). In addition, Site 
233 was not included in the Environmental Protection Agency (EPA) RCRA Facility 
Assessment (RFA) in 1987 (EPA April 1987) and Site 233 was not included in the Hazard 
Ranking System (DOE September 1987). 

2.3 Historical Operations 

The outfall discharged industrial effluent and storm water from TA-IV (Figure 1). Currently, 
the outfall discharges only storm wateL The specific constituents in the industrial effluent are 
not known. The possible discharge contaminants include chromates, antifoularits, chromium, 
sodium hydroxide, hydrochloric acid, chromosulfuric acid, diesel, and other petroleum 
products. Mineral oil is also considered a potential soil contaminant because of a recent 
release (June 1994) of mineral oil at a similar outfall, Site 232. 

3. Evaluation of Relevant Evidence 

3. 1 Unit Characteristics 

The Storm Drain System Outfall is confined to the downstream natural drainage. All releases 
would be contained in this limited area. 

3.2 Operating Practices 

Based on interviews and personnel correspondence, the outfall discharged industrial effluent 
and storm water from approximately 1978 to 1991. Examination of aerial photographs 
confirms this time frame but provides no additional information. 

3.3 Presence or Absence of Visual Evidence 

The approximately 175-foot long outfall and the cement culvert are the only physical evidence 
of the outfall system. No discoloration of soils was observed during site reconnaissance and 
soil sampling activities. 

3.4 Results of Previous Sampling/Surveys 

In 1994, the site was visually surveyed for surface indications of UXOIHE. No UXOIHE 
were found (SNLINM 1994a). Also in 1994, a surface radiation survey was conducted on the 
entire site using an Eberline ESP-2 portable scaler, with an Eberline SPA-8 (2 inch X 2 inch 
sodium iodide) detector. A thirty second integrated count was performed at each proposed 
sample location, while scanning the detector over an area approximately 2 feet in radius 
around the sample location. The alarm was set at 1.3 times the background count rate. No 
alarms occurred during the survey. No surface anomalies were detected (SNLINM 1994b). 
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3.5 Assessment of Gaps in Information 

No environmental sampling data existed for Site 233. If contamination was present, potential A 
constituents of concern (metals, radioactive constituents, and organic constituents), would be .. 
expected at shallow depths. Metals and radioactive constituents generally adsorb on soil and 
precipitate rather than remaining soluble. If organic constituents were introduced in the 
drainage, they should be detectable in surface or shallow subsurface soils. 

__________ . __ ~.Ji. (;p.rrfirmlltQr}lSampliDg_~ ___________________ ._. __________ --------------------------:----------

A surface (0-6 inches deep) ana shallow subsurface (6-36 inches deep) soil sampling program 
was developed and implemented in September 1994. The Confirmatory Sampling and 
Analysis Plan (SAP) can be found in Appendix A. Those soil sample results exceeding an 
action level are summarized in Table 1. A complete list of "hits" or detections and quality 
assurance (QA) results can be found in Appendix B. 

For health and safety purposes, a photoionization detector, OVM, was used throughout the 
field program. The OVM measured no anomalous vapor concentrations. 

Surface and shallow subsurface soil samples were collected at the most likely locations of 
contamination. The site "daylights" at two points. Two samples were collected where it first 
daylight:s. Then the surface discharge runs through a second concrete culvert. Four samples 
were collected where it exits the second culvert. This was the area of the greatest visible 
erosion. Two more samples were collected at the furthest extent of visible erosion and scour a 
(Figure 1). Every sample was analyzed for metals1

, chromium+6
, and total petroleum .. 

hydrocarbon (TPH). The four subsurface samples also were analyzed for volatile organic 
compounds (VOCs). Four samples were analyzed for semivoiatile organic compounds 
(SVOCs). As a general check for radioactive constituents, two samples were analyzed for 
tritium, one sample was analyzed for isotopic uranium and plutonium, and four samples were 
screened with in-house gamma spectroscopy. 

3.6. 1 Background Samples for Metals and Radioactive Constituents 

UTLs for background metals were calculated from analyses of 24 samples collected in the
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95 th 

percentiles for background radionuclides were calculated from samples collected throughout 
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. -

3.6.2 Organic Compounds 

No VOCs or SVOCs were detected positively. Some organic compounds were detected at 
levels below the reportable limit (qualified with a "]" in Table 1) and some also were detected 

1 Although the target analyte list (TAL) metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic, 
major cations are not induded in the evaluation. They do not pose a significant environmental or human health risk regardless A 
of concentration. .. 
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in the associated in the blank sample (qualified with a "B"). N~ne of these qualified 
detections indicate signiJicarit contamination. --

TPH was detected in four of the eight samples. Three of these four detections were at 
concentrations below 100 milligrams per kilogram (mglkg). One TPH analyses (Sample 233-
02-B) indicated a concentration of 140 mglkg. The average of the four samples was 82 
mglkg. These TPH detections do not indicate significant contamination. 

3.6.3 Metals 

The maximum local background value for beryllium was 0.53 mglkg. Beryllium was not 
detected above 0.53 mglkg. Mercury, selenium, silver, and chromium+6 were not detected at 
Site 233. All other metal concentrations except one analysis for zinc were below UTLs. 
Sample 233-03-A had a zinc concentration of 110 mglkg, compared to a UTL of 79 mglkg. 
The proposed Subpart S Action Level for zinc is 20,000 mglkg. The site is considered to be 
risk-free in terms of metals contamination. 

3.6.4 Radionuclides 

Thallium was not detected at Site 233. Plutonium-239/240, plutonium-238,and uranium-
235/236 were not detected above the minimum detectable activity (MDA). Activities of 
uranium-238 at 0.54 picocuries per gram (pCi/g) and uranium-234 (0.65 pCi/g) were detected 
in Sample 233-01-A, below the base-wide background 95 th percentiles of 1.1 and 1.0 pCi/g 
and below the maximum local background activities of 0.84 and 0.97 pCi/g, respectively. 
Tritium was detected in two samples with activities of 0.025 and 0.038 pCi/g, respectively. 

3.6.5 Quality Assurance Results 

As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality 
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part 
of the II-site sampling program. Analyses indicate that the field soil duplicates were 
comparable to the original soil sample results. The trip blanks and rinsates indicated no 
significant sampling contamination. QA results can be found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNLINM 1994). 

3. 7 Risk Analysis 

To further evaluate the site data for radionuclides with activities above background UTLs (or 
95 th percentiles) or those without background UTLs, risk was analyzed for tritium, assuming 
the maximum detected activity. 

The risk calculations were designed to produce conservatively large estimates of radioactive 
dose to counter uncertainties in the soil data. This approach facilitates the following decision 
regarding future activities at Site 233: 
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• If the conservative estimates based on the soil data result~ ~11 an ~ unacceptable dose 
(greater than 10 mrem/year), further investigation andioiremediation will be needed; 
or 

• If the dose estimates are acceptable, the potential for health hazards at the site is 
extremely low, and further actions will not be needed. 

The radionuclide dose was computed using methods and equations promulgated in proposed 
RCRA Subpart S documentation (EPA 1990). Accordingly, all calculations were based on the __ 
assumption that receptor doses from radionuclides result from ingestion of contaminated soil. 

Calculation of radionuclide doses required values of dose conversion factors, which are used 
to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents (in units 
of rnrem/year). A published value of the dose conversion factor (Gilbert et a!., 1989) exists 
for tritium. 

To assure that the computed doses were conservatively large, only the maximum observed 
activity of tritium was employed. 

Following proposed Subpart S methodology, the equation and parameter values used to 
ci\.lculate the summed radioactive dose were: 

where: 

DOSE 
DSR 

S 
I 
DCF 

= 

= 

DOSE = DSR x S 

total effective dose equivalent (rnrem/yr); 
dose-to-soil concentration ratio for the radionuclide (mremlyr)/(pCi/g), = 
I X DCF; 
soil concentration of the radionucIide (PCi/g); 
soil ingestion rate = 0.2 g/day = 73 g/yr; and 
dose conversion factor for the radionuclide (rnremlpCi). 

The PIP stipulates that, for the purpose of computing media action levels, the total radioactive 
dose at a site should not be greater than 10 mremlyear (SNLINM 1994), which corresponds to 
a cancer risk of less that 10-6 excess deaths. 

The input and results of the risk calculations are presented in Table 2. The radioactive dose 
is less than 10 mrem/year. Therefore, the site is considered to be risk-free in terms of 
radionucIide contamination. 
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3.8 Rationale for Pursuing a Risk-based NFA Decision 

--
Surface soil and shallow subsurface soil samples were collected at the two locations where the 
drainage "daylights" from concrete culverts and at the furthest extent of visible erosion/scour 
where the discharged effluent would have most likely settled. These three areas are the most 
likely areas for contamination. SNLINM is proposing a risk-based NFA because 
representative soil samples from ER Site 233 have concentrations less than action levels; 
either proposed Subpart S action levels, background UTLs, background 95 th percentiles, or 
derivedrisk-ba-sed -values.- ----- ----.- _. --- -

In addition 
• A site visit in 1993 by ER personnel confirmed the presence of a confined natural 

drainage with no discoloration in the soils. 

• In June 1994, a UXOIHE visual survey was conducted by KAFB Explosive Ordnance 
Division (EOD) and found no UXOIHE ordnance debris at Site 233 (SNLINM 1994a). 

• In September, 1994, as part of the surface soil sampling effort at Site 233, a surface 
radiation survey was conducted (SNLINM 1994b). No surface anomalies were detected at 
Site 233. 

4. Conclusion 

Based upon the evidence cited above, ER Site 233 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 233 is recommended for an NF A determination. 
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Figure 1. Storm Drain System Outfall Site 233. 
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Table 1. Site 233 - Results of Shallow Soil Sampling and Analysis 
Sample 

Analytical Method Constituent 
Concentration 

Qualifier(s) 
Background Action Level 

Identifier (mglkg) (mglkg) (mglkg) 

233·01·B YOCs (8240) 2·butanone 0.005 JB 

233-02·B YOCs (8240) 2·butanone 0.004 JB 

233·03·B YOCs (8240) 2·butanone 0.006 JB 

233·04·B VOCs (8240) 2·butanone 0.006 JB 

233·01·B SVOCs (8270) Acenaphthene 0.033 J .... .... .. ......... . ... . .... ... ... ... . _ ..... ... ._._- . - .. ....... . .. 

233·02·B SYOCs (8270) 
Bis(2·ethylhexyl) 

1.0 B 
phthalate 

233·01·A SYOCs (8270) Anthracene 0.044 J 

233·01·A SYOCs (8270) 
Benzo(a) 

0.049 J anthracene 

233·04·A SYOCs (8270) 
Benzo(a) 

0.036 J 
anthracene 

233·01·A SYOCs (8270) 
Benzo(b) 

0.055 J 
fluoranthene 

233·04·A SYOCs (8270) 
Benzo(b) oms J 

fluoranthene 

233·0)·A SYOCs (8270) 
Benzo(a) 

0.070 J 
pyrene 

233·04·A SYOCs (8270) 
Benzo(a) 

0.093 J 
pyrene· 

233·01·A· SYOCs (8270) Chrysene 0.10 J 

233·04·A SYOCs (8270) Chrysene 0.12 J 

233·01·B SYOCs (8270) 
Di·n·butyl 

0.21 J 
phthalate 

233·04·B SYOCs (8~70) 
Di·n·buty) 

0.057 J 
phthalate 

233·01·A SVOCs (8270) Fluoranthene 0.099 J 

233·01·B SVOCs (8270) Fluoranthene 0.068 J 

233·04·A SYOCs (8270) Fluoranthene 0.073 J 

233·04·B SVOCs (8270) Fluoranthene 0.047 J 

233·0)·B SYOCs (8270) Napthalene 0.086 J 

233·01·B SVOCs (8270) Phenanthrene 0.11 J 

233·01·A SVOCs (8270) Pyrene 0.083 J 

233·01·B SYOCs (8270) Pyrene 0.043 J 

233·04·A SVOCs (8270) Pyrene 0.049 J 

233·02·B TPH (8015) TPH 140 

233·03·A TPH (8015) TPH 40 

233·03·B TPH (8015) TPH 78 

233·04·B TPH (8015) TPH 68 

233·03·A TAL Metals (6010) Zinc 110 79 20,000 . 

233·01·A Tritium (600 906.0)' Tritium 0.025 pCi/g 2,170,000 pCilg 

233·04·A Tritium (600 906.0) Tritium 0.038 pCi/g 2,170,000 pCilg 
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-~-~------~--TableT~ Site--23r=-Results oFSliallowSoir-SrunpHng and Analysis (Concluded) 

A "J" qualifier means detected at a concentration below the laboratory reporting limit. 

A "B" qualifier means detected in the associated blank sample. 

For zinc, background is the 95 percent upper tolerance level for the local background data. 

For zinc, the action level is the proposed Subpart S action leveL 

The tritium action level is a calculated risk-based leveL 

Table 2. Risk Calculations for Site 233 

Constituent Activity (PCi/g) 
DCF Individual Dose 

Source of DCF 
(mrem/pCi) (mrem/year) 

Tritium 3.80E-02 6.30E-08 1.75E-07 Gilbert et aI., 1989 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Introduction 
The purpose of the sampling and analysis described in this plan is to determine the 
appropriate way to proceed toward closure of 11 ( of the 17) sites in the Tijeras Arroyo 
Operable Unit. Based on the surface and shallow subsurface soil samples and analyses for 
the constituents of concern (COCs), one of three approaches will be pursued for each site: 

1. A petition for "No Further Action" (NFA) will be produced for regulatory 
consideration; 

2. A voluntary corrective measure (VCM) will be designed and implemented, 
hopefully followed by an NFA petition; or .. .. . 

3. The site assessment and eventual closure will follow the standard RFI/CMS path 

Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the 
storm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, II, 
and IV. The general sampling program for the outfaUs will be to collect four samples at the 
head of the outfall, two samples of surface soil (0 to 6 inches deep) and two samples of 
shallow subsurface soil (18 to 36 inches deep) and four samples (two surface soil and two 
shallow subsurface soil) at the furthest extent of channel erosion and scour. The analytes 
for most of the samples are volatile organic compounds, semi-volatile organic compounds 
[BNAs), metals, chromium+ 5'for samples where chromium is found in a metals analysis, total 
petroleum hydrocarbon (TPHI. explosives, Total Kjeldahl Nitrogen {TKNI. nitrate/nitrite, and 
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and 
chlorodiphenyls (PCBs). 

Sampling Procedures and Volumes 
Surface soil samples will be collected with a stainless· steel scoopula or trowel and placed in 
a stainless steel bowl. After at least 1000 mIl of soil has been collected, the soil will be 
thoroughly mixed in the bowl and transferred to two or three 500-ml sample bottles with a 
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate 
sample information (sample depth, collection date and time, etc.) will be documented on the 
chain-of custody (CDC) after each sample is collected. Samples will then be packaged and 
cooled to 4 degrees Celsius. '. 

Shallow subsurface soil samples (18-36 inches) will be collected with a 2-inch (minimum) 
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into 
the ground until the bucket at the end of the auger (last 6-8 inches) is full of soil or refusal 
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume. 
A hand shovel may also be used to bypass large rocks in order to continue with the auger. 
The auger is then extruded counter-clockwise from the ground and the soil is removed from 
the auger and placed in a stainless steel bow!. After 1,1252 ml of soil has been collected, 
the soil will be mixed in the bowl and transferred to two or three 500-ml sample bottles and 
one 125-ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled 
accordingly and the appropriate sample information will be documented on the COC after 
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius. 

Waste Generation and Equipment Decontamination 
Decontamination of sampling equipment will be done between each sample. 
Decontamination will include thoroughly washing the inside and outside of the sampling 
equipment with a spray of ALCONOX'" or LlQUINOX'" and water; rinsing with distilled, 

1The sample volume varies between 1,000 and 1,500 ml depending on the analyses for the sample. 

2The sample volume varies between 1,125 and 1.625 ml depending on the analyses for the sample. 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

deionized water; and drying before reusing. No soil waste will be generated. The soil 
removed from the hand-auger- holes, while collecting samples at a depth of 18 to 36 inches, 
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers, 
and shovels, will be decontaminated with water and ALCONOX'" after each use. The decon 
leachate w[l/ be stored in capped 1-gallon containers. One or two containers will be used for 
each site and two to four containers will be used for the background samples. The 
containers will be labeled as "lOW" and the site number identified on each container. All the 
containers will be stored at Site 232, a central location. The leachate waste will be disposed 
according to the analytical results of the soil samples collected at the site. 

Site Descriptions 
The sites that will be sampled are 

• Site 46, Old Acid Waste Line Outfall; 
• Site 50, Old Centrifuge Site; 
• Site 77, Oil Surface Impoundment; 
• Site 227, Bldg. 904 outfall; 
• Site 229, Storm Drain System Outfall; 
• Site 230, Storm Drain System Outfall; 
• Site 231, Storm Drain System Outfall; 
• Site 232, Storm Drain System Outfall; 
• Site 233, Storm Drain System Outfall; 
• Site 234, Storm Drain System Outfall; and 
• Site 235, Storm Drain System Outfall.-

The site locations are shown in Figure 1. A description of the site history, conditions, 
previous investigations, and sampling plans are described in the following sections. 

Site 46: Acid Waste Line Outfall 
The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line 
begins as a north-south trending, 750-feet long open trench in a grassy field, northwest of 
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the trench. As the 
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway 
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed 
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably 
supported by the discharge, growing southeast of the spillway to the active arroyo channel 
(about 200 feet distance from the spillway). The site is not restricted and is easily 
accessible. 

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line has been discontinued. The line received wastes from plating, etching, and photo 
processing operations, and cooling tower "blow down". Acids and metals are target 
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site' history, 
and ferric chloride was found in the soils during a limited sampling event. Various 
radio nuclides, possibly including tritium, uranium, and plutonium were used in TA I. 

Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site 
98 {Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of 
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odor, The 
waste solution from the silver re~overy unit reportedly was discharged to the Old Acid Waste 
Line, which is the only specific information about chemical discharges. 

The site has been visually surveyed for surface indications of unexploded .ordnance and high 
explosives (UXO/HE), No UXO/HE were found. Also, a surface radiati.on survey was 
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conducted on the entire site. -No surface radiation anomalies were detected. 

The sampling program includes four samples collected at the "head" of the site outfall (by 
the fire extinguisher training area west of TA IVI and four samples collected by the spillway 
into the Tijeras Arroyo drainage /Figure 1). Every sample will be analyzed for tritium, metals, 
chromium +6/if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be 
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples witt be 
analyzed for vol-atiles. The analytes are fisted in Table 1. A "4ft on the table indicates that 
All the samples will be analyzed 
for that specific analyte whereas a "2" .on the table indicates half the samples will have 
additional analyses for the analyte listed. 

Site 50: Old Centrifuge 
Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the 
early 19505 to test units under G forces. The fClciJity is located east of the TA (I fence in a 
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete 
centrifuge pad has a diameter of 80 to 90 feet. _ The site has a 7-foot high wooden retaining 
wall on the north, east, and south sides. The west side is open. The centrifuge arm 
assembly, which has a 20-foot radius~ is sitting outside the wall to the north and appears to 
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable 
between two telephone poles on the north and south side of the pad. The control wiring 
went to a bunker located to the southwest over the escarpment. The bunker had a electrical 
transformer containing PCB. The electrical transformer has been removed. The pad was not 
stained and no spills or leaks were reported. 

The centrifuge was rocket driven by two T40 6-KS-3000 or two Deacon 3.505-5700 solid 
rocket motors. The combustion byproducts produced by these rocket motors were carbon 
dioxide, carbon monoxide, water, hydrochloric acid, -aluminum oxide, - and possibly barium 
oxide. No other HE is known or suspected at the site. The rocket orientation would expel 
combustion byproducts towards the retaining wall and the opening to the w~st. The rocket 
propellant would be consumed in the rocket motor case: Under normal operating conditions, 
no unburned propellant would be released. 

In 1987, a reconnaissance investigation at five potential contaminated sites, including the 
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium, 
TNT, HSl inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including 
barium, were detected at concentrations well below regulatory action levels. Total uranium 
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides, 
and semi-volatiles TClP compounds were not detected. 

Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected 
to be around the edge of the centrifuge pad at the surface, probably along the open west side. 
The constituents of concern are metals (specifically lead, beryllium, and barium), depleted 
uranium, and high explosives. Four surface samples and four subsurface samples will be 
COllected. The sampling locations will be biased toward the west side of the site because that is 
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the 
subsurface samples will be analyzed for uranium and high explosives. All four subsurface 
samples will be analyzed for metals. 

Site 77: Oil Surface Impoundment 
The Oil Surface Impoundment Site is outside the TA IV fence, southeast of Building 981-1. The 
surface impoundment, which was constructed in the 1970's, is used to catch waste water from 
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was 
unlined. Since then the impoundment was drained. Soil samples were analyzed for PCBs and 
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__ solvents. Based on the analytical results, the impoundment was determined 10 be clean. 
Subsequently, the impoundment was lined with geotextile and is now regulated under Sandia's 
Surface Water Discharge Program. 

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and 
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface 
samples are proposed. The samples will be collected along the perimeter of the existing lined 
pond (Figure 1). All the samples wilt be analyzed for PCBs. The subsurface soil samples also 
will be analyzed for volatile organic compounds (Table 1). 

-e 

.--~-----~ ----------
-- - --- - --. Site 227:B1TnKer904-0-ulfalr-~-

Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 46) in TA II. The 
site starts where the discharge exits the septic tank piping system, approximately 100 feet 
northeast of the southemmost point of TA II. The extent of the area influenced by the discharge 
may include the bank of Tijeras Arroyo below the outfall and some area between the outfall and 
the main channel of Tijeras Arroyo. The site is along the eastem edge of ER Site 45. 

-- - - -------_.-.. _ .. _.- -_ .. _- --, .... _--. - - - ---- -
Building 904, built in 1948, was used fOfweapons assembly, HE testing, photo processing, and 
various other testing. Sanitary wastes were discharged to a septic tank, and other wastes were 
discharged to the outfall. 

Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras 
Arroyo due to a fecent release (June 1994) of mineral oil at Outfall 232 and vague historical 
records. 

Possible soil contaminants are explosives, radioactive materials froni weapons processing, 
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methyl ethyl 
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohols), and inorganics (ammonium 
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide). 

Access to this site is along the TA II perimeter road. This site is within the TA \I testing exclusion 
zone. The best days to sample are generally Friday, Saturday, and Sunday, when'testing ceases. 
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Prior to sampling 

1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 
drainage; 

2. these locations will be visually scanned for UXOIHE; and 
3. these locations win be screened for surface radiation anomalies. 

The proposed sampling program is to collect four surface soil samples and four sharrow 
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The 
other two surface and two subsurface samples will be collected at the furthest visible channel 
erosion and scour (Figure 1). The analytes are listed in Table 1. 

Sites 229 - 235: Storm Drain Systems Outfalls 
These sites consist of the discharge areas at seven outfalls along the northern embankment of 
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs I, II, and IV. 
Presently they only discharge storm water. The outfalls receive runoff from Site 96 (Storm Drain 
System) and other engineered drain systems within the three TAs. The sites are along 
approximately 'X miles of the embankment. 

The specific constituents in the industrial effluent at these sites are not known. The possible 
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array 
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only), 
semi-volatiles, metals and Chromium"';, if chromium is found in the metals analysis. 
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Mineral oil is also being considered a potential soH contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical 
records. Therefore, soil samples will also be analyzed for TPH. 

At Sites 229 through 234, prior to sampling 
1. tumbleweeds wilt be cleared from locations to be sampled and placed adjacent to the 

drainage; 
2. these locations will be-visually scanned tor UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

Site 229 is due east of the footings of the old guard tower and the south "comer" of the TA II 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along the TA 1/ perimeter road. This site is within the TA II testing exclusion zone. The 
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce 
Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Because this site discharges from TA II, various radionuclides, possibly including tritium, uranium, -
and plutonium are of concern; Four surface soil and four subsurface soil samples will be collected 
at this site (Figure 1). The analytes are listed in Table 1. 

Site 230 is west of Building 970 in TA IV. A drain pipe discharges into a bowl-shaped concrete 
structure adjacent to Building 970A. Flow from this structure is directed to a drain and flume 
located approximately 120 feet further west The flume carries the flow to a discharge point 
slightly above the base of the arroyo embankment Doug Bloomquist (845-7455) must be 
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four -
subsurface soil samples will be coUected at this site (Figure 1). The analytes are listed in Table 1. 

Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top 
of the embankment. The flume carries the flow to a discharge point near the base of the slope. 
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed 
in the area .. Four surface soil and four subsurface soil samples will be collected at this site (Figure 
1). The analytes are listed in Table 1. . . -

Site 232 consists of two outfalls. One outfall is south of Building 97DA, east of the lined lagoon. A 
drain pipe discharges to a concrete flume near the top of the embankment The flume carries the 
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons 
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day 
after the spill the site was screened for radiation and UXO/HE. No surface radiation anomalies or 
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected. 
The samples were sent to Quintera laboratory in Denver for analysis for organics, metals, 
chromium+6, and gamma spec. Other than TPH from the mineral, no contaminants were detected. 
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated 
with mineral oil above 100 mg/kg ofTPH. 

The second outfall in Site 232 also is south of Building 970A, west of lined lagoon, and 
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete 
structure opening near base of embankment Access to the site is along the road outside the 
south side of TA IV. Four surface soil and-four subsurface soil samples will be collected at this 
drainage Figure 1). The analytes are listed in Table 1. 

Site 233 is south-southwest of Building 986. Near the top of an escarpment, a smail metal drain 
pipe discharges to an open drain wh,ich directs fJowwithin another pipe before discharging near 
the base of the hills/ope. Access to the site is along the road outside the south side ofTA IV. 
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The 
analytes are listed in Table 1. 

Site 234 is southeast of Building 9811 (Inflatable Building) and a lagoon impoundment (Site 77). 
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The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage 
" channel splits directly uphill of a tree. Access to the site is along the road outside the south side 

of TA IV. 80th channels will be sampled." Six surface soil and six subsurface soil samples will be 
" collected at this site (Figure 1). The analytes are listed in Table 1. 

Site 235 is immediately downstream of a large concrete spillway on the northeast side of 
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank 
of the arroyo and descends into the channel. The flow moves in a confined channel after 
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened 
for surface radiation With no anomalies detected. This channel is considerably larger than the 
other outfaH sites. Six surface soil and six subsurface soil samples will be collected at this site 
(Figure 1). The analytes are listed in Table 1. 

Background 
Background soil concentrations for organic contaminants should be negligible. Background 
concentrations for total metals and radionuclides must be determined for comparison to 
concentrations found at the sites. Twelve locations have been identified to collect samples for 
background determination (Figure 1). At each of these sites, one sample will be collected at a 
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1) .. In addition, the" 
background study report prepared by International Technology Corporation (May 1994) will also 
be used to evaluate the data. 

Quality Assurance 
As shown in Table 1, quality assurance samples will include the following: 
• Field "duplicates" on more than 10 percent of the samples. These samples will be 

collected adjacent to the original surface soil sample and in the same hole as the original 
subsurface soil sample; 

• Field soil blanks for more than 1 D percent of the VOC analyses. These sample wifl be 
obtained from Sample Management Office (SMO) and will contain no VOCs; and 

• One rinsate blank. All rinsate will be composited in one container. A sample of the 
rinsate will be analyzed for all constituents. The disposal method for the rinsate will be 
determined by the analytical results on this sample. t 
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Sile Site NanlH 

Old Acid Waste Line 46 
Oulfall (Tijeras Arroyo) 

50 Old Centrifuge Site (TA-2) 
77 Oil SurJace Impoundment 

227 

229 

230 

231 

232 

233 

234 

Bldg. 904 outfall (T A-Z) 

Sturm Drain System 
Outfall 

Storm Drain System 
Oulfall 

Storm Drain System 
Outfall 

Siorm Drain System 
OU!fali 

Slorm Drain System 
Outtall 

Sionn Drain Syslem 
Outfall 

Storm Drain System 
Outfall 

Potential Contaminants 
Ferric chloride, chromic acid and other acids, 
ammonia, photo processing chemicals and 

other unknown chemicals 
Rocket propellant and residues 

Solvents and PCBs 

4 2 4 4 2 

4 4 
4 

~;~" ~ -- .............. w .... u "''''I''~ «UU /"'\l1tuy::il::; t-'tan 

Irface Soils 

.. 
E 
E 

Ic~ 

4 -4 4 2 

4 2 

-4 2 2 4 4 

2 1 2 4 
4 4 4 

High explosives, radioactive materlals, nitrate, 
toluene, methanol, other solvents, carbon 

tetrachlaride, ammonium hydroxide, barium, 
cadmium, silver, chromium, titanium, cyanide 

4 2 4 422244 4 2 422 4 4 

Chromates, anlifoulants, chromium, sodium 
hydroxide, hydrochloric acid, chramosulfurlc 4 2 4 4 4 

acid, diesel, other petroleum products 
4 2 4 2 2 4 4 

Chromates, anlifoulants, chromium, sodium 
hydroxide, hydrochloric acid, chromosutfuric " 2 4 " 

acid, diesel, olher petroleum producls 
4 2 2 1 1 " 4 

Chromales, anUtoulan!., chromium, sotllum 
hydroxide, hydrocnlOric acid, chromosulfurfc 4 2 4 " 

acid, diesel, olher petroleum products 
4 2 2 1 1 " " 

Chrgma!es, anUfoulanls, chromium, sodium 
hydroxide, hydrochloric acid, cnromosulfurlc 4 2 4 4 

acid, diesel, other petroleum products 
4 2 2 1 1 4 " Chrom.las. anlifoutant., chromium, sodium 

hydrOXide, hydrochloric acid, chromosulrurlc 4 2 4 4 4 
acid, diesel, olher petroleum products 

2 2 1 1 4 4 

Chromates. antifoulanls, chromium, sodium 
hydroxide. hydrochloric acid. chromosulfuric 6 3 B 6 
. acid, diesel, other petroleum products 

6 2 2 1 1 6 6 

Chromales, antifoulants, cnromium, sodium 
hydroxide, hydrochtoric aCid, chromosulruric 4 2 4 4 " acid, diesel, olher pelroleum products 

2 2 1 1 4 " 

Subsurface SOils 

. 

2 4 4 2 4 4 4 4 2 

4 2 -
4 

2 4 4 2 4 2 4 4 4 4 2 

2 4 4 4 4 4 2 ; 

2 4 4 4 2 

2 4 4 4 2 

2 4 4 4 2 

2 " 4 " 2 

3 6 6 6 

2 " 4 4 2 

~ ____ ~o~a~C~k~g~rO~U~nd~ __ -4 ______________ ~ ______________ ~_1~2-+~~1;2+-~~~4-~~~ar~12~~~~3~~3~~3~1~2+-~-+ __ ~-+~12~~~+-~~~~~~1~2+--+~~31-3~~3 
OA Duplicates Na 2 5 4 1 4 1 1 1 1 1 2 5 2 5 4 1 4 1 1 1 1 1 
QA Field Soil Blank Na 5 

QA Hinsale Na 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Totals 58 22 60 43 6 37 8 19 10 39 8 6 30 17 20 58 53 21 60 42 5 38 5 9 9 36 5 16 9 11 
Totals - Surface Plus Subsurface 116 43 120 85 11 75 13 19 19 75 8 11 46 26 31 53 

• Analyze for Cr' only If Cr is detected In metals analysis 
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ACRONYMS FOR ANAL YI/CAl DATA 

Organic/metals data for soil = mg/kg 
Radionuclides data for soil = pCifg 

ND = Not detected 

NS = Not significant 

MDA = Maximum Detectable Activity 

._-::_::: :"':::7:-::~":::-: 
- -,- --=-:-- ' - ----= 

J = Detected at a concentration below the laboratory reporting limit 

B = Detected in the associated blank sample 

. ' ... 

'1-\ 
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Appendix C. Background Calculations for Metals and Radionuclides 

To evaluate metals data, 24 background samples were collected for metals analyses.4 Distribution 
analyses was performed first by constructing histograms. The histograms indicated a parametric 
distribution. Outliers were screened in a two-step process as described in the base wide 
background report (IT 1994). The first step is to perform an "a priori" screening for very high 
values relative to the rest of the data set. This is qualitatively performed by visually examining a 
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest 
neighbor are removed from the ·data set during this step. None of the anomalous values were 
deleted by the "a priori" process. 

The second step, from EPA, 1989, determines whether an observation that appears extreme fits the 
data distribution. A statistical parameter, Tn is calculated: 

where: 

Xn = questionable observation; 

x. = sample arithmetic mean; and 

S = sample standard deviation 

Tn is compared to a table of one-sided critical values for the appropriate significance level (upper 5 
percent) and sample size from a table provided in EPA 19B9. Extreme concentrations for barium, 
calcium, chromium, copper and nickel were identified as outliers and were excluded from the data 
set. These anomalous values may have resulted from laboratory or sampling error. 

Probability plots. were 'then replotted to determine whether the data fit normal or lognormal 
popUlations. These plots are shown in Appendix D. The UTL& was calculated for data sets that fit 
a normal or lognormal distribution. 'Data sets are provided in Appendix D. As re'commended by 
EPA, a tolerance coefficient value of 95 percent was used (EPA 19B9). Most metals background 
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not 
calculated for mercury, selenium, and silver because mercury and selenium were not detected and 
silver was detected only once in the 24 background samples. The beryllium background data did 
not fit a normal or lognormal distribution. The maximum value in a data set is commonly taken as 

,the UTL in a non-parametric setting (Guttman, 1970). The maximum background beryllium 
concentration was 0.53 mg/kg. 

Base-wide background UTLs for radio nuclides were established by International Technology (IT) 
Corporation to compare and evaluate radionuclide data (IT, 1994). A table is provided in Appendix 

2These data are referred to as local background data. The data collected throughout Kirtland Air Force Base (KAFBI. with 
most of the data collected within SNLlNM technical areas, are called base·wide background data (IT 19941. 

3 UTL = x + KoS. where: 
UTL = Upper tolerance limit; 
X = Sample arithmetic mean (for normal distribution). sample geometric mean (for lognormal distributionl; 
S = Sample standard deviation; and • 
K = One-sided normal tolerance factor (95 percent for these evaluationsl, 
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o with radionuclide background data and the corresponding UTLs. The maximum activity from the 
six local background samples for isotopic plutonium and isotopic uranium was used as an additional 
method to evaluate the data. Also, in-house gamma spectroscopy was performed on all 24 .-
background samples and indicated low levels of radioactivity but no significant contanlination. .. 
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d" -
omctric mean - 1.96162 
ciance Q 0.0713494 
andacd deviation - 0.257113 
andacd erroc - 0.0556959 
~imum - 1. 050e 
dmum - 2.56495 
1ge - 1-12986 
ler quartile - 1.80829 
lec quartile ~ 2.17475 
:erquartile range - 0.366463 
''''''ess - -0.263077 
"d. skewness - -0.515077 
otosis - 0 .18883 
d. kurtosis - 0.184B54 
ff. of variation - 13.452B 
- 45.6679 

Lognormal Probability Plot for Copper 
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lJltCl.l·Y SCLl.ciscic.s roe loq(l.c~clJ 

nt ... 2-1 
cage - 2.139JG 
Lan - 2.06049 

metric mea" ~ 2.09509 
iance = 0.107002 
ndacd deviation - 0.433454 
ndard errOr - 0.0884784 
lmum Q 1.16315 
lmum Q 2.99573 
]e - l.83258 
lr quartile - 1.87133 
'r quartile - 2.4414 
,rquartile range = 0.570072 
mess - 0.0350174 
I. skewness Q 0.0700348 
:osis = 0.200156 
I. kurtosis = 0.200156 
·f. of variation = 20.261 
= 51.3446 

Lognonnal Probability Plot for Lead 
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~ur -y Statistics eor log (Hagncsillm) 

e -24 
,,~qe - 0.14232 

~dian = O.lGOll 
(ode .. 
:eometclc mean - O~lJ015 
'a.ciance - 0.0706013 
:tandard deviation - 0.265709 
candard error - 0.0542376 
inLmum - 7.64969 
,xLmum - 8.63052 
anqe - 0.900029 
ower quartiie - 7.95369 
?per quartile - 8.3064 
,~terquartile range - 0.352709 
t.ewness - -0.0600401 
:nd. skewness - -0.120096 
,rtosts - -0.414246 
,,~d. kurtosis - -0.414246 
'~ff. of variation - 3.26331 
1m = 195.416 

LognoIDlal Probability Plot for Magnesium 
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lInunacy Statistics COL' 10<] (Manqilncsc} 

Junt:: = 21 
,.rccaqc ... 5.273) 
~(!ian "'" 5 _ 29£132 
)de CIt • 

lomctr:-ic mean ... 5.2661 
lciance - 0.0771074 
:andacd deviation - 0.277826 
:andard OCLOC ~ O~OS6711 
.nimum - 4.59512 
,ximum - 5.19909 
nge - 1. 203 97 

' .... ec qUartile - 5.21999 
oper quartile - 5.39363 
terquartile cange c 0.173637 
ewness - -0.660387 
nd. skewness - -1.32077 
rtosis - 1.62566 
nd. kurtosis - 1.62566 
eff. of variation c 5.26854 
m - 126.559 

Lognormal Probability Plot for Manganese 
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;urruna l"y Statistics foC' log [Nickel) 

~ 23 
.• ga c 1.70451 

;dian = 1.02455 
ode -
eomctclc mean - 1.74596 
aciance" 0 .. 1246 
tandacd deviation - 0.352987 
:andacd e["coc - 0.0736029' 
lnimum - 0.875469 
lximum - 2.48491 
lOge Q 1.60944 
>wec quacti1e - 1.58924 
>per quacti1e - 2.04122 
tecquacti1e range - 0.451985 
:ewness - -0.609856 
nd. skewness - -1.19403 
ctosis - 0.992502 
nd. kuctosis - 0.971605 
~ff. of variation - 19.7805 
m - 41. 0438 

Lognormal ~robability Plot for Nickel 

99.9 

99 
~ 95 4.> 

8 
4.> 80 0. 
4.> 
i> 50 ...... 
1ti ........ 20 :;l 

§ 5 
U 

1 

0.1 

" / 
RY 

J 
if 

g# VIf 
, 

n .3-~ '. 
a V I 

,/ 
0.8 1.1 1.4 1.7 2 2.3 2.6 

Nickel concentrations in soil, mglkg (ppm) 



l.ffi(ll'Y sUl.tistic:..; fOl" toq(Potassium) 

n ( ::: 21 
<"agc - 7.210G2 
ian'" 7.31322 
c = 7.)1322 
metcic mean = 1.20542 
lance = 0.195599 
.1dacd deviation ... 0.442265 
ldard eccoc - 0.0902771 
emum ~ 6.30992 
imurn = 7.901.01. 
Ie - 1.591.09 
lr quartile - 6.62802 
'c quartile - 7.57526 
'cquactile cange - 0.747233 
lOess - -0.373735 
I. skewness - -0.74747 
:osis - -0.B3864 
i. kurtosis - -0.83864 
'f. of variation - 6.12673 
- 173.247 

Lognormal Probability Plot for Potassium 

99.9 

·99 

~ 95 
0 
~ 80 P.. 
<l.) 

i>- 50 . .-.( 
td 

.....-< 20 ;::i 

§ 5 
U 

0 

'no C L------' , 

!i.S--~. 

n ( ~ 
ifu 

. 

'< .. ~ ~ 
.. 

p-
1 

0.1 
. 

6.3 6.6 6.9 7.2 7.5 7.8 8.1 

Potassium concentrations in soil, mglkg (ppm) 

, 



i'ucrunCl.L-Y Statistics for Icon 

~ 24 

e CJC - 9529.-1.7 
.:dian = 9400.0 

lode - 11000.0 
;cometcic mean - 8977.S 
'ariance - 1.036JE7 
tandacd deviation - 3219.17 
tandacd error - 657.109 

:inimum - 44 00.0 
aximum - 16000.0 
ange - 11600.0 
ower quartile - 6900.0 
pper quartile - 11500.0 
~terquartile range - 4500.0 
kewness - 0.20025 
:nd. skewness - 0.400499 
1rtos1s - -0.620589 
:nd. kurtosis - -0.620589 
]eff. of variation'- 33.7822 
1m - 228700.0 

N onnal Probability Plot for Iron 
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:urnmar:y Statistics fot" log (V,'l!l.'l.dium) 

'ount =. 24 
.v-eca.C)c = 2~09094 
adian ~ 2.0Jl40 
ode -= 
cometcic mean ~ 2~07064 

aclance - O.1224~4 
tandacd deviation ~ 0.34992 
tandacd c~~oc - 0.0714271 
inlmum - 2.26176 
.xlmum - 3.55535 
.0ge - 1.29359 
:Mer quactlle - 2.67355 
'pee qua~tile - 3.19846 
lterquarti1e ~ange - 0.524911 
:e"oess - 0 .158415 
:nd. si<:e\lness - 0.316831 
l~tosis ~ -0.6B8(91 
:nd. I::uctosis - -0.688(91 
'ett. of vaciation = 12.104 
:m = 69.3826 

Lognormal Probability Plot for Vanadium 
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:urrunal:Y Statistics fOl" Zinc 

- 24 
.gc - 49 .• 0 

... ian "" S2.0 
ode - 52.0 
eomecric mean ~ 46.9434 
.riance - 171.47B 
candard deviation - 13.095 
:andard error - 2.67J 
lnimum - 21.0 
lldmum - 69.0 
mqe - 48.0 
Mer quartile - 41. 0 
'per quartile - 59.0 
lterquartile ranqe - 17.0 
:e'\ffiess - -0.633044 
nd. skewness - -1.26609 
.rtosis - -0.0224531 
nd. kurtosis - -0.0224531 . 
eff. of variation - 26.7244 
m - 1176.0 

Normal Probability Plot for Zinc 
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Local Background Soil Results 

~ ., 
:;:; 
';:: 
c: 
<ll 
"0 E >-c: 
Q) 

;:J 
0 c: 
E a. 

E E 'p :;J ro 
~ 

c: 
(f) « 

Bkg-01-A 2700 6 
Bkg-Ol-B 4100 8 
Bkg-02-A 2400 4 
Bkg-Ol-B 3400 7 
Bkg-03-A 4800 9 
Bkg-03-B 6000 10 
Bkg-04-A 4000 7 
8kg-04-B 3300 6 
Bkg-05-A 6400 13 
Bkg-05-B 5500 10 
Bkg-06-A 4500 9 
8kg-06-8 3800· 8 
Bkg-07-A 3100 6 
Bkg-07-B 3600 7 
Bkg-08~A 2200 5 
Bkg-08-B 3600 7 
Bkg-09-A 5900 11' 
Bkg-09-B 3400 7 
Bkg-l0-A 7500 11 
Bkg-l0·B 6600 11 
Bkg-l1-A 8300' 13 
Bkg-11-B 10000 16 
Bkg-12-A 56,00 11 
Bkg-12-B 8600 14 

Concentrations in mg/kg 
Activities in pCi/g 

E E 
0 :;J E E ~ '2 'E :J 
Q) ::J >. '0 
to 'c .... "0 m .... ro Q) (3-« co !D U 
2 110 NO 0,9 23000 
2 130 0,3 1.5 24000 
2 110 NO 0,8 35000 
2 130 NO 1 31000 
5 110 0.4 1.8 36000 
2 9li 0.4 1.8 28000 
2 120 0.3 2.3 24000 
2 120 ND 1.4 24000 
6 210 0,6 1.8 78000 
6 140 0,5 1.7 33000 
6 150 0.3 1.5 46000 
2 150 0.3 1.1 51000 

,2 95 0.3 1.1 34000. 
3 100 0.3 1.3 39000 
6 160 NO 0.6 54000 
3 190 ND 1.6 60000 

. 6 210 0.4 1.7 49000 
3 210 0.3 0.9 82000 
2 140 0.3 2.3 42000 
6 150 0.3 2.6 35000 
2 200 0.4 2.2 43000 
2 200 0'.5 2.4 40000 
2 200 0.3' 2.2 55000 
6 2.90 0.4 2..6 47000 

Sample Identifier XX-x){-A - surface soil samples 
Sample Identifier XX-XX-B - sub.surface soil samples 

E 
:J 

'E ~ 
0 ro 
.... .0 
.c 0 
U U 
3 3 
5 4 
2 3 
3 3 
6 5 
7 5 
9 4 
4 4 
6 7-
6 6 
19 4 
4 4 
4 4 
4 4 
3 NO 
5 4-
6 5 
3 3 
8 5 
7 4 
8 5 
10 6 
7 5 
10 6 

.... 

'E Q) 
V) 

:J III 
'i.) C >-.... 

OJ Q) <ll .... 
:J a. u c: OJ (J 

a. c co 0> C .... 
0 0 a> ro co '" U .... ...J ::2 ::2 ::2 
6 5800 6 2100 190 NO 
7 8800 7 3100 230 NO 
4 4400 3 2100 99 NO 
6 6300 8 2700 210 ND 
9 11000 9 3700 210 NO 
9 11000 9 4400 250 ND 
13 9300 8 3000 190 NO 
7 8300 6 2600 210 ND 

14 10000 16 5600 330 ND 
9 11000 11 3900 330 ND 
8 9100 8 3800 190 NO 
7 6800 7 3400 200 ND 
6 7000 12 2600 170 NO 
6 7500 7 3000 180 ND 
4 4400 4 2600 110 ND 
7 9500 6 4100 180 NO 
7 11000 8 5400 230 NO 
5 5500 6 3800 120 NO 
8 13000 12 3200 190 NO 
10 14000 11 3300 200 NO 
9 12000 18 3600 190 ND 
9 16000 20 4000 220 ND 
9 12000 9 4300 200 NO 

,9 15000 13 5000 22.0 ND 



Local BacKground Soil Results 

'-
Ql 

:;:: ... 
c: 
Ql 
'0 E E 

:J E E CD 'iii :J E :J 

0. Q) Vl ·C .... :J ,g '0 
E "" C\l ~ 

CD '0 iii 
C\l 

(J 
0 ... > c: c: C\l 0 CD 0 .c: C\l 

C/) Z 0.. C/) in C/) .... > N 
Bkg-01-A 4 1500 NO NO NO NO 11 50 
Bkg-Ol-B 6 2000 NO NO NO ND 16 Er3 
Bkg-02-A 2 730 NO NO NO NO 9.6 41 
Bkg-02-8 5 1600 NO NO NO NO 11 53 
8kg-03-A 7 1500 NO NO NO NO 19 56 
Bkg-03-B 9 1200 NO NO 480 NO 15 62 
Bkg-04-A 12 1900 NO 1 NO NO 18 55 
Bkg-04-B 5 1400 NO NO NO NO 16 52 
Bkg-05-A 9 2700 NO NO NO NO 22 37 
Bkg-05-B 8 1400 NO NO ND NO 18 34 
Bkg-06-A 13 1500 NO NO NO NO 16 52 
Bkg-06-B 6 800 NO NO 420 NO 14 54 
Bkg-07-A 5 870 NO NO NO NO 15 21 
Bkg-07-B 5 800 NO NO· 380 NO 15 . 21 
Bkg-08-A 3 730 NO NO NO NO 12 33 
Bkg-08-B 6 980 NO NO 430 NO 21 67 
Bkg-09-A 8 1100 'NO NO 280 NO 24 41 
Bkg-09-B 5 550 NO NO 640 NO 14 44 
Bkg-l0-A 6 2400 NO NO NO NO 27 52 
Bkg-l0-B 7 2200 NO NO NO ND 27 49 
Bkg-ll-A 7 2100 NO NO 280 NO 25 60 
Bkg-l1-B 8 2400 NO NO 290 NO 35 64 
Bkg-12-A 6 1600 NO NO NO NO 25 46 
Bkg-12-B 8 1900 NO NO 620 NO 33 69 

Concentrations in mg/kg 
Activities in pCi/g . • 
Sample Identifier XX-XX-A - surface soil ~anip(es 
Sample Identifier XX-XX-B - subsurface soli samples 

E 
.2 
.1:: .. .... 

<0.010 
<0.022 

<0.023 
<0.024 
<0.084 
<0.023 

., 

~ CD 
~ (1) 

OJ CO N 
(1) (1) ..... 

CO LO <:t 
N N (1) (1) (1) 

E E N N N 
I I I 

:J :J E E E 'c '[: :J :J :J . 
0 0 'c '[: '2: ... ..... 

C\l C\l C\l :J :J a:: a:: '- ... '-::;, ::;, => 

<0.009 <0.011 0.8 0.28 1 
<0.008 <0.009 0.3 0.02 0.3 

<0.007 <0.017 0.03 0.5 
<0.012 <0.018 0.03 0.6 
<0.030 <0.017 0.17 0.8 
0.035 0.038 0.6 0.33 0.9 



Normal Parameters for Tijeras Arroyo Local Metal Background Data 
<l.I .-

E E CI) 

>- E <l.I 
;:J C 

U :J :J c 
c 0 -E E 'E 'E ~ a; '" OJ 

Statistical '§ E :J co 0. 01 
';; OJ U 

0 .0 0. 
LJ C -'" 

:J OJ ~ .c c til ro 0 

Parameter <i: 
c 

~ 
OJ co 0 0 ~ OJ Z « ill U U U U ...J 2 

median 4300 8.5 2 140 2 6 4.2 7.3 9400 7.9 200 6.2 
geometric mean 4579.9 8.6 3 144 2 5 3.7 7.3 8977.5 8.5 195 6 

maximum 10000 16 6 210 3 10 6.6 13 16000 20 330 12 
minimum 2200 4.4 2 95 1 2 0.1 4.2 4400 3.2 99 2.4 

arithmetic average 4970.8 9 3 149 2 5.5 4.2 7.5 9529.2 9.3 202 6.3 
. standard deviation 2095.4 3 2 40.5 1 2.3 1.3 2 3219.2 4.2 53.6 2.1 

normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 2.3 
UTl 4927.4 16 7 244 3 11 7.3 12 16962 19 326 11 

Lognormal Parameters for Tijeras Arroyo Local Metal Background Data 
<ll 

E >- E '" E <ll 
:::J C :::J c: c: a 0 E :J E ~ 

'" 'c 'E .- ., 'E E to (J) 
Statistical Q) 2 0 0. "0' :.-:; "0 .n a c: c: 

::J til <a 
~ '" co 

Parameter ~ 
c: '- '" .r:. 0 0 0 QJ 2 « « aJ u U u u ~ ..J 

arithmetic average 8.4294 2.2 1 4.97 0 1.6 1.3 2 9.1025 2.1 5.27 
standard deviation 0.4126 0.3 1 0.27 0 0.5 0.8 0.3 0.3631 0.4 0.28 
normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 

UTL 9:3821 2.9 2 . 5.6 1 2.7 3.1 2.6 9.941 3.1 5.91 
eU1L 11874 ·19 10 271 4 14 21 14 20764 23 370 

Insufficient data for mercu'ry, selenium, silver, and thallium to calculate stat?s'tics 
All concentrations in mg/kg--' 

Qj 
-'" 
0 

Z 
1.8 
0.4 
2.3 
2.6 
14 

E 
,2 -
"0 

'" C () 
c '" > N 

17 52 
18 47 
35 69 
9.6 21 
19 49 
6.9 13 
2.3 2.3 
35 79 

E 
.2 
"0 
OJ 

0 c: c '" N > 
2.9 3.8 
0.3 0.3 
2.3 2.3 
3.7 4.6 
40 98 



Summary of Background Concentrations for Radlonuclides in Soil 

OrIginal 9&" Upp.r 

Number 01 R_jected 
Toteranco Number 01 NumbBr 01 OIsUillUllon Rangs Geom.llie Mean Modian Limit 95" Perce01ite Analyle Samples Oetects Samples Type tpCVgl n' (pCVgJ (pCVg) tpCVol (pC~9J 

Bismulh·212 32~ 17 . 307 NonplIUlmelrlc Mt4-2.7 17 1.1055 1.0 - V 
BisffilJth·214 340 321 19 Nonparame\llc 0.27-1.4 321 0,646 0.6 - o.e 
Cesium·137 802 sel 26 - - - - - - -(Surlac.) - - - Nanparamellic 0.004-10.1 604 0.200 • 0.2495 - 0.92 
(Subsurface) - - - Unl<ncwn' "delBctlon Umlt 172 <o.leCIIO)1limll <dslaC1lcn Dmlt - <.oMeclion'mil 

«0.OS8S1 \<0.OS86) «o.oaBS) «0.OB851 
Coball·50 nl 11 14 Unknown . <dotsc!ion Ilmil 247 "detection limit <oolsctlon Umit <del9clion limit 

~ \<0.0418) «0.0418) «0.0416) «0.0<\8) 
Lead·210o 338 40 292 Nonparameulc 0.3-12.0 4{i 2.26838 2.835 - 0.6 

l.ad·~ I,' 323 233 90 . Loonormai 0.1-1.4 233 0.49689 0.5 I.079S -
lud·2'41o 249 241 9 Lognormal 0.29-1.13 2~0 0.549 0.5S 0.90 -
POlas sium· 40 122 720 4 Natmat 0.192-31.0 718 \5.889 15.4 25.3< -
Aadium·224 2< 24 0 Nonpar:.meu!c 0..43-0.97 2~ 0.S747 0.655 - 0$63 

Radium·226 366 53 314 Logntlrmal 0.5-2.09 64 0.713 0.590 1.94 -
Radium·22B 24 24 0 Nonparame1r\c 0.45-1.05 24 0.595 0.630 - LOS 

Radon 0 0 0 UnknQwn - 0 - - - -
Suontlum .. 90 54 -45 B NCnplllamelrlc 0.032-1.85 45 0.2528 0.2883 - 0.165 

Thorium·232 \36 136 '. 0 l.ognotmaJ 0.23-1.20 136 0.7971 0.610 1.15B -
Thorium·234 365 52 330 LognormBl 0.3244.0 35 0.7796 0.71 2.89 --Trili\Jm 0 0 0 Unknown - 0 - - -.. 
Ura/\ium·23~ 0\ 4 0 Ncnpararnolrlc O.B-I.O ~ 0.697 0.9 - 1.0 

U,anium·235 9S 21 75 Nonparamettle 0.05-0.18 20 0.1I9a 0.1235 - O.ISS 

Uranium·2JB 223 206 17 Ncnplllamelric 0.0033-2.065 206 0.506 0.783 - 1.1 
-, 

'Sample size. 
'The,. oon'liluem, arB nOllis'ad as COC In Table 2·2/or Ihls madia. 
'Con,tiluenl' 01 ""ncarn au 01 unmown distribulion 'ype b.cau •• dala 1118 .llher below Ih. Iimil 01 delectlon. unusable. or nOlloxlslonl. 





Departl11ent of Energy 
Fie}g Oifice. Albuquerque 

'Kirtland Area Office 
PO. Box 5400 

Albuquerque. New Mexico 87115 

OCT. 1 7 9li 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo St"reet 
P.O. Box 26110 . 
Santa Fe, NM 87505-2100 

Dear Mr. Garcia: 

Enclosed are two copies of the Sandia National Laboratories, New Mexico/Department of 
Energy (SNLJNMlDOE) response to the New Mexico Environment Department (NMED) 
technical comments on the 23 No Further Action (NFA) proposals submitted to NMED in 
June of 1995. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson 
at (505) 845-6288. 

Enclosure 

cc w/enclosure: 
T. Trujillo, AL, ERD 
W. Cox, SNL, MS 1147 
N. Weber, NMED-AIP 
R. Kern, NMED-AIP 
D. Neleigh, EPA, Region 6 (2 copies) 

cc wlo enclosure: 
B. Oms, KAO-AIP 
E. Krauss, SNL, MS 0141 
B. Hoditschek, NMED 
S. Dinwiddie, NMED 

Sincerely, 

(lei 2 1 :-:.: 



Sandia National Laboratories 
Albuquerque, New Mexico 

October 1996/ 
'.-~J 

.-/ 

!~Environmental Restoration Project 
Responses to NMED Technical Comments 

on No Further Action Proposals 
Dated June 1995J 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Zamorski. July 29. 1996) 
documenting the review of 23 No Further Action (NFA) Proposals submitted in June 
1995. 

This response document is organized in numerical order by operable unit (aU) and 
subdivided in numerical order by site number. Each au section provides NMED 
comments repeated in bold by comment number and by site number in the same order as 
provided in the call for response to comments. The DOE/SNL response is written in 
normal font style on a separate line under "Response" .. Responses to general technical 
comments begin on page 3 and responses to site-specific technical comments begin on 
page 4. Responses to general risk assessment comments begin on page 143 and responses 
to specific risk assessment comments begin on page 144. Additional supporting 
information for the site-specific comments is included as figures and tables within each 
comment response and as attachments to each section of this document. 
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RESPONSES TO NMED TECHNICAL CO:MMENTS 
ON NO FURTHER ACTION PROPOSALS 

DATED JUNE 1995 

GENERAL TECHNICAL COMMENTS 

1. Please provide a Table of Contents so that the individual sites and their order 
of discussion can be more readily tracked. 

Response: A Table of Contents is provided with each No Further Action Proposal 
submission sent to the regulators. 

2. Information sources are listed for individual proposals within the section 
Sources of Supporting Information. Although the information sources might 
be useful for evaluation of the proposals, it is generally difficult to match the 
information source the referenced document. Information sources should be 
referenced. 

Response: Citations in text to the references cited will be provided in future NFA 
proposals submissions and resubmissions. 

3. The background soil sampling results should be submitted for NMED 
review. 

Response: A Site-Wide statistical study for detennining the background 
concentrations of metals and radionuclides in soil and water at Sandia National 
LaboratorieslNew Mexico and Kirtland Air Force Base has been recently 
completed and submitted to NMED in March 1996 (IT, 1996). These new 
background values were used to replace values provided for specific NF A 
proposals in this response. 

4. Concerns exist over the sampling of the "septic system" solid waste 
management units (SWMUs). NMED believes the soil borings for drywells, 
seepage pits, or drain fields are inadequate. The proposal states that soil 
borings/samples were taken near the units (within 10 feet), but not 
underneath them. A sampling plan must be established to investigate 
underneath the seepage pits, drywells, or drain fields. Also, samples taken 
underneath the septic pipes/drain pipes need to be taken deeper than 3 feet. 

Response: See Response to Site-Specific Technical Comment #1 below. 
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=----= 
Sampling Locations 

Eight soil samples were located at the ER Site 231 outfall (Figure 2). Four soil 
samples (231-01-A, 231-01-B, 231-02-A, 231-02-B) were collected at the 
headwall; two of the samples were collected on each side and about one ft 
downstream of the outfall pipe. An additional four samples (231-03-A, 231-03-B, 
231-04-A, and 231-04-B) were collected at the furthest extent of visible erosion 
and scour. The tail of the ditch is approximate 10ft lower in elevation than the 
outfall. All soil samples were collected at depths ranging from of 0 to 36 inches. 
The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 231 as Table 1 and Appendix B have been reorganized in this NOD 
response. The following section discusses the concentrations and potential risks 
of contaminants in soil at ER Site 231. 

Risk Assessment Conclusion' 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scenario the Hazard Index (0.02) 
is significantly less than the U.S. EPA standard of 1. The estimated cancer risk 
(4 x 10.6

) is in the low-end of the suggested acceptable risk range (l0" to 10.6
). 

The calculations show that for the residential land-use scenario the Hazard Index 
(0.07) is also significantly less than the U.S. EPA standard of l. The estimated' 
cancer risk (1 x 10.5) is in the middle of the suggested acceptable risk range (10" to 
10.6). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated dose is 0.7 mrem/yr for 
both the industrial and residential land-use scenarios. These values are much less 
than the Total Effective Dose Equivalent (TEDE) goal of 15 mrem/yr (40 CFR 
Part 196, 1994). The corresponding estimated cancer risk value is 2 x 10.5 for the 
two land-use scenarios. This value is also much less than risk values calculated 
due to naturally occurring radiation. In conclusion, ER Site 231 does not have 
significant potential from either non-radioactive or radioactive contaminants to 
affect human health under either an industrial or a residential land-use scenario 
(Attachment I). 

SNLINM reiterates the request that the ER Site 231 be approved for NF A status. 

16. Site 233, OU 1309, Storm Drain Outfall Site 

a. NMED understands that Site 233 received industrial effluent and 
storm water from Technical Area 4 from 1978 to 1991. Currently, the outfall 
discharges only storm water. The rate and volume of discharge are 
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unknown. Potential contaminants of concern at Site 233 include metals, 
VOCs, and SVOCs. NMED is concerned that no specifics are provided as to 
the kinds and quantities of wastes managed via outfall discharges. Waste 
generation records and process knowledge might be used to better suggest 
what kinds and quantities of contaminants may have been released to the 
environment. 

Response: SNLINM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 233 (Attachment C). 
This outfall has only received storm water from TA-IV. No industrial waste 
streams has ever entered the outfall. Waste generation records are not relevant for 
ER Site 233 because the outfall receives storm water. The purpose of the outfall 
system is to mitigate soil erosion on the steep slope east ofTA-IV. No process or 
waste waters flow into the outfall; such fluids are directed to the sanitary sewer 
system or two evaporative lagoons (Attachment C). The COCs are solely based 
upon potential contaminants; no releases are known to have occurred in the area 

. that drains to the ER Site 233 outfall. Dischargescif stotm water at SNLINM are 
monitored by a Storm Water Program that follows Federal and State regulatory 
requirements (SNUNM, 1995c). Discharge of storm water only occurs several 
days per year. 

b. Comments b, d, and e for Site 230 are pertinent to Site 233. [b] A 
maximum sampling depth of 6 to 36 inches may be inadequate to detect any 
contaminants of concern. Additionally, please explain why samples were 
potentially composited over as much as 30 inches? Why are actual sample 
depths not reported? Cd] Method detection limits are not provided in Table 1 
and Appendix B. [e] How was industrial effluent introduced into the 
drainage system that connected to the outfall? Are there pipes connected to 
the drainage system and/or outfall? Please provide construction plans 
(preferably "as built") of the entire drainage system. 

Response: SNLINM believes that the sampling interval was appropriate. Soil 
samples were collected from 0 to 36 inches at the ER Site 233 outfall and 
associated drainage ditch where the potential for contamination was greatest 
(Figures 1 and 2). SNLINM believes that some trace of contamination would be 
found in the surface or shallow subsurface soils if a significant deeper problem 
existed. The analytical methodology incorporated part-per-billion detection limits 
(Attachment A). Soil samples were composited for sampling simplicity due to the 
homogeneous nature of the soil. Each shallow sample was composited using soil 
from a depth interval of 0 - 6 inches. The samples shown in Table 4 with 
identification numbers that end in an "A" represent "shallow" soil (0 - 6 inches) 
samples. The mention of the subsurface-soil sampling interval being 6 - 36 inches 
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is misleading. The subsurface-soil sampling interval was either 6 - 30 inches or 
6 - 36 inches, depending of the analytes of interest. For convenience sake, the 
sampling interval for all subsurface-soil samples was standardized on the sample 
collection logs as 6 - 36 inches. The samples shown in Table 4 with identification 
numbers that end in an end in a "B" represent these "subsurface" samples. The 
sampling procedures are discussed in greater detail in Appendix A of the] une 
1995 Proposalfor NFA - Site 233. 

Method detection limits are listed in Attachment A of this response. 

The design of the outfall system is discussed in the following section. 

c. NMED DOE Oversight Bureau personnel observed two pipes 
(estimated as a 6", and an 18" pipe) ending at concrete headwalls during a 
field inspection. Please clarify whether effluent from a 6" pipe may have 
flowed into the 18" pipe, or whether two separate drainage systems are 
involved. 

Response: The ER Site 233 boundary contains a 6 to 15-ft wide, unpaved area 
that surrounds the headwall, catch basin, and drop structure. The ER Site 233 soil 
samples were collected next to the headwall and the drop structure (Figure 2). 

As shown on SNLJNM Engineering Sheet UAD-H13 (Figure 3), ER Site 233 is a 
storm water system outfall that receives water from the southwestern part of 
TA-IV near Buildings 981 and 986. No industrial waste streams enter the outfall. 
The system is constructed of a headwall, buried culvert pipes, a catch basin with 
storm grate, and a drop structure. The headwall is located next to the TA-IV 
perimeter road and contains a 6-inch diameter outfall pipe that discharges surface 
water from a single Building 986 catch basin. The water from the 6-inch pipe 
flows into the adjacent catCh basin, down through a 18-inch diameter culvert pipe, 
and then discharges from a drop structure that is located on the floor of Tijeras 
Arroyo. The catch basin located next to the headwall is plumbed to a buried line 
that is connected to a series of Building 981 catch basins and roof drains. Prior to 
the early 1990s, the Building 981 catch basins and roof drains were connected to 
ER Site 234. 

d. RECOMMENDATION: Based upon site concerns, including the lack 
of adequate sampling and inadequate information about the quantities of 
discharges and system construction, NNIED considers that NF A is not 
currently appropriate for Site 233. 
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Response: SNLINM believes that the lack of significant shallow soil 
contamination at the most likely release site is 'sufficient for a NF A decision. 
following section discusses the soil-sampling results. 

The 

SNL/NM Analytical Data Summary for ER Site 233 

Introduction 

Since the submission of the June 1995 Proposal for NFA - Site 233, three 
significant approaches have been employed by the SNLINM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site
wide (the KAFB and SNlJNM area) statistical study has been recently completed 
for determining the background concentrations of metals and.radionuclides in soil 
and water (IT, 1996). These new background values are listed in Attachment J 
and have been through a more rigorous statistical analysis and therefore replace 
the values that were used in the June 1995 NFA proposals. Second, the Tijeras 
Arroyo background values in Attachment J have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA, 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNLINM with 
U.S. EPA Region VI acceptance. These three approaches and the screening of 
regulatory standards have been incorporated in the ER Site 233 risk assessment 
that is presented in Attachment 1. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuclides that exceeded background were evaluated using DOE guidance and 
the RESRAD computer code for residual radioactive material (ORNL, 1994). 

Background Concentrations 

As part of the site-wide study, background concentrations were calculated for both 
the surface and subsurface soils of the North Super Group, which is defined as 
soils present in TA-I, TA-IT, TA-N, the northern rim of Tijeras Arroyo, and the 
northeastern portion of KAFB (IT, 1996). The depth of six inches was used for 
defining surface soil from subsurface soil. Two background concentrations are 
therefore listed for most of the metals and radionuc1ides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) or 
95th Percentiles. An UTL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those COCs with 
nonparametric distributions. 
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Quality Assurance / Quality Control 

The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 233 as Table 1 and Appendix B have been reorganized in this NOD 
response to incorporate the three new approaches. To prevent confusion, the 
reorganized analytical data are presented herein as Tables 4, 5, and 6. The tables 
present the maximum concentrations for each detected analyte as reported by the 
two, CLP-certified, offsite analytical laboratories (the Quanterra Environmental 
Services - St. Louis Laboratory and the ENCOTEC - Ann Arbor laboratory). The 
actual laboratory reports are available for review at the"ER Project Records Center 
in Building 6584. 

Attachment A lists the analytical methods and detection limits that were used in 
the Tijeras Arroyo OU sampling program. Quality Assurance (QA) samples, 
including field duplicates, trip blanks and nnsate samples, also were collected as 
part of the Tijeras Arroyo OU site-sampling program. The QA results 
demonstrated the effectiveness of the decontamination procedures (A ppendixB ~ 
June 1995 Proposal for NFA - Site 233). Eleven QA-field duplicates were 
collected for the soil samples (Attachment B). Relative percent difference (RPD) 
values were calculated for the metals, nitrate/nitrite, and radionuclides. Thelack 
of detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be 
calculated for those compounds. Of the III detectable metal and nitrate/nitrite 
concentrations, 85% of the RPDs were below the EPA-recommended target of 
35%. Fifteen percent of the remaining RPDs were above the 35% target and 
probably are a function of the soil heterogeneity rather than a systematic error in 
sampling or analytical procedures. Of the nine detectable radionuclide activities, 
six were above the EPA-recommended target of 35%. However, the use of RPDs 
to evaluate the radionuclides values does not appear to be realistic because the 
activities were less than one pCilg. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
V-235/236 was reported at 0.023 pCilgwith a 2~sigma error of 0.018 pCilg. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCilg and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCilg. Soil heterogeneity could also account for the 
range of RPD values for the radionuclides. To conclude, the RPD values indicate 
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient 
precision for preparing this NOD response. 

Table 4 is the most detailed table and contains the maximum concentrations as 
well as all reported concentrations, including 'J' and 'B' values, for VOCs and 
SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and 
nitrate/nitrite (N02+N03) in ER Site 233 soil versus the Proposed SUbpart S 
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Table 4 All reported concentrations ofVOCs and SVOCs in ER Site 733 soil samples ~ 

Sample Analyte Type Detection Limit Reported Qualifier 
Identifier! (mg/kg, ppm) Concentration 

(mg/kg, ppm) 

233-01-B 2-butanone VOCz 0.010 0.005 BlJ4 
233-02-B 2-butanone VOC 0.010 0.004 BJ 
733-03-B 2-butanone VOC 0.010 0.006 BJ 
233-04-B 2-butanone VOC 0.010 0.006 BJ 
233-01-B Acenaphthene SVOCs 0.330 0.033 J 
233-02-B Bis (2-ethylhexyl) phthalate SVOC 0.330 1.0 B 
233-01-A Anthracene SVOC 0.330 0.044 J 
233-01-A Benzo (a) anthracene SVOC 0.330 0.049 ] 

233-04-A Benzo (a) anthracene SY~C 0.330 0.036 ] 

233-01-A Benzo (b) fluoranthene SVOC 0.330 0.055 J 
233-04-A Benzo (b) fluoranthene SVOC 0.330 0.075 ] 

233-01-A Benzo (a) pyrene SVOC 0.330 0.070 ] 

233-04-A BenzD (atpyrene SVOC 0.330 0.093 J 
233-01-A Chrysene SVOC 0.330 0.10 J 
233-04-A Chrysene . __ '-'- . . SVOC 0.330 0.12 . ....... J . - . 

233-0l-B Di -n-buty I-phthalate SVOC 0.330 0.21 J 
233-04-B Di-n-buty I-phthalate' . SVOC 0.330 0.057 J 
233-01-A Fluoranthene SVOC 0.330 0.099 J 
233-01-B Fluoranthene SVOC 0.330 0.068 ] 

233-04-A Fluoranthene SY~C 0.330 0.073 J 
233-04-B Fluoranthene SY~C 0.330 0.047 J 
233-0l-B Naphthalene SVOC 0.330 0.086 J 
233-01-B Phenanthrene SVOC 0.330 0.11 ] 

233-01-A Pvrene SVOC 0.330 0.083 J 
233-0I-B Pyrene Sy~C 0.330 0.043 J 
233-04-A Pyrene SVOC 0.330 0.049 ] 

ISample identifier: First set of numbers denotes ER Site, second set of numbers denotes sample location, 
letter designator denotes sample depth (A denotes sample depth of 0 - 6 inches; B denotes sample depth of 
6 - 30 or 6 - 36 inches). 

2VOC = Volatile organic compound (EPA Method 8240). 
3B = Qualifier denotes that the analyte was measured in the associated blank sample. 
d = Qualifier denotes that the analyte was reported at below the laboratory detection limit. 
sSVOC = Semi-volatile organic compound (EPA Method 8270). 
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Table 5. Comparison of maximulll concentrations in ER Site 233 soil versus Proposed Subpart S action levels and background UTLs and 95th 
Percentiles for N S G orth uper roup surface and subsurface 50.15. 
Analyte Maximum Proposed Subpart Sand Surface soil UTL Surface soil 95th Subsurface Subsurface soil 95th 

concentration in Lead action levels (mg/kg, ppm) (IT, Percentile soil UTL Percentile (mg/kg, 
ER Site 233 soil (mg/kg, ppm) (EPA, 1996) (mglkg, ppm) (IT, (mgfkg, ppm) ppm) 
(mgfkg, ppm) 1990;EPA,1994) 1996) (IT, 1996) iIT,1996l 

Metals 
Aluminum (AI) 8,[00.0 n.s,' n.c.2 n.c. n.c. n.c. 
Antinomy (Sb) 14.0 30.0 n.a.) 3.9 n.a. 3.9 
Arsenic (As) <4.1 80.0 n.a. 5.6 n.a. 4.4 
Barium (B a) 210.0 4,000.0 n.a. 200.0 n.a. 336.0 
BetyHiumiBe) 0.36 0.2 n.a. 0.8 n.a. 0.8 
Cadmium (Cd) 1.7 40.0 n.a. 1.6 n.ll. 0.9 
Calcium (Ca) 42,000.0 n.s. n.c. n.c. n.C. n.c. 
Chromium (Cr)-total 9.0 n.s. n.ll. . 17.3 n.a. [2.8 
Chromium-VI (Cr+6) <0.1 400.0 n.c. n.c. n.c. n.c. 
Cobalt (Co) <2.5 n.s. n.a. 7.1 n.a. 8.8 
Copper (Cu) 11.0 n.s. n.a. 25.5 n.a. 88.2 
Iron (Fe) 14,000.0 n.s. n.c. n.c. n.c. n.c. 
Lead (Pb) 12.0 400.0. 68.0 n.a. n.a. 11.2 
Magnesium (Mg) 4,300.0 n.s. n.c. n.c. n.c. n.c. 

Manganese (Mn) 210.0 n.s. n.c. n.c. n.c. n.c. 
Mercury (Hg) <0.04 20.0 n.a. 0.31 n.a. <0.1 
NickelJNi) <2.0 2,000.0 n.a. 25.4 n.a. 25.4 
Potassium (K) 2,200.0 n.s. n.c. n.c. n.c. n.C. 
Selenium (Se) <0.25 n.s. n.a. <1.0 n.a. < 1.0 
Silver (Ag) <0.5 200.0 n.a. 2.0 n.a. <1.0 
Sodium (Na) 410.0 n.s. n.c. n.c. n.c. n.c. 
ThalliuIIl (Tl) <0.5 . n.s. n.a. <1.1 n.a. <1. I 
Vanadiulll (V) 28.0 n.s. 47.2 n.a. n.a. 42.8 
Zinc (Zn) 110.0 n.s. n.a, 82.4 n.a. 82.4 
Miscellaneous ! 

TPH 140.0 . n.s. n.c~ n,e. n.c. n.c. 

'n.s. = not specified. 
In.c. = not calculated. The anaiyte is not a CDC for SNL or KAFS (IT, 1996). 
I n.a. = not Bpplicable. TIle UTL is provided for those COCs with norillal or lognormal distributions; the 95th percentile is provided for tho~ COCs with nonparametric distribulions. 
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Table 6. Comparison of all reported maximum radionuclide activities in ER Site 233 soil yersus 
backo-round UT L d 9- P .] f SNL N rth A G rf d b rf '1 san :>th ercenti es or 1 0 rea roup su ace an su S11 ace SOl s. 

Radionuclide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in un (pCi/g) 95th soil un 95th Percentile 
ER Site (IT, 1996) Percentile (pCi/ g) (IT, (pCi/g) 
233 soil (pCi/ g) (IT, 1996) (IT, 1996) 
(pCi/g) 1996) 

Plutonium-238 <0.004 n.c.1 n.c. n.c. n.c. 
Plutonium-239!240 <0.004 n.c. n.c. n.c. n.c. 
Tritium 0.038 n.c. n.c. n.c. n.c. 
Uranium-234 0.65 1.6 n.a. 1.6 n.a. 
Uranium-235!236 <0.026 n.a. 0.18 n.a. 0.l8 
Uranium-238 0.54 n.a. 1.3 n.a. l.3 

I n.c. = not calculated. The analyte IS not a coe at SNL or KAFB (IT, 1996). 
2n.a. = not applicable. The un is proyjded for those eOCswith normal or lognormal distributions; the 
95th percentile is provided for those COCs with nonparametric distributions. 
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action ievels (EPA, 1990) and the new!y availa~Je background vabes (IT, 1996). 
Table 6 compares the maximum radionuchde activities in ER Si:e 233 soil versus 
the background UTLs 2Jld 95th Percentiles. 

Sampling Locations 

Eight soil samples (233-01-A, 233-01-B, 233-02-A, 233-02-B, 233-03-A, 
233-03-B, 233-04-A, and 233-04-B) were collected at the site (Figure 2). No 
vac or SVOC contamination was detected in the ER Site 233 soil sampies. 
Thirteen organic compounds were reported either 'J' and 'E' qualifiers as being 
below [he laboratory reporting limit, or being detected in the associated blank 
sample, respectively. The reporting of four TPH detections at concentrations 
ranging from 40 to 140 mglkg (ppm) is considered suspect because no VOCs or 
SVOCs were detected. 

Risk Assessment Conclusion 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scena..-qo the Hazard Index 
(0.00) is significantly less than the U.S. EPA standard of 1. The estimated cancer 
risk (3 x 10") is in the below the suggested acceptable risk range (10"" to 10"5). 
The calculations show that for the residential land-use scenario the Hazard Index 
(0.00) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (1 x 10.6

) is in the low-end of the suggested acceptable risk range 
(lO-'to 10-'). The dose and corresponding cancer risk from the radioactive 
components are much less than EPA guidance values; the estimated doses are 
5 x 10" and 2 x 10-7 mremJyr for the industrial and residential land-use scenarios, 
respectively. These values are much less than the Total Effective Dose Equivalent 
(TEDE) goal of 15 rnremlyr(40 CFR Part 196, 1994). The corresponding 
estimated cancer risk values are 2 x 10-'" and 3 x 10.12 for the industrial and 
residential land-use scenarios, respectively. These values are also much less than 
risk values calculated due to naturally occurring radiation. In conclusion, 
ER Site 233 does not have significant potential from either non-radioactive or 
radioactive contaminants to affect human health under either an industrial or a 
residential land-use scena..-io (Attachment J). 

SNUNM reiterates the request that the ER Site 233 be approved for j\,"FA status. 
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,~ .. -- Attachment A -
Analytical Methods for Soil Samples 

Table A-I. Analytical Methods and Detection Limits for Cyanide, NitratelNitrite. SVOCs, TKN, TPH, and 
VOCs in soil 

Analyte Method Detection Limit. mgJkg (ppm) 

Cyanide U.S. EPA Method 9010 0.10 

NirratelNitrite U.S. EPA Method 353.2 100.0 
SVOCs U.S. EPA MetJ10d 8270 OJO - 2.6 
TPH U.S. EPA Method 418.1 40.0 
VOCs U.S. EPA Method 8240 0.005 - 0.0 I 0 

ENCOTEC = EnvIronmental Control Technology CorporatIOn. Ann Arbor, MIchIgan 
SVOCs = Semi-volatile organic compounds 
TKN = Total Kjedabl Nitrogen 
TPH = Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds. 

Table A-2 4nalvtical Methods and Detection Limits for Metals in soil . . -. 
Metal U.S. EPA Method Detection Limit (mgikg, 

, .. prm). 

Aluminum(Al) 6010 10 
Antinomy (Sb) 6010 3.0 
Arseni c (As) 6010 0.50 
Bariwn (Ba) 6010 10 

. Beryllium (Be) 6010 0.25 
Cadmium (Cd) 6010 0.27 
Calcium (Ca) 6010 250 
Chromium (Cr)-total 6010 1.0 
Chromium-VI (Cr+6) 7196 0.1 
Cobalt (Co) 6010 2.5 
CODPer (Cu) 6010 1.2 
Iron (Fe) 6010 5.0 
Lead (Pb) 6010 2.0 
Magnesium (Mg) 6010 256 
Manganese (Mn) 6010 0.75 
Mercury (Hg) 7471 0.04 
Nickel (Ni) 6010 2.0 
Potassium (K) 6010 250 
Selenium (Se) 7741 0.25 
Silver (Ag) 6010 0.5 
Sodium (Na) 6010 250 
Thallium (Til 6020 0.5 
Vanadium (V) 6010 2.5 
Zinc (Zn) 6010 1.0 

A-1 

Analytical Lab 

ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 

Analytical Lab 

ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 

. ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 



·~ 
Table A 3 Analytical Methods and Detection Limits for Hiuh Explosive Compounds in soil - ~ 

High Explosive Compound U.S. EPA Method Detection Limit Analytical Lab 
I (me/kg. ppm) 

1,3-Dinitrobenzene 8330 1.25 ENCOTEC 
2.4-Dinitrotoluene 8330 1.25 ENCOTEC 
2.6-Dinitrotoluene 8330 1.25 ENCOTEC 
HMX 8330 1.25 ENCOTEC 
Nitrobenzene 8330 1.25 ENCOTEC 
o-nitrotol uene 8330 1.25 . ENCOTEC 
m-nitrotoluene 8330 1.25 ENCOTEC 
p-nitrotoluene 8330 1.25 ENCOTEC 
RDX 8330 1.?5 ENCOTEC 
Tetryl 8330 1.25 ENCOTEC 
1.3.5-Trini trobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 

Table A-4 Analvtical Methods for Radionuclides in soil 
~ 

.- ~~ . - .,. 
, Radionuclide Method Analytical Lab 

Americium-24I HASL 300 - Gamma SJJ,ectroscojlY _Quanterra 
Cadmiumc109 HASL 300 - Gamma, SJJ,ectroscoPY Quanterra 
Cerium-139 HASL 300 - Gamma Sj:lectroscopy , QUfIl1terra 
Cesium-137 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-57 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-60 HASL 300 - Gamma Spectroscopy Quanterra 
Iodine-I 29 , HASL 300 - Gamma Spectroscopy Quanterra 
Lead-212/214 HASL 300 - Gamma Spectroscopy Quanterra 
Mercury-203 HASL 300 - Gamma Spectroscopy Quanterra 
Plutonium-23 8 NAS-NS-3058/SLl3028/SL13033 Quanterra 
Plutonium-239/240 NAS-NS-3058/SLl3028/SLl3033 " Quanterra 
Potassium-40 HASL 300 - Gamma Spectrosco2Y, _Quanterra 
Strontium-85 HASL 300 - Gamma Sflectroscopy _Quanterra 
Thorium-232 HASL 300 - Gamma SJJ.ectroscopy _Quanterra 
Thorium-234 HASL 300 - Gamma Spectroscopy , Quanterra 
Tin-I 13 HASL 300 - Gamma Sj:lectroscopy Quanterra 
Tritium EERF-H.Ol Quanterra 
U rani um-234 NAS-NS-3050 Quanterra 
Uranium-235/236 NAS-NS-3050 Quanterra 
Uranium-238 NAS-NS-30S0 Quanterra 
Ynrium-88 HASL 300 - Gamma Spectroscopy Quanterra 

Quanterra - Quanterra Envlfonmental Servlces - St. LoUIS Laboratory 

A-2 
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Attachment B -
RPD Values for Soil Samples 

T bl B-1 RPD a e va ues 'I 1 22703 B or SOl sampi e - - , 

Analyte Sample 227-03-B, Sample 227-03-B-duplicate, 
concenttation (mglkg) or 

activity (pCi/It) 
concentration (mglkg) or activity 

(pCillt) 

AI 6400 5100 

Sb 9.9 8.8 
As 5.6 0.92 
Ba 14{) 140 

Be 0.25 <0.25 
Cd 2.9 2.1 
Cr 7.4 5.9 
Co 4.6 4.5 
Cu 11 10 

Fe 16000 13000 
Pb 8.9 7.5 
Mn 230 200 
Hg <0.04 <0.04 
Ni 5.9 5.4 
V 33 25 
Zn 50 48 

NitratelNitrite 1.4 <100 
Pu-239/240 n.d.a. n.d.a. 

U-238 n.d.a. n.d.a. 
U-235/236 n.d.a. n.d.a. 

U-234 n.d.a. n.d.a. 
Tritium n.d.a. n.d.a. 

RPD - Relative percent difference - [(01 -02}1{{DJ+D2)/2}] x 100 
n.d.a. = no duplicate analysis 
N/ A = not applicable 

8-1 

RPD (%) 

23 
12 

144 
0 

N/A 

32 
23 
2 

10 
21 
17 
14 

N/A 

9 
28 
4 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 



e .. _. 
2 RPD Table B- . '1 I 22904 A va ues or 501 sample - - . 
Analyte Sample 229-04-A, concentrati n Sample 229-04-A-duplicate, RPO(%) 

Cmglkg) or activity (pCi/g) concentration (mglkg) or 
activity (pCi/g) 

Al 8100 7700 5 
Sb 13 - 12 8 
As 5.7 1.5 117 

Ba 150 140 7 

Be 0.32 0.30 6 
Cd 2.3 2.2 4 

Cr 8.0 8.0 0 

Co 4.2 4.2 0 

Cu 7_9 7.7 3 

Fe 13000 12000 8 
Pb 12 I I 9 
Mn 210 190 ]0 

Hg <0.04 <0.04 N/A 

Ni 6.3 6.2 2 

V 24 24 0 e·· .. Zn 55 52 6 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 

B-2 



e._ 
T bl B-3 RPD al f '1 I 230-04 B a e . v ues or 501 sample - . 

Analyte Sample 230-04-B, Sample 230-04-B-duplicate, RPD (%) 
concentration (mglkg) or concentration (mglkg) or 

activitvJpCilg) activity (pCi/g) 

AI 2400 1500 46 

Sb 4.9 3.3 39 

As 1.7 1.6 6 

Ba 140 130 7 

Be <0.25 <0.25 N/A 

Cd 0.68 0.61 11 

Cr 3.1 2.3 30 

Co 2.5 ND N/A 

Cu 18 15 18 

Fe 4500 3500 25 

Pb 4.2 4.1 2 

Mn 120 110 9 

Hg <0.04 <0.04 N/A 
Ni 3.4 3.0 13 
V 9.7 9.1 6 

Zn 82 71 14 
NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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Table 8-4. RPD values for soil sample 3 I 2 S-O I-A. 
Analyte Sample 235-01-A, concentration Sample 235-01-A-duplicate, RPD(%) 

(mglkg) or activity (pCi/g) concentration (mg/kg) or 
activity (nCi/!!) 

Al 3600 3000 18 

Sb 6.2 5.3 16 

As 5.1 1.3 119 

Ba 160 150 6 

Be <0.25 <0.25 N/A 

Cd 2.7 1.6 51 

Cr 6.0 4.2 35 

Co 8.4 5.7 38 

Cu 6.6 6.5 2 

Fe 20000 12000 50 

Ph 9.4 7.6 21 

Mn 210 180 15 

Hg <0.04 <0.04 N/A 

Ni 4.5 4.4 2 

V 36 22 48 

e" Zn 66 66 0 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
. 

U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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Table 8-5. RPD values for soil samJ)le 50-OI-B. 

Analyte Sample SO-Ol-B, Sample SO-Ol-B-duplicate, RPD(%) 
concentration (mglkg) or 

activity (pCilg) 
concentration (mglkg) or 

activity (pCiI~ 
AI 3900 3100 23 

Sb 7.5 6.5 14 

As 2.1 2.0 S 

Ba 110 110 0 

Be 0.26 0.25 4 

Cd 1.3 1.3 0 

Cr 4.3 4.1 5 

Co 4 3.9 3 

Cu 6.2 S.7 8 

Fe 8800 7600 15 

Pb 6.6 5.9 11 

Mn 150 130 14 

Hg <0.04 <0.04 N/A 
Ni 4.5 4.2 7 

V 18 17 6 

Zn 21 18 IS 

NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-2351236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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'1 0-02 Table B-6. RPD values for 501 sample 5 -A. 
Analyte Sample 50-02-A, Sample 50-02-A-duplicate, RPD(%) 

concentration (mg/kg) or 
activilV (pciJg) 

concentration (mg/kg) or activity 
(p'Cilg) 

Al 7000 5800 19 

Sb 14 12 15 

As 6.4 4.2 42 

Ba 280 220 24 

Be 0.55 0.38 37 

Cd 2.2 1.6 32 

Cr 8.3 5.2 46 

Co 6.1 4.3 35 

Cu 17 12 34 

Fe 9000 6700 29 

Pb 35 2S 33 

Mn 290 210 32 

Hg <0.04 0.04 N/A 

Ni 9.4 7.1 28 

V 18 II 48 

Zn 69 61 12 

Nitrate/Nitrite n.d.a. n.d.a. N/A 
Pu-2391240 n.d.a. n.d.a. NfA 

U-238 n.d.a. n.d.a. N/A 

U-23S1236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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I BKG-05 Table B-7. RPD for soilsamDle -A. 
Analyte Sample BKG-OS-A, Sample BKG-OS-A-duplicate, RPD(%) 

concentration (mglkg) or activity 
(Pcill!) 

concentration (mglkg) or activity 
(pCi/!!) 

Al 6400 5900 8 
Sb 13 12 8 

As 7.6 5.7 29 

Ba 210 190 10 

Be 0.53 0.50 6 

Cd 1.8 1.7 6 

Cr 6.1 6.0 2 

Co 6.6 6.3 5 
Cu 14 14 0 

Fe 10000 10000 0 

Pb 16 16 0 
Mn 330 320 3 

Hg <0.04 <0.04 N/A 

Ni 8.9 8.7 2 
V 24 22 9 e·- Zn 37 36 3 

NitratelNitrite n.d.a. n.d.s. N/A 
Pu-239/240 n.d.s. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a, n,d.a. N/A 
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Table 8-8. RPD values for soil sample 227-02-A. 
Analyte Sample 227-02-A. concentration Sample 227-02-A-duplicate. RPD(%) 

(mg/kg) or activity (pCilg) concentration (mg/kg) or activity 
(pCilg) 

Al 6500 5800 11 
Sb Il 9.3 17 

As 5.9 1.4 123 

Ba 180 150 18 

Be <0.25 <0.25 N/A 

Cd 2.5 2.1 17 

Cr 6.6 6.4 3 
Co 4.1 4.1 0 

CU I3 7.8 50 

Fe 14000 13000 7 

Pb 9.1 7.5 19 

Mn 170 160 6 

Hg <0.04 <0.04 N/A 

Ni 5.9 5.4 9 
V 28 27 4 
Zn 51 51 0 

:-Ii trateIN itri te 9.3 2.7 N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table B-9. RPD values for soil sample 29 2 -03-B. 
Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPO(%) 

concentration (mg/kg) or 
activity (pCi/g) 

concentration (mglkg) or activity 
(p'Ci/g) 

Al n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

eu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 

Ph n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.a. N/A 

Nirrate/Nitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 0.99 0.45 75 

U-235/236 0.060 0.058 3 

U-234 1.00 0.45 76 

Tritium n.d.a. n.d.a. ~/A 
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o RPD Table B-1 , f 'I I 22901 A va ues or SOl sample - -

Analyte Sample 229-01-A, Sample 229-01-A-duplicate, RPD (%) 
concentration (mgikg) or concentration (mglkg) or 

activity (pCiI g) activity (pCilg) 

Al n.d.s. n.d.a. . N/A 

Sb n.d.a. n.d.s. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.s. n.d.s. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 

Pb n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.s. N/A 

NitratelNinite n.d.a. n.d.s. N/A 

Pu-2391240 n.d.s. n.d.s. N/A 
U-238 0.73 0.45 47 

U-235/236 0.17 0.034 133 

U-234 0.67 0.6 II 
Tritium n.d.s. n.d.a. N/A 
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Table B·ll. RPD values for soil sample 227·03·A. 
Analyte Sample 227-03-A, Sample 227-03-A-duplicate. RPD(%) 

concentration (mglkg) or concentration (mglkg) or 
activity (pCilg) activity (nCilg) 

Al n.d.a. n.d.a. N/A 

Sb Ii.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 
Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 
Pb n.d.a. n.d.a. N/A 
Mn n.d.a. n.d.a. N/A 
Hg n.d.a. n.d.a. N/A 
Ni n.d.a. n.d.a. N/A 
V n.d.a. n.d.a. N/A 
Zn n.d.a. n.d.a. N/A 

NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U·238 0.67 0.4 50 
U·235/236 0.15 0.023 147 

U-234 0.67 0.61 9 
Tritium <0.012 <0.014 N/A 

B-ll 
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Attachment C -
Relevant Environmental Aspects ofTA-IV 

Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals in June 1995, SNL 
has collected additional historical, regulatory compliance, and process information for 
Technical Area IV (TA-IV). In April 1996, the Environmental Assessmentfor Operation, 
Upgrades, and Modifications in SNLlNM Technical Area IV was submitted to various 
agencies (SNLINM, 1996). SNL Organization9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation beginning in 1980, TA-IV 
is the newest SNL technical area and has always operated using modem environmental, 
safety, and health procedures and considerations. Approximately 750 people work at the 
83 acre facility. The principal mission for TA-IV is the research, development, and 
testing of pulsed power technology. Other activities include computer science, flight 
dynamics, satellite processing, and robotics. Major facilities include the SATURN x-ray 
facility, the High Energy Radiation Megavolt Electron Source-III (HERMES-III) garnma
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaIler 
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and 
Satellite Processing Facility, the paraIlel Computing Science Laboratory, the Robotics 
Laborg,tory,.anc! seven small accelerators. 

Biological reS·OUfCt:S were evaluated before the construction of various TA-IV buildings 
was begun. An Environm en tal Assessment for Operation, Upgrades, and Modifications 
in SNLINM Technical Area IV be was submitted to various agencies in 1996 (SNLINM, 
1996). This evaluation of biological resources at TA-IV is relevant for ten of the ER Sites 
(sites 46,50, 77, 227, 229,230,231,233,234, and 235). These ten sites are located along 
the northern rim of Tijeras Arroyo in the vicinity ofTA-I, TA-II, TA-IV, Pennsylvania 
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation is limited to 
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and 
cover are not available to support wildlife. No federally-listed endangered or threatened 
species (plants or animals) or state-listed endangered wildlife species (Group 1 or Group 
2) are known to occur within the vicinity of TA-IV,based on two biological surveys 
performed by IT Corporation in 1995 for the SNLINM Environmental Restoration 
Project (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intermittent, oc.curring during periods of precipitation. The Environmental Assessment 
report concluded that additional building construction would have no impact on biological 
resources. 

Air monitoring is routinely conducted at TA-IV when the various accelerators are 
operating. The HERMES-III, PBFA-II, and SABRE accelerators generate short-lived 
nitrogen-13 and oxygen-IS radioactive air emissions but are in amounts million of times 
smaller than Clear Air Act standards (SNLINM, 1995c). The half-lives for nitrogen-13 
and oxygen-IS are 10 minutes and 2 minutes, respectively. The SA TURN accelerator has 
historically released tritium, but the dose was at such a low level that the source was 
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP) 
permit requirement. 
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No ER sites are located within TA-IV. Likewise, no septic tanks havebeen used at TA
IV. However, 21 aboveground and underground storage tanks (USTs) have been used, 
primarily for storing dielectric oil. Only above storage tanks (ASTs) are still in use at 
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs 
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994; 
no soil contamination was present. 

The Stonn Water Program in the SNLINM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNLINM. The stonn-water results are reported 
annually in the Site Environmental Report (SNLINM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNLINM 
submitted an Application For Permit to Discharge Stormwater - Discharges Associated 
with Industrial Activity to U. S. EPA Region VI in 1992 (SNLINM, 1992). Due to 
workload constraints, the U.S . EPA has not acted on the permit. In 1996, SNLINM will 
submit a multi-sector permit to the U.S. EPA for their approval with State of New 
Mexico review and concurrence. 

The Storm Drain System Outfall known as ER Site 235 is located about 500 ft southwest 
of TA-IV on the northern rim of Tijeras Arroyo neartlu;'PenHsylvania Avenue bridge. 
The site consists of a flood-control channel that extends for about 1,500 ft below a 
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at 
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application 
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force 
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute 
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475 
acres of which 65% is an impervious surface (SNL, 1996). Figures in the NOD response 
for ER Site 235 show the watershed. The SNLINM Storm Water Program collected water 
samples from Outfall 5 on July 23, 1992, August 6, 1992, and May 25, 1994. Composite 
and grab samples were andyzed for total metals, general inorganics, and various other 
parameters. Since the NPDES application has not been reviewed by the U.S. EPA, the 
water samples have been compared to the most stringent standards available (Federal 
drinking water standards). Except for manganese and coliform, the quality of the storm 
water was better than the Federal standards (Tables C-l and C-2). Manganese was 
reported at 0.l3 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses were total 
values, not the dissolved values which are typically compared to drinking water 
standards. The presence of coliform at 2,000 colonies per 100 mL of water most likely 
reflects transient wildlife. Water samples were not collected in 1993 or 1995 because of 
insufficient precipitation. 

In the June 1995 NF A Proposal, the SNLINM ER project considered the potential COCs 
in soil at ER Site 235 to be: chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, diesel fuel, and mineral oil. Both radiation and unexploded ordnance 
(UXO) field surveys have been conducted at ER Site 235; no anomalies were detected. 
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No stained sailor stressed vegetation.has been documented at the site. The SNLINM ER 
~ 

project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 

Five other outfalls (ER Sites 230, 231,232,233, and 234) are located along the steep, 
Tijeras Arroyo northern rim at the eastern and southern edges ofTA-IV. The purpose of 
the TA-IV outfalls is to reduce the amount of soil erosion caused by storm water. 
Discharge of storm water only occurs several days per year. During the period of April 7 
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten 
different days. Engineering drawings for the TA-IV storm-water and sanitary-sewer 
systems are presented in the NOD responses for ER Sites 230, 231, 233, and 234. No 
process or waste waters flow into the outfalls. Such fluids are directed to the sanitary 
sewer system or two evaporative lagoons. 

The five TA-IV outfalls were added to the ER site list in 1993. However, only one of the 
sites has been involved in the spill or release of a Reportable Quantity (SNL, 1995b). 
The sole incident occurred in 1994 when mineral oil was spilled at ER Site 232. The 
contaminated soil was subsequently removed for off-site disposal. A NFA proposal for 
ER Site 232 will be submitted to NMED in late 1996. 

In the ·Junc1995 NF A Proposals, the SNLINM ER project considered the potential 
COCs in soil at ER Sites 230, 231, 233, and 234 to be: chromates, antifoulants, 
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, petroleum products, and 
mineral oil. Both radiation and unexploded ordnance (UXO) field surveys have been 
conducted at each site; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at any of the sites. The SNLINM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 

Outfall 6 is a catch basin that is located about 50 ft upslope ofER Site 233. According to 
NPDES guidance, only one of the TA-IV outfalls requires monitoring because all the TA
IV outfalls receive storm water from similar sources (Fink, 1996). Due to inftecl1ient 
precipitation and the lack of an automatic sampler, only two water samples (July 31 and 
September 15, 1992) have been collected at Outfall 6. Except for manganese and coliform, 
the quality of storm water was better than the Federal standards for drinking water (Table 
C-3). Manganese was reported at 0.24 mglL (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses 
were total values, not the dissolved values which are typically compared to drinking 
water standards. The presence of coliform at 4,000 colonies per 100 mL of water most 
likely reflects transient wildlife. 

Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar 
functions. The primary purpose of the two lagoons is to store surface-water runoff from 
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill
containment areas (SNLINM, 1995b). Both lagoons are lined with synthetic geotextile 
membranes. Surface-water runoff is pumped to the lagoons by manually operated sump 
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-pumps. Ifvisible oiLis presentin 0e sumps, a manually operated skimmer is used to 
transfer the skimmed oil to an oil storage tank. Lagoon #1 (ER Site 77) is located to the 
south of T A-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is 137,000 gallons. 
Lagoon #2 is located in the eastern section ofTA-IV and also receives non-routine water 
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2 
is 127,000 gallons. 

Operation of the two lagoons is the responsibility of SNLINM Organization 9300 with 
oversight by the Water Quality Program in SNLINM Organization 7500. The lagoons are 
regulated by NMED under 'Surface Water Discharge Plan 530' (DP-530). The Water 
Quality Program conducts semiannual inspections that include the measurement of the 
water levels and the collection of water samples. To date, water has not overflowed onto 
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS), 
volatile organics, and extractable organics. Water quality results have not necessitated the 
pumping of the water for off-site disposal. NMED inspected the surface impoundments 
twice during 1995; no deficiencies were noted. The SNLINM Water Quality Program 
submits a lagoon-monitoring report to NMED on a semiannual basis. The report includes 
water level measurements and analytical data. 
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Table C-l. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992 
(SNLINM 199?) , - . 
Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 

flow-weighted composite Dr SMCL, mgIL (ppm) 
samples. mg/L (ppm) 

Arsenic. total 0.0059 0.050 206.2 
Barium. total 0.22 2.0 200.7 " 

Cadmium. total <0.0050 0.005 213.2 
Chromium; total-"~ '-'''''~-<0:01O'' . 0.1 

~ ... -
218.2 

-- ~.-

Copper, total 0.034 1.0 200.7 
Lead. total 0.014 0.015 239.2 
Manganese. total 0.13 0.05 200.7 
Mercury. total <0.00020' 0.002 245.1 
Nickel, total <0.040 0.1 . 200.7· 
Selenium. total <0.0050 0.05 270.2 
Silver, total <0.010 0.1 200.7 
Zinc, total 0.18 5.0 200.7 
BOD 11.0 n.s. 405.1 
COD 87.9 n.s. 410.0 
Cyan-ide .. ... <0.010 . '. ·n.' . . , ... 335.2 ., . 

Fluoride 0.21 2.0 340.2 
Gross Alpha 0±20 pCiIL o pCiIL 900.0171 lOB 
Gross Beta 10±20 pCiIL o rnrem 900.0171 lOB 

.~--' ..... 
HPLC Explosives <0.032 0.0032 8330 
Nitrate + Nitrite 0.76 10.0 353.2 
Oil and Grease <1.0 n.s. 413 
Orthophosphate 0.18 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.016 n.S. 8040 
Phosphorous as P 0.24 n.S. 365.3 
Residual Chlorine <0.20 n.S. 330 
SVOCs <0.085 0.085 8270 
TDS 146.0 . 250.0 160.1 
TK.N 1.4 n.s. 351 
Total Coliform 2.000 clllOOmL o elllOOmL 9230 
TSS . 221.0 . . --." "". n.S . . . .. .. ' 160.1-
Volatile Organics <0.005 n.s. 8240 
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Table C-2. Comparis~-;;'of Federal drinking water standards to' concentrations of total metals and 
general inorganics in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on May 25, 
1994 
Analyte Composite sample Grab sample Lowest MCL, MCLG, 

concentration, mgIL concentration, or SMCL, mgIL (ppm) 
(ppm) mg/L (ppm) 

Antinomy, total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.010 0.050 
BerYllium, total 

.. ' 
<0.0020 <0.0020 0.004 

Cadmium, total 0.00076 0.0010 0.005 
Chromium, total 0.0031 0.0044 0.1 
Copper. total 0.0078 0.014 1.0 
Lead. total 0.014 0.026 0.015 
Mercury. total <0.00020 <0.00020 0.002 
Nickel. total <0.040 <0.040 0.1 .... 

Selenium, total <0.0050 <0.0050 0.05 
Silver. total <0.010 <0.010 0.1 
Zinc, total 0.066 0.17 5.0 
Alkalinity, total 57.2 46.2 n.s. 
AIDriJonia as N 0.14 

.. 
0.18 

... 
n.s. 

Chloride 1.9 2.5 250.0 
Fluoride 0.20 0.17 2.0 
Nitrate + Nitrite 0.33 .. 0.,33 __ ..... "" .. _ 10.0 
Phosphorous as P 0.25 0.36 n.s. 
Sulfate 4.9 4.2 250.0 
TDS 202.0 106.0 500.0 
TSS 255.0 310.0 n.S. 

All water analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD = Biochemical Oxygen Demand 
cllmL = colonies per 100 milliliter of water 
COD = Chemical Oxygen Demand 

EPA metbod 

200.7 
206.2 
200.7 
213.2 
218.2 
200.7 
239.2 
245.1 

·200.7· 
270.2 
200.7 

. 200.7 
310.1 
350.1 
300.0 
340.2 
353.2 
365.3 
300.0 
160.1 
160.2 

Drinking Water Standards: MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant 
Level Goal; SMCL = Secondary Maximum Contaminant Level, (EPA, 1996). The lead value is an 
action level. 

HPLC = High Performance Liqu-id Chromatography 
mgJL = milligrams per liter = parts per million (ppm) 
mrem = millirem 
n.s. = not specified (U.S. EPA, 1996) 
pCiIL = picocuries per liter 
PCBs = Polychlorinated Biphenyls 
TDS = Total Dissolved Solids 
TKN = Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
VOCs = Volatile Organic Compounds. The reported concentrations ofVOCs (2-hexanone at 0.011 mgIL . 

(ppm), 2-butanone at 0.046 mglL (ppm), and acetone at 0.0723 and 0.110 mg/L (ppm) are considered 
suspect because all three VOCs are common laboratory contaminants (Bleyler, 1988). 
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Table C-3. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31 
and September 15 1992 (SNLINM 199') , , ~ . 
Analyte Maximum concentration of Lowest MCl, MClG, EPA method 

flow-weighted composite or SMCl, mg;L (ppm) 
samples. mg/L (ppm) 

Arsenic. toral <0.0050 0.050 206.2 
Barium. total 0.099 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium.· total <0.010 0.1 

. 218.? 
Copper. toral 0.025 1.0 200.7 
lead. total 0.0067 0.015 239.2 
Manganese. total 0.24 0.05 200.7 
Mercury. total <0.00080 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium. total <0.010 0.05 270.2 
Silver. toral <0.010 0.1 200.7 
Zinc. toral 0.20 5.0 200.7 
BOD , 62.8 n.s. 405.1 
COD 422.0 n.s. 410.0 
Cvanide <0.010 n.s: 335.2 
Fluoride 0.17 2.0 340.2 
Gross Alpha 1+6 pCilL 

' .. -(JpClIL 900.017CJ 013' 
o mrem 900.0171 lOB 

.' 

Gross Beta 10±3 pCiIL .,R _._ 

HPlC Explosives <0.0032 0.0032 8330 
Nitrate + Nitrite 2.7 10.0 353.2 
Oil and Grease 3.2 n.s. 413 
Orthopho§Phate <0.050 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.048 n.S. 8040 
Phosphorous as P 0.060 n.s. 365.3 -
Residual Chlorine 1.9 n.s. 330 
SVOCs <0.085 0.085 8270 
TDS 440.0 250.0 160.l 
TKN 5.8 n.s. 351 
Total Coliform 4,000 cVl00mL o el/lOOmT, 9230 
TSS 56.0 n.s. . 160.2 
Volatile Organics <0.005 n.s. 8240 
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ATTACHMENT J - ER SITE 233: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

The Storm Drain System Outfall known as ER Site 233 is located about 50 ft 
south of T A-IV on the northem rim of Tijeras Arroyo. The site boundary contains 
a 6- to 115-ft wide, unpaved area that surrounds the headwall, catch basin, and 
drop structure. The purpose of the outfall system is to mitigate soil erosion on 
the steep slope south of TA-IV. No process or waste waters flow into the outfall; 
such fluids are directed to the sanitary sewer system or two evaporative lagoons. 
Since the mid-1980s, the outfall has received storm water from a single catch 
basin located near Building 986. In the early 1990s, the outfall was also 
connected to a series of BuHding 981 catch basins and roof drains that had 
previously been plumbed to ER Site 234. Potential constituents of concern 
(COCs) in soil at the outfall include chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. However, the COCs 
are solely based upon potential contaminants; no releases are known to have 
occurred in the area that drains to the outfall system. The list of COGs was 
conservatively based upon chemicals used at TA-IV. Both radiation and 
unexploded ordnance (UXO) field surveys have been conducted; no anomalies 
were detected. No stained soil or stressed vegetation has been documented at 
the site. Discharges of storm water at SNLlNM are monitored by a Storm Water 
Program that follows Federal and State regulatory requirements. Discharge of 
storm water from the outfall only occurs a few days per year. 

II. Risk Assessment Analysis 

Risk assessment of a sit€ includes a number of steps which culminate in a 
quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed in this section 
include: 

Step 1. Site data are described which provide information on the potential 
COGs, as well as the relevant physical characteristics and properties 
of the site. 

Step 2. Potential pathways by which a representative population might be 
exposed to the GOGs are identified. 

Step 3. The potential intake of these COGs by the representative population is 
calculated using a tiered approach. The tiered approach includes 
screening steps, followed by potential intake calculations and a 
discussion or evaluation of the uncertainty in those calculations. 

Step 4. . Data are described on the potential toxicity and cancer effects from 
exposure to the GaGs and subsequent intake. 
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Step 5. Potential toxicity effects (specified as a Hazard Index), cancer risks 
and radiation doses are calculated. 

Step 6. These values are compared with standards established by the 
USEPA and USDOE to determine if further evaluation, and potential 
site clean-up, is required. 

Step 7. Discussion of uncertainties in the previous steps. 

11.1 Step 1. Site Data 

Site history and site field characterization activities are used to identify potential 
COGs. The identification of COCs and the sampling to determine the 
concentration values of those COCs across the site are described in section 
SNUNM Analytical Data Summary of the ER Site 233 NOD response. In order 
to provide conservatism in this risk assessment, the calculation uses only the 
maximum concentration value of each COC determined for the entire site. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment per USEPA 
1989a. 80th radioactive and nonradioactive COCs are evaluated. The 
nonradioactive chemicals are metals and organics. 

11.2 Step 2. Pathway Identification 

This site has been designated with a future land-use scenario of industrial 
(Attachment M). Because of the location and the characteristics of the potential 
contaminants, the primary pathway for human exposure is considered to be soil 
ingestion. The inhalation pathway for both chemicals and radionuclides is 
included because of the potential to inhale dust. Direct gamma exposure is also 
included in the radioactive contamination risk assessment. A groundwater 
pathway was not considered because no soil contamination was present in the 
sampling interval of 0 to 3 ft and the depth to groundwater is approximately 300 
ft. Because of the lack of perennial surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered to 
not be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate. 

PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil InQestion 
Inhalation (Dust) Inhalation (Dust and volatiles) 

Direct Gamma 
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11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COCs from further 
consideration in the risk assessment process and the calculation of intakes from 
all identified exposure pathways, the discussion of the toxicity information, and 
the calculation of the hazard indices and cancer risks. 

The risks from the COCs at ER Site 233 were evaluated using a tiered 
approach. First, the maximum concentrations of COCs for chemical constituents 
were compared to Tijeras Arroyo background screening levels using 95th UTLs 
or percentile values. If a maximum concentration of a particular GOC exceeded 
the Tijeras Arroyo specific background screening level or if the COC was a 
radioactive constituent, then the COC was compared to the SNUNM Site-Wide 
background screening level (IT, 1996). The Site-Wide UTL chosen for 
comparison was the minimum value when comparing surface and subsurface 
UTL values. This procedure was implemented to ensure use of the most 
conservative value during the comparison process and due to uncertainties 
associated with some sample depths. The maximum concentration of each GOC 
was used in order to also provide a conservative estimate of the associated risk. 
Those COCs that were below the background screening level were not 
considered in further risk assessment analyses. 

Second, the remaining maximum concentrations were compared with action 
levels calculated using methods and equations promulgated in the proposed 
RCRA Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (USEPA, 1 989a) documentation. Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion 
of contaminated soil. Because the samples were all taken from the surface or 
near-surface, this assumption is considered valid. If there are 10 or fewer COCs 
and each has a maximum concentration less than one-tenth of the action level, 
then the site would be judged to pose no significant health hazard to humans. If 
there are more than 10 COCs, the proposed Subpart S screening procedure was 
skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated using 
Reasonable Maximum Exposure (RME) methods and equations promulgated in 
RAGS (USEPA, 1989a). The combined effects of all COGs in the soils that were 
above background concentration values were calculated. For toxic compounds, 
this was accomplished by summing the individual hazard quotients for each 
metal into a total Hazard Index. This Hazard Index is compared to the 
recommended standard of 1. For potentially carcinogenic compounds, the 
individual risks were summed. The total risk was compared to the recommended 
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risk range of 10-4 to 10-6. For the radioactive COCs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 

11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 233 COCs are listed in Table 1; radioactive COCs are 
listed in Table 2. Both tables show the 95th percentile or UTL background levels 
(IT, 1996). A background level for chromium VI was not available. Background 
levels for plutonium and tritium are not applicable because these radionuclides 
do not occur naturally, or due to fallout, at levels greater than typical detection 
limits of common laboratory instrumentation. Background concentrations have 
been recalculated for the Tijeras Arroyo background locations that were used in 
the June 1995 NFA proposals. The recalculated Tijeras Arroyo values were 
prepared using a more rigorous statistical approach according to USEPA 
guidance (USEPA, 1989b, 1992a, and 1992b). The Tijeras Arroyo background 
locations were not differentiated on the basis of depth because of the 
homogenous nature of the soil and the limited sampling depth of 0 to 36 inches. 
As part of the IT (1996) site-wide study, background concentrations were 
calculated for both the surface (0-6 inch depth) and subsurface (>6 inch depth) 
soils of the North Super Group, which is defined as soils present in TA-I, TA-If, 
T A-IV, the northern rim of Tijeras Arroyo, and the northeastern portion of KAFB. 
The Site-Wide background levels have not yet been approved by the USEPA or 
the NMED but are the result of a comprehensive study of joint Sandia and U.S. 
Air Force data from the Kirtland Air Force Base (KAFB). The report was 
submitted for regulatory review in early 1996. The values shown in Table 1 and 
Table 2 supersede the background values described in an interim background 
study report (IT, 1994). Two compounds had maximum measured values 
greater than background screening levels. Those compounds are retained for 
further analysis. Because organic compounds do not have calculated 
background values, this screening step was skipped, an all organics are carried 
into the risk assessment analyses. 
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Table 1. Nonradioactive Analytes at ER Site 233 and Comparison to the 
Background Screening Values. 

Analyte Maximum Recalculated Is maximum Site-Wide 
concentration 95th % or COC 95th % or 
(mg/kg) UTL Level concentration UTL Level 

(mg/kg) for less than or (mglkg) for 
Tijeras equal to the North 
Arroyo OU applicable Super 
Background Tijeras Arroyo Group 
Locations oU Soils (IT, 

background 1996) 
screening 
level? 

Aluminum 8,100 11,874 Yes 
Antimony 

. 

14.0 18.6 Yes 

Arsenic <4.1 5.9 Yes 
Barium 210 298 Yes 

Beryllium 0.36 0.58 Yes 
Cadmium 1.7 3.0 Yes 
Chromium-total 9.0 17.6 Yes 
Chromium (VI) <0.1 NC No NC 
Cobalt <2.5 7.3 Yes 
Copper 11.0 14.7 Yes 
Lead 12.0 23.1 Yes 
Manganese 210 330 Yes 
Mercury <0.04 NC No <0.1 
Nickel <2.0 14.8 Yes 
Selenium <0.25 NC No <1.0 
Silver <0.5 NC No <1.0 
Thallium <0.5 NC No <1.1 
Vanadium 28.0 40.4 Yes 
Zinc 110 79.2 No 82.4 
NC - not calculated 
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No 

No 
No 
No 

No 
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Table 2. Radioactive Analytes at ER Site 233 and Comparison to the 
Background Screening Values. 

Analyte Maximum Site-Wide Is maximum COC 
concentration 95th % orUTL concentration non-
(pCi/g) Level (pCifg) detect or less than 

background screening 
value? 

Pu-238 NO NC Yes 
Pu-239J240 NO NC Yes 
Tritium 0.038 NC No 
U-234 0.65 1.6 Yes 
U-235/236 NO 0.18 Yes 
U-238 0.54 1.3 Yes .. .. 
ND - radlonuclide not detected above minimum detectable actlvlty 
NC - not calculated 

As part of the tiered approach to risk assessment, only those COCs that have 
values above the background screening level values are included in the next tier 
of risk assessment analyses. Also included in the next tier of anafyses are 
COCs that do not have background screening values. If less than ten COCs are 
above the background screening level, those COCs are screened using the 
proposed Subpart S action level procedure. Because there were more than 10 
combined non-radioactive COCs above the background screening level or 
without a background screening levef, this step was skipped. 

Radioactive contaminants do not have pre-determined action levels analogous 
to Subpart S and therefore this step in the screening process is not performed 
for radionuclides. 

11.3.2 Identification of Toxicological Parameters 

Tables 3 and 4 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 
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Table 3. Toxicological Parameter Values for Nonradioactive COCs 

COC name RfDo RfDinh Confidence 

{mg/kg- (mg/kg-
d) d) 

Chromium (VI) 0.005 - L 

Mercury 0.0003 0.000086 -
Selenium 0.005 -- -
Silver 0.005 -- -
Thallium - -- -
Zinc 0.3 -- M 
Acenaphthene 0.06 -- L 

Anthracene 0.3 -- L 
8enzo(a) -- -- -
anthracene 
8enzo(b) -- -. -
fluoranthene 
Benzo(a) -- _. -
pyrene 
Chrysene - _. -
Di-n-butyl 0.1 -- L 
phthalate 
Fluoranthene 0.04 -- L 
Napthalene 0.04 _. --
Phenanthrene -- .. --
Pyrene 0.03 -- L 

RfDa - oral chronic reference dose in mg/kg-day 
RfDinl\ - inhalation chronic reference dose in mg/kg-day 
SFo - oral slope factor in (mg/kg-dayr1 

SFinh - inhalation slope factor in (mg/kg-dayr1 

SFo SFinh 
(kg- (kg-
dfmg) d/mg) 

- 42 
- -
- --
- -
- -
- -
- -
- --

0.73 0.61 

0.73 0.61 

7.3 6.1 

0.0073 0.0061 
- -

- --
- -
-- --
- --

" EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 

10/3/96 

Cancer 
Class" 

A 
D 
D 
D 
D 
D 
D 
0 

--
82 

82 

82 
0 

D 
D 
D 
0 

82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 

L -low 

C - possible human carcinogen 
D - not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 

M - medium 
- information not available 
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Table 4. Toxicological Parameter Values for Radioactive COCs 

COC name SFe SFo SFinh Cancer 

(m2/pCi- (1fpCi) (1fpCi) Class A 

yr) 
Tritium 0 7.2E-14 9.6E-14 A 

SF. - external exposure slope factor (risk/yr per pCi/m2) 
SF. - oral (ingestion) slope factor (risk/pCi) 
SFinh - inhalation slope factor (risk/pC i) 
" EPA weight-of-evidence classification system for carcinogenicity 

A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 

10/3/96 

82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
o - not classifiable as to human carcinogencity 
E - evidence of noncarcinogeniclty for humans 

11.3.3 Exposure Assessment and Risk Characterization 

Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Attachment M shows the equations and parameter values used in the calculation 
of intake values and the subsequent Hazard Index and Excess Cancer Risk 
values for the individual exposure pathways. The appendix shows the 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (USEPA, 1989a). The parameters are based on information 
from RAGS (USEPA, 1989a) as well as other EPA guidance documents and 
reflect the RME approach advocated by RAGS. 

Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values are presented to show the potential to risk to human health even 
under the more restrictive land-use scenario. 
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11.3.3.2 Risk Characterization 

Table 5 shows the that for the nonradioactive COCs, the Hazard Index value is 

0.00 and the excess cancer risk is 3 X 10-7 for the assumed industrial land-use 
scenario. The numbers presented included exposure from soil ingestion and 
dust inhalation for the nonradioactive COCs. 

Table 5. Risk Assessment Values for ER Site 233 Nonradioactive COCs. 

COC Name Maximum 
concentration 

Chromium (VI) 
Mercury 
Selenium 
Silver 
Thallium 
Zinc 
Acenaphthene 
Anthracene 
Benzo(a) 
anthracene 
Benzo(b) 
fluoranthene 
Benzo(a) 
pyrene 
Chrysene 
Oi-n-butyl 
phthalate 
Fluoranthene 
Napthalene 
Phenanthrene 
Pyrene 

TOTAL 
NC - not calculated 
NA - not applicable 

(mglkg) 

<0.1 
<0.04 
<0.25 
<0.5 
<0.5 
110 

0.033 J 
0.044 J 
0.049 J 

0.075 J 

0.093 J 

0.12 J 
0.21J 

0.099 J 
0.086 J 
0.11 J 
0.083 J 

- information not available 

Industrial Land- Residential Land-use 
use Scenario Scenario 

Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
0.00 3E-10 0.00 4E-10 
0.00 -- 0.00 -
0.00 -- 0.00 -
0.00 -- 0.00 --

-- -- -- --
0.00 -- 0.00 --
0.00 - 0.00 -
0.00 -- 0.00 -
0.00 2E-8 0.00 6E-S 

0.00 2E-S 0.00 9E-S 

0.00 3E-7 0.00 1E-6 

0.00 4E-10 0.00 1E-9 
0.00 - 0.00 --
0.00 - 0.00 --
0.00 -- 0.00 -

-- - -- --
0.00 - 0.00 -

0.00 3E-7 0.00 1E-6 
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For the residential land-use scenario, the Hazard Index value is also 0.00 and 
the excess cancer risk is 1 X 10-6. The numbers presented included exposure 
from soil ingestion and dust inhalation. Although USEPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, 
this pathway is included because of the potential for soil in Albuquerque, NM to 
be eroded and, subsequently, for dust to be present even in predominantly 
residential areas. Because of the nature of the local soil, other exposure 
pathways are not considered (see Attachment M). 

For the radioactive COCs, contribution from the direct gamma exposure pathway 
is included. Table 6 shows the total effective dose equivalent {TEDE} for both 
an industrial (5 X 10-6 mrem/yr) and residential (7 X 10-6 mremfyr) land-use. In 
accordance with proposed EPA guidance, the standard being utilized is an 
excess TEDE of 15 mrem/yr (40 CFR Part 196,1994), corresponding to an 
excess cancer risk of approximately 3 x 10-4; the calculated dose values for ER 
Site 233 for both industrial and residential land-uses are well below that 
standard. The average radiation exposure due to natural sources (radon, 
internal radiation, cosmic radiation, and terrestrial radiation) in the U.S. is 
approximately 295 mrem/yr total effective dose (NCRP, 1987), with 
approximately 198 mrem/yr due to radon, 40 mremfyr due to internal radiation 
(mainly K-40) , 29 mrem/yr due to cosmic radiation and 28 mrem/yr due to 
terrestrial caused radiation. The value of 295 mrem/yr corresponds to an 
estimated cancer risk of 6 x 10-3 . 

For a perspective on the estimated risk associated with background levels of 
radionuclides and to emphasize the conservativeness associated with RAGS 
RME risk and dose calculations, the excess cancer risk from background 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residential land-use 
scenario, using the 95th percentile or UTL values of radio nuclides present in the 
background soil, the excess cancer risk from soil ingestion is calculated as 4 x 
10-4. The excess cancer risk for the inhalation pathway (i.e., inhalation of radon 
gas) is calculated as 0.1. 

Table 6 shows not only the dose but also the estimated excess cancer risk as 1 
x 10-10 for an industrial land-use and a value of 2 x 10-10 for a residential land
use. The excess cancer risk from the nonradioactive COCs and the radioactive 
COCs is not additive, as noted in RAGS (USEPA, 1989a). 
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Table 6. Risk Assessment Values for ER Site 233 Radioactive COGs. 

COC Max. Total Total Excess Excess 
Name Conc. Effective Effective Cancer Risk Cancer Risk 

(pCifg) Dose Dose for Industrial for 
Equivalent Equivalent land-use Residential 
for Industrial for land-use 
land-use Residential 
(mrem/yr) Land-use 

(mrem/yr) 
H-3 0.038 5E-6 7E-6 1E-10 

TOTAL 5E-6 7E-6 . 1E-10 

11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 

2E-10 

2E-10 

For the industrial land-use scenario, the Hazard Index calculated is 0.00; this is 
much less than the numerical standard of 1 suggested in RAGS (1989a). The 

excess cancer risk is estimated at 3 x 10-7. In RAGS, the USEPA suggests that· 

a range of values (10-6 to 10-4) be used as the numerical standard; the value 
calculated for this site is below the suggested acceptable risk range. Therefore, 
for an industrial land-use scenario, the risk assessment values are significantly 
less than the established numerical standards. 

For the radioactive components of the industrial land-use scenario, the 

calculated dose is 5 x 10-6 mrem/yr, which is significantly less than the 
numerical standard of 15 mrem/yr suggested in the draft EPA guidance. The 

excess cancer risk estimate is 1 x 10-1°, which is significantly less than the 
excess cancer risk from naturally occurring radioactive sources. 

For the residential land-use scenario, the calculated Hazard Index is 0.00, which 
is again significantly less than the numerical guidance. The excess cancer risk 
is estimated at 1 x 10-6; this value is in the low-end of the suggested acceptable 

risk range. The dose from the radioactive components is 7 x 10-6 mrem/yr, 
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which is significantly less than the numerical guidance. The associated cancer 
risk is 2 x 10-1°, significantly below background calculated risk values. 

11.5 Uncertainty Discussion 

The conclusion from the risk assessment analysis is that the potential effects on 
human health are small compared to established numerical standards when 
considering either an industrial land-use or residential land-use scenario. The 
main contributor to the Hazard Index and excess cancer risk is benzo (a) pyrene. 
The concentration of benzo (a) pyrene is less than the practical quantitation 
limit (0.093 J mg/kg), and may not be a "real" detection. Also benzo (a) pyrene 
is a common component of asphalt and probably is not indicative of 
contamination. Therefore, this risk assessment is conservative as benzo (a) 
pyrene is a significant contributor to both the Hazard Index and the excess 
cancer risk. The uncertainty in this conclusion is considered to be small. 
Because of the location and history of the site, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered 
in making the risk assessment analysis. An RME approach was used to 
calculate the risk assessment values, which means that the parameter values 
used in the calculations were conservative and that the calculated intakes are 
likely overestimates. Maximum measured values of the concentrations of the 
GOGs were used to provide conservative results. Because the GOGs are found 
in the surface soils and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the 
analysis. Table 3 shows the confidence in the toxicological parameter values. 
There is a mixture of estimated values and values from the Health Effects 
Assessment Summary Tables (HEAST) (EPA, 1996) and Integrated Risk 
Information System (IRIS) (EPA, 1988, 1994) data bases. The constituents 
without toxicological parameters have low concentrations and are judged to be 
insignificant contributors to the overall risk. Because of the conservative nature 
of the RME approach, the uncertainties in the toxicological values are not 
expected to be of high enough concern to change the conclusion from the risk 
assessment analysis. The overall uncertainty in all of the steps in the risk 
assessment process is considered to be not significant with respect to the 
conclusion reached. 

III. Summary 

The Storm Drain Outfall, ER Site 233, had relatively minor contamination 
consisting of some inorganic, organic, and radioactive compounds. The main 
contributor to the Hazard Index and excess cancer risk is benzo (a) pyrene. The 
concentration of benzo (a) pyrene is less than the practical quantitation limit 
(0.093 (J) m.g/kg), and may not be a "real" detection. Also benzo (a) pyrene is a 
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common component of asphalt and probably is not indicative of contamination. 
Therefore, this risk assessment is conservative as benzo (a) pyrene is a 
significant contributor to both the Hazard Index and the excess cancer risk. 
Because of the location of the site on Kirtland AFB, the designated land-use 
scenario and the nature of the contamination, the potential exposure pathways 
identified for this site included soil ingestion and dust inhalation for chemical 
constituents and soil ingestion, dust inhalation, and direct gamma exposure for 
radionuclides. Using conservative assumptions and employing a RME approach 
to the risk assessment, the calculations show that for the industrial land-use 
scenario the Hazard Index (O.OO) is significantly less than the USEPA standard 
of 1. The estimated cancer risk (3 x 10.7) is in the below the suggested 
acceptable risk range. The calculations show that for the residential land-use 
scenario the Hazard Index (0.00) is also significantly less than the USEPA 
standard of 1. The estimated cancer risk (1 x 10.6) is in the low-end of the 
suggested acceptable risk range. The dose and corresponding cancer risk from 
the radioactive components are much less than EPA guidance values; the 

estimated doses are 5 x 10-6 and 7 x 10-6 mrem/yr for the industrial and 
residential land-use scenarios, respectively. These values are much less than 
the numerical guidance of 15 mrem/yr in draft EPA guidance. The 
corresponding estimated cancer risk values are 1 x 10.10 and 2 x 10.10 for the 
industrial and residential land-use scenarios, respectively. These values are 
also much less than risk values calculated due to naturally occurring radiation. 

The uncertainties associated with the calculations are considered small relative 
to the conservativeness of the risk assessment analysis. We therefore conclude 
that this site does not have significant potential to affect human health under 
either an industrial or a residential land-use scenario. 

The ecological risk for this site has not been estimated at this time. Site-Wide 
ecological risk analyses are being conducted and· the relevant analyses for this 
site will be presented when avaifable. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a imal future land use plan 
at this time. 

2. 

3. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

The sites with reported radionuclides above background levels were 
evaluated based on a DOE established acceptable dose. EPA Region 6 policy 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents througb the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOEfSNL considers detection limits in preparing human health
based risk assessments. 

SNUNM ER Project 
October 1996 

143 
June 1995 NFA Proposals 

Comment Responses 



Specific Risk Assessment OU 1309 

13. Site 229, OU 13(}9, Storm Drain System Outfall Site 

The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuc1ides. in soil. The section 
Site 229. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

14. Site 230, OU 1309, Storm Drain System Outfan Site 

15. 

The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 

Response: SNLlNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

Site 231, OU 1309, Storm Drain System Outfall Site 

See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides. in soil. The section 
Site 231. CU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

16. Site 233, OU 1309, Storm Drain System Outfall Site 

See comment above. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

SNUNM ER Project 
October 19% 

150 
June 1995 NFA Proposal, 

Comment Respons~s 
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. ATTACHlVlliNT M 

SNL ER PROJECT EXPOSURE PATHWAY DISCUSSION FOR 
CHEMICAL AND RADIONUCLIDE CONTAMINATION 

SNUNM ER Project 
October 1996 
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Sandia National Laboratories Environmental RestorationProgram 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 

BACKGROUND 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation 
being considered for SNLINM Environmental Restoration project site. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless 
site-specific information suggested other parameter values. Because many SNLINM ER 
sites have similar types of contamination and physical settings, SNL believes that the risk 
assessment analyses at these sites will be similar. A default set of exposure scenarios and 
parameter values will facilitate the risk assessments and subsequent review . 

. The. default exposure routes and parameter values suggested are those that SNL views as. . . . .. . .
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the USEPA Region VI and NMED, SNL proposes that these default 
.exposure routes and parameter values be used in future risk assessments. 

At SNLINM, all Environmental Restoration (ER) sites exist within the boundaries of the 
Kirtland AFB. Approximately 157 potential waste and release sites have been identified 
where hazardous, radiological, or mixed materials may have been. released to the 
environment. Evaluation and characterization activities have occurred at all of these sites 
to varying degrees. Among other documents, the SNLtER draft Environmental 
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the 
biological resources present and proposed land use scenarios for the SNLINM ER sites. 
At this time, all SNLINM ER sites have been tentatively designated for either industrial or 
recreational future land use. 

Based on this and other related information, the SNLINM ER project has screened the 
potential exposure routes and identified default parameter values to be used for calculating 

. potential intake and subsequent hazard index and risk values. EPA (EPA, 1989a) provides 
a summary of exposure routes that could potentially be of significance at a specific waste 
site. These potential exposure routes consist of: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 

M-l 



DRAFT DOCUMENT 

• "Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion 

in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides) . 

Based on the location of the sites and the characteristics of the surface of the sites, we 
have evaluated these potential exposure routes to determine which should be considered in 
risk assessment analyses (the last exposure route is pertinent to radionuclides only). At 
SNLINM ER sites, there does not presently occur any consumption of fish, shell fish, 
fruits, vegetables, meat, eggs, or dairy products that originate on-site. Additionally, no 
potential for swimming in surface water is present due to the high-desert environmental 
conditions. As documented in the computer code RESRAD manual (ANL, 1993), risks 
resulting from immersion in contaminated air or water are not significant compared to 
risks from other radiation exposure routes; these are therefore not included. SNLINM ER 

. has therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNLINM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion Of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and' dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated 
air or water is also eliminated. 

For future risk assessments, the exposure routes that will be considered are: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Inhalation of airborne compounds (vapor phase or particulate). 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soils; and 
• External exposure to penetrating radiation' from ground surfaces with photon-emitfing 

radionuclides. 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will 
be the more significant exposure routes for chemicals; external exposure to radiation may 
also be significant for radionuc1ides.. All six of the above routes will, however, be 
considered. The general equations for calculating potential intakes via these routes are 
shown below. The equations are from the Risk Assessment Guidance for Superfund: 
Volume I (EPA, 1989a and 1991). Also shown are the default values SNLINM ER 
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suggests for use in Reasonable Maximum Exposure (RME) risk assessment calculations 
for an industrial scenario, based .on EPA and other governmental agency guidance The 
pathways and values for chemical contaminants are discussed first, followed by those for 

radionuclide contaminants. 

Chemicals 
Ingestion of Chemicals in Drinking Water: 

Scenario: A person ingests tap water and beverages made from tap water. All tap water 
consumed is assumed to come from an on-site drinking well. In accordance with EPA 
guidance, the default parameter values used reflect a residential exposure. 

Intake (mglkg-day) = CW x IR x EF x ED 
BWxAT 

Parameter 

CW 
IR 

EF 

ED 

BW 

AT 

CW = chemical concentration in water (mg/L) 
IR = ingestion rate (L water/d); 
EF = e:\:posure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 

Units Point Value Justification 
mglL site-specific 

Lid 2 Exposure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 

d/yr 350 E":posure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

yr 30 Exposure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), .reasonable worst-
case value -

kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate . 

d RAGS (EPA, 1989a); 
10950 ED x 365 dJy for noncarcinogenic effects; 
25500 70 vr x 365 dJy for carcinogenic effects. 
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Ingestion of Chemicals in Soil: 
Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours 
per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the 
fingers and thumb from outdoor activities or inadvertent ingestion of soil from handling of 
food or cigarettes. An EPA suggested average value of 100 mg/d is used for the ingestion 
rate. 

Intake (mg/kg-day) = CS x IR X (10-6 kg/mg) x EFx FI x ED 
BWxAT 

Parameter 
CS 

CS = chemical concentration in soil (mg/kg); 
IR = ingestion rate (mg soil/d); 
FI = fraction ingested (default to 1); 
EF = e).:posure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 

Units Point Val!!e J!!stification 
mg/kg site-specific 

IR mg/d 100 E).."posure Factors Handbook (EPA, 1989b), RAGS 
(EPA, 1989a); conservative estimate 

EF d/yr 250 Reasonable worst-case value for worker; RAGS. (EPA, 
1989a) 

FI -- 1 Worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); . 

10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d1y for carcincigenic effects. 

Inhalation of Airborne (vapor phase or particulate) Chemicals: 
Scenario: A worker is engaged in activities (indoors or outdoors) and inhales contaminant 
vapors present in the air or is exposed to contaminant particulates present in the air. 

Intake (mg/kg-day) = CA x IR x ET x EF x ED 
BWxAT 

CA = chemical concentration in air (mg/m\ 
IR = inhalation rate (m%); 
ET = exposure time (hJd); 
EF = eX"jJosure frequency {d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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-'. 

Parameter Units Point Value Justification 

CA mg/rn
3 site-specific 

IR m3Jh 2.5 E:I:posure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 

EF d/vr. 250 Reasonable worst-case value for worker 

ET hid 8 Reasonable worst-case value 
ED vr 30 Reasonable worst-case value for worker 

. 

BW kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/y for carcinogenic effects. 

The chemical concentration in air can be either measured or calculated based on the 
concentration of contaminants in the soil. If field measurements are not available, vapor
phase concentrations can be determined using a volatilization factor (VF) to define the 
relationship between the concentration of contaminant in soil and the volatilized 
contaminants in air. Likewise, chemicai concentrations based On-ii8.rticuTa:ies" can-'be 
determined using a particulate emission factor (PEF) to define the relationship bet<.¥een the 
contaminant concentration in soil with the concentration of respirable particles in air due 
to fugitive dust emissions. The volatilization factor was established as part of the Hwang 
and Falco (1986) model developed by EPA's Exposure Assessment group. The 
particulate emission factor is. derived by Cowherd (1985), applicable to a typical 
hazardous waste site where the surface contamination provides a relatively continuous and 
constant potential for emission over an eXtended period of time. The equations for 
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for 
calculating these factors are also available. These alternative methods can be discussed 
with EP AJN1vfED staff for use in risk assessments if they can be shown to be technically 
consistent or superior to current published guidance. 

Dennal Contact with Chemicals in Water: 
Scenario: A worker is in contact with contaminants in water, primarily through hygienic 
activities as hand washing or showering. 

Absorbed Dose (mg/kg-day) == CW x SA x 104 cm2/m2 x PC x: ET x EF x ED x 1 L/l03 cm3 

BWxAT 

CW == chemical concentration in water (mgIL); 
SA == skin surface area for contact (m\ 
PC == chemical specific dermal permeability constant (cm/h); 
ET == exposure time- (hid); 
EF == exposure frequency.(d/yr); 
ED == exposure duration (yr); 
BW == body weight (kg); 
AT == averaging time (d) 
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Parameter Units Point Value Justification 
CW mgIL site-specific 
SA 

7 

2 E)qJOsure Factors Handbook (EPA, 1989b); m-

{represents total body eA'JlOSure); reasonable worst-
case value 

PC crnlh chemical see e.g., Dermal EA'Jlosure Assessment (EPA, 1992) 
- . _._----- ----- -----~---- -specific---~ ------~----.------.-.-----.. -.-----.----.-,----.-------- -----

EF dlyr 250 Reasonable worst-case value for worker' 
ET h/d 0.25 Dermal E:-''Jlosure Assessment (EPA, 1992); 

reasonable worst case value 
ED yr 30 Reasonable worst-case value for worker 
BW ko-

'" 
70 Exposure Factors Handbook (EPA, 1989b); 

- cofu;ervative estimate 
AT d . RAGS (EPA, 1989a); 

10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 yr x 365 dly for carcinogenic effects. 

. . -- _ .. 

Dermal Contact with Soil: 
Scenario: A w6ikeris in contact with contaminants in soil for an exposure duration 
determined through discussions with EP AJNMED staff. A worker gets exposure to the 
head, hands, forearms and lower legs. 

Absorbed Dose (mglkg-day) = CS x (] 0.6 kg/mg) x SA x AF x .ABS x EF x ED 
BWxAT 

CS = chemical concentration in soil (mglkg); 
SA = skin surface area for contact (m2

); 

AF = soil to skin adherence factor (mg/cm\ 
ABS = absorption factor (unitless); 
EF = eA'Jlosure frequency (dlyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Justification 
Value 

CS mg/kg site-specific 
SA 

, 
0.53 Demml EAllosure Assessment (EPA, 1992); m-

{accounts for adult eA'}Josure to head, hands, forearms, 
and lower legs); reasonable worst-case value 

AF mg/cm2 1.0 Dermal Exposure Assessment (EPA, 1992); 
reasonable worst-case value 

ABS --
EF din 250 Reasonable worst-case value for worker 
ET hid TBD To be determined based on discussions with NMED 

staff. . 

ED vr 30 Reasonable worst-case value for worker 
BW ka 

b 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 365 dly for noncarcrnogenic effects; 
25500 70 vr x 365 dly for carcinop"enic effects ... 

EP A (EPA, 1992) recognizes that dermal contact exposure ·remruns the least well 
understood of the major exposure routes. Chemical-specific data are often not available 
and dose-response relationships specific to dermal contact are not available. EPA (EPA, 
1992) provides guidance on assessment of dermal exposure, including determination of 
permeability coefficients and other related parameters. 

In addition to the equations presented above for absorbed dose via steady-state dermal 
exposure, EPA (EPA, 1992) presents methods for calculation of absorbed doses for 
unsteady-state exposure; these methods generally produce lower estimates of absorbed 
dose. The document also presents a screening process for determining if site-specific 
calculations of dermal exposure are necessary, assuming that dermal exposu-re is ·deemed a 
potentially valid route of contaminant exposure. In general, SNLINM ER will use the 
latest guidance available from EPA on dermal exposure. This is an area where discussions 
with EP AlNMED staff on appropriate assumptions and parameter values is essential. 
Discussions with EP AlNMED staff are also necessary to determine when this exposure 
route should be invoked. 
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Radionuclides 
Radionuclide Carcinoeeruc Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the 
water. 

Total risk = (Cr .. x SFo x lRw x EF x ED) + (Crw x SFi X IR,ir X K x EF x ED) 

Parameter 
Crw 
SFi 

SFo 
" 

EF 
ED 

IR.ir 
IRw 
K 

C", = radionucIide concentration in water (pCi/L) 
SFi = inhalation slope factor (risk/pC i) 
SFo = oral (ingestion) slope factor (risk/pCi) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR,ir = indoor inhalation rate (m3/d) 
IRw = water ingestion rate (LId) 
K = volatilization factor (urutless) 

Units Point Value Justification 
pCi/L site-specific 

'nskipCi' radionuclide-
specific 

risk/pCi radionuclide-
specific 

d/y 350 RAGS (EPA, 1989a) 

' -

y 30 Reasonable worst-case estimate. 
m3/d lj RAGS (EPA, 1989a) 

Lid 2 Reasonable worst-case estimate. 
unitless OJ RAGS (EPA, 1989a) 

RadionucIide Carcinogenic Effects from Soil: Industrial 
Scenario: A worker inadvertently ingests soil, inhales vapor and particulates from soil and 
is externally exposed to penetrating radiation ground surfaces contaminated with photon
emitting radionucIides. 

Total risk = Cn; x ED x [(SFox 1O-3g/mg x EF x IRmil) + (SFix 103g/kg xEF X IR,ir /VF) 
+ (SFi x l03g/kg x EF x IR.ir IPEF) + (SF. x 1 03g/kg x D x SD x (l-S.)x T.)] 

Cn; = radionuclide concentration (pCilg) 
SFi = inhalation slope factor (risk/pCi) 
SFo = oral (ingestion) slope factor (risk/pCi) 
SF. = external exposure slope factor (risk/y per pCilm2) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR,ir = inhalation rate (m3/d) 
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IRoil = soil ingestion rate (mg/d) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
D = depth of radionuclides in soil (m) 
SD = soil density (kg/m3) 
So = gamma shielding factor (unitless) 
Te = gamma exposure factor (unitless) 

Parameter Units Point Value Justification 

Cr pCilg site-specific 

SPj risk/pCi radionuclide-
specific 

SPo risk/p<;:i radionuclide-
specific 

SF, risk/y per radionuclide-
pCilm2 specific -.-- .. 

EF dJy 250 RAGS (EPA, 1989a) 
ED 

... 
30 

.,' . 

Reasonable worst'-case eStllnate. y 

IRair m3/d 20 RAGS (EPA, 1989a) 

IRoil mg/d 100 Reasonable worst-case estimate. 

VF m3/k,g nuclide-specific 
PEF m3/kg 1.32 x 109 Region Vl guidance. 
D m 0.1 RAGS (EPA, 1989a) 
SD kg/m3 1430 RAGS (EPA, 1989a) 

S, unitless 0.2 . RAGS (EPA, .l989a) 

T. unitless I RAGS (EPA, 1989a) 

Summary for an Industrial Land-Use Scenario 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial future land-use scenario. The parameter values 
are based on EP A guidance and supplemented by information from other government 
sources. The values are generally consistent with those proposed by Los Alamos National 
Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

Summary for an Residential Land-Use Scenario 
Sandia may choose to evaluate some sites using a residential land-use scenario in order to 
provide an indication of the effects of data uncertainty on risk value calculations or in 
order to potentially mitigate the need for institutional controls or restrictions on Sandia 
ER sites. For a risk assessment evaluating a residential land-use scenario, Sandia will use 
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS, 
1989a). That EPA guidance document provides detailed discussion on the appropriate 
values to use for all of the potential exposure pathways. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a fmal future land use plan 
at this time. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

2. The sites with reported radionuclides above background levels were 
evaluated based on a DOE establlshed acceptable dose. EPA Region 6 poliCY 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

3. 

Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents through the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOElSNL considers detection limits in preparing human health
based risk assessments. 
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13. Site 229, OU 1309. Storm Drain System Outfall Site 

The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides. in soil. The section 
Site 229. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

14. Site 230, OU 1309. Storm Drain System Outfall Site 

15. 

The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

Site 231, OU 1309. Storm Drain System Outfall Site 

See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNIJNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 231. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

16, Site 233, OU 1309, Storm Drain System Outfan Site 

See comment above. {The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

CERTIFIED MAIL - RFURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87502-2100 

Dear Mr. Bearzi: 

Enclosed is one of two NMED copies of the Department of Energy and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency 
(NOD), dated October 13, 1999, for Environmental Restoration sites 7, 46, 48, 
50,136,159,166,227,229,230,231,233,234, and 235. These sites were all 
included in the 2nd batch of No Further Action (NFA) proposals. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, vt1 
1f7Krf!l 

Michael J. Zamorski . 
Area Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 1999 

Environmental Restoration Project 
Responses to NMED Notice of Deficiency 
No Further Action Proposals (2nd Round) 

Dated June 1995 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNUNM) is submitting this Notice of Deficiency 
(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU) 1309 and the 
Technical Area (TA) II OU 1303. This response addresses Enclosures A and B comments in the 
October 13,1999 NOD (NMED, 1999). 

This is the second NOD response for Environmental Restoration (ER) Sites 50 and 235. Most of 
the following information addresses omissions in the ER Sites 50 and 235 No Further Action 
(NFA) Proposals (SNUNM, 1995) and the first ER Sites 50 and 235 NOD responses (SNUNM, 
1996). This response addresses the need for reorganizing the confirmatory sampling analytical 
data and conducting human health and ecological risk assessments. For ER Site 50, this response 
also contains additional analytical data obtained during the Voluntary Corrective Measure 
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999 
(SNUNM, 1999). For ER Site 235, this response addresses the need for reorganizing the 
confirmatory sampling analytical data and conducting human and ecological risk assessments. 
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Site-Specific Comments 

RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

ER SITES 7, 46, 48, 135, 136, 159, 165, 166, 167, 227,229,230, 231,232,233, AND 234 
JUNE 1995 (2ND ROUND) 

ENCLOSUREB 

The following discussion documents the negotiations between SNLINM ER staff and 
NMED HRMB staff as requested in NMED (1999). These negotiations were finalized in a 
November 17, 1999 meeting. 

OU 1303 

ER Sites 48,135,136,159,165,166, and 167 (TA-2 Septic Systems) 

Additional site characterization work proposed includes: 

1. Finish compiling and provide the information requested in Stu Dindwiddie's letter 
to Michael Zamorski (DOE) and Joan Woodard (SNLNM) (dated December 11, 
1998). 

Response: The information requested in the referenced letter is listed below and is 
followed by the SNUNM response. 

a. Please submit maps showing the locations of boreholes with respect to seepage 
pits and other septic-system components for the above ER sites (48, 135, 136, 
159, 165,166, and 167). 

Response: The existing site maps have been revised to reflect the best-known 
information on all the TA-ll septic and drain system sites. The changes are based on 
SNUNM Facilities Engineering drawings and Global Positioning System (GPS) mapping 
of visible system components. To improve the accuracy of the site maps, an excavator 
and GPS surveying will be used to locate system components below grade, confirm 
drainfield dimensions, and pinpoint effluent release locations. Planning for this work is 
in progress. Accurate site maps will be available in May 2000. Any further sampling at 
TA-llER septic and drain system sites will be discussed with NMED HRMB staff when 
the maps are finalized. Note that this comment also addresses ER Sites 135 and 165, 
which were not incorporated in the 2nd Round of the NF A proposals. After discussions 
with NMED HRMB, the HE rinse-water drain from Site 48 will be investigated at the 
same time as co-located ER Sites 227 and 229, which are managed by Tijeras Arroyo au 
1309. 

b. Please submit all analytical results of soil samples obtained from these 
boreholes. Data tables must include a listing of all constituents analyzed for, 
analytical methods, detection limits, and concentrations. 
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2. 

Response: The requested soil analytical results for the boreholes at TA-II ER septic and 
drain system sites will be submitted with the revised site maps. 

Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofTA-2. 

Response: SNLINM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of the T A-II ER sites. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 
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OU1309 

ER Site 7, Gas Cylinder Disposal Pit 

Additional site characterization work proposed includes: 

1. Collect subsurface soil samples from within the waste layer and immediately below 
the bottom of the landfLIl. 

2 Subsurface samples will be collected from at least four (4) borings or trenches. At 
least one sample per boring/trench will be collected within 5 ft beneath the landfill. 
At least two samples per boring/trench will be collected at locations within the waste 
layer (more samples will be collected if the waste layer exceeds 15 ft thick). 

3. The soil samples will be analyzed for radiological constituents, metals, volatile 
organic compounds, semi-volatile organic compounds, and high explosives. 

Response: Unfortunately the name for ER Site 7 is misleading and refers to ER Site 6A, 
a gas cylinder disposal pit that was remediated in 1995. ER Site 7 contains construction 
and demolition debris from the Veteran's Administration (VA) Hospital. Prior to 
disposal of the construction and demolition debris, SNUNM used the location as a sand 
and gravel quarry from 1980 to 1986. 

DOE, SNUNM, and KAFB's Environmental Management agreed on November 15, 1999 
that responsibility for this site should be transferred to the KAFB Installation Restoration 
Program (IRP). The IRP intends to accept ownership for this site. DOE and KAFB are 
currently working on the transfer process. Therefore, SNUNM will not be performing 
the additional proposed site characterization. After the IRP assumes responsibility for 
this site, SNUNM will submit an administrative NFA proposal for ER Site 7. 

ER Sites 46, 232, 233, 234, 227, 229, 230, and 231 (OU 1309 Outfalls) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

Response: SNUNM will locate each outfall accurately for ER Sites 46, 227, 229, 230, 
231, 232, 233, and 234. The recent discussions have revealed that the type of water 
released to each site needs to be clarified. ER Site 46 received dnse waters from T A-I 
buildings. ER Sites 227 and 229 received rinse waters from T A-II buildings. ER Sites 
230,231,232, and 233 currently receive storm water from TA-IV. ER Site 234 
previously received storm water from TA-IV, but is now inactive. Except for ER Site 
232, all of these au 1309 sites were documented in the 2nd Round of the NFA proposals. 
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Site-Specific Comments 

2. 

3. 

4. 

The NFA proposal for ER Site 232 was submitted in the 8th Round in July 1997; 
additional work for ER Site 232 is addressed in SNIJNM (1999). 

Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: SNUNM will collect and analyze soil samples at the points of surface 
discharge and along the drainage channels that are unlined. More details are presented in 
item #4 below. Analytical results of previous sampling will be used, to the extent 
possible, to meet the NMED requirement. The soil samples will be collected according to 
the following Fiscal Year (Fy) schedule: ER Site 46 (FYOl), ER Site 227 (FYOl), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FYOI), ER Site 
233 (FY02), and ER Site 234 (FY02). 

Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two lS0-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent installations. 
Soil samples wiD be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNUNM will install two permanent ISO-foot deep soil-vapor monitor wells at 
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the first well will 
be located at the end of the acid waste line, while the second well will be located at the 
southern end of the site. [The end (former outfall) of the acid waste line is estimated to 
be about 50 ft south-southwest of monitor well TJA-3.) The ER Site 227 well will be 
located at the eastern end of the site near the slope break. Soil samples will be analyzed 
for radiological constituents (gamma spectroscopy and gross alphaJbeta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
of this fieldwork is scheduled for FYOI. 

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: SNUNM will collect shallow subsurface samples at two locations each at the 
storm-drain outfalls (ER Sites 230,231,232,233, and 234). The samples will be 
collected at a depth of five ft, bgs from hand-augered boreholes. Except for ER Site 234, 
the boreholes for the T A-IV storm-drain outfalls will be located 5 ft and 30 ft downslope 
from the lowermost concrete structures at ER Sites 230, 231, 232, and 233. Not to be 
forgotten, ER Site 232 is unique because two storm drains are located there. At the 
remaining TA-IV storm-drain outfall (ER Site 234), the boreholes will be located at a 
similar lateral spacing with the northernmost borehole being located at the lowermost tip 
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Site-Specific Comments 

5. 

of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 

Response: SNUNM also will collect a surface (0 - 0.5 ft, bgs) soil sample for ER Site 
230. The sample will be collected upstream of the drop inlet and next to the chain-link 
fence. The soil sample will be analyzed for radiological constituents (gamma 
spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

7. 

Response: SNlJNM will install a groundwater monitor well at the bottom of the slope at 
ER Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofER Sites 46 and 227. The information requested above for the TA-2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 

Response: SNUNM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of ER Sites 46 and 227. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 

8. Revise and resubmit the data tables in tbe NF A proposals for each site, meeting the 
standards achieved in tbe 12th Round NF A proposals. 

Response: After all the requested soil samples have been collected and the analytical 
results received, SNlJNM will revise and resubmit the soil-sample data tables for ER 
Sites 46, 227, 229, 230, 231, 232, 233, and 234 in a format meeting the standards set in 
the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be 
prepared. The data tables and risk assessments will be incorporated into the 'statement of 
basis' format. 

Reference (ER Site 7) 

Sandia National LahoratorieslNew Mexico. Letter to Kirtland Area Office (KAO). "Transmittal 
of Responses to NMED for Request for Supplemental Information (RSn," September 8,1999. 
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Sandia National Laboratories 
Albuquerque, New Mexico 

December 2002 

Environmental Restoration Project 
Tijeras Arroyo Operable Unit 1309 

Responses to NMED Notices of Deficiency for 
Solid Waste Management Units 230, 231, 232, 233, and 234 

No Further Action Proposals 
Dated June 1995 (2nd Round) and 

August 1997 (8th Round) 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNIJNM) is submitting this Notice of Deficiency 
(NOD) Response for the Technical Area (TA)-IV storm-water outfalls (Solid Waste Management 
Units [SWMUs) 230, 231, 232, 233, and 234). These five sites are managed as part of the 
Tijeras Arroyo Operable Unit (TJAOU) 1309. The proposals for no further action (NFA) for 
SWMUs 230, 231, 233, and 234 were previously submitted in 1995 (SNUNM June 1995). The 
NFA proposal for SWMU 232 was submitted in 1997 (SNUNM August 1997). This response 
addresses both the most recent NOD (NMED October 1999) for the five sites (SWMUs 230, 231, 
232, 233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie 
January 1999) that contained specific comments (1 through 5) regarding SWMU 232. 

The NOD (NMED October 1999) included comments relating to a number of SWMUs at 
SNUNM. Five comments (1, 2, 4, 5, 8) in Enclosure B of this NOD (NMED October 1999) 
addressed SWMUs 230, 231, 232, 233, and 234. This document presents the SNLINM response 
to these comments. Incorporated into the response are the confirmatory sampling requirements 
that were identified by SNLINM Environmental Restoration (ER) TJAOU staff and the New 
Mexico Environment Department (NMED) Hazardous and Radioactive Materials Bureau 
(HRMB) (now known as the Hazardous Waste Bureau) in a meeting held on November 17,1999. 
The outcome of the meeting was NMED's request for additional confirmatory soil sampling at 
SWMUs 230 through 234. A Field hnplementation Plan (FlP) was subsequently developed for 
these five SWMUs (SNLINM May 2001) that describes the confirmatory sampling and analysis 
requirements and provides historical information for the outfalls. The FIP, provided as 
Attachment A, was used to guide the confirmatory sampling that was conducted in June 2001. 
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TUERAS ARROYO OPERABLE UNIT 1309 
RESPONSES TO NMED NOTICES OF DEFICIENCY 

FOR NFA PROPOSALS 

RESPONSES TO ENCLOSURE B, OCTOBER 1999 NOTICE OF DEFICIENCY
PROPOSED ADDITIONAL SITE CHARACTERIZATION WORK, NFA PROPOSALS, 
JUNE 1995 (2nd Round) 

The NIvlED comments (NMED October 1999) relevant to the TA-IV stonn-water outfaIls 
(SWMUs 230, 231, 232, 233, and 234) are presented below in bold text. The SNUNM respons.:: 
follows each comment. 

ER Sites 46,232,233,234,227,229,230, and 231 (OU 1309 Outfalls) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229,230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

R espouse: Figure 1 accurately depicts the locations of each TA-IV stonn-water outfall 
(SWMUs 230, 231, 232-1, 232-2, 233, and 234). The outfalls are located along the 
southern boundary of TA-IV and the steep northern rim of Tijeras Arroyo. Figure 2 is an 
SNUNM Facilities Engineering drawing depicting the various utilities that are located at 
the southern part of TA-IV. Stonn water drains to the sites via buried pipes that are 
connected to either concrete ditches or concrete drop structures. The SWMUs consist of 
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230, 
231, 232-1, 232-2, and 233 currently receive storm water from TA-IV.· SWMU 234 
previously received stonn water from TA-IV, but is now inactive. 

As shown on Figure 2, SNUNM Facilities Engineering has assigned a structure number 
('struc. no.') to each outfall. For example, structure number 58 corresponds to 
SWMU 230. Structure numbers 59 and 60A correspond to SWMUs 231 and 232-1, 
respectively. Structure number 60 corresponds to SWMU 232-2. A structure number is 
not assigned to SWMU 234 because the concrete features were removed in the early 
1990s when piping from the Building 981 area was diverted to SWMU 233 (structure 
number 62). 

2. Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement 

Respouse: In June 2001, SNIJNM collected the soil samples, requested by NIvlED at the 
November 17, 1999, meeting, at the points of surface discharge and along the earthen 
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4. 

channels. At all of the SWMUs (230 through 234), soil samples were collected at lateral 
distances of 5 and 30 feet downslope of the stonn-water discharge point; the sampling 
depths for these lateral locations began at 0 and 5 feet below ground surface (bgs). 
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMU~. 230,232-2, 
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234. 

Table 1 lists the number of samples that have been collected at each site. Table 2 lists the 
soil samples for each SWMU. Sampling was conducted in 1994, 1995, and 2001. The 
soil samples were analyzed by both on-site and off-site laboratories (Tables 3 through 
109). Sampling and analysis details are presented in the Risk Screening Assessment 
Reports for each site (Attachments B through G). 

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radionuclides, metals, volatile organic compounds, semi-volatile organic compounds, 
and high explosives. 

Response: In 2001, SNIJNM collected shallow subsurface samples at two locations at 
each of the storm-drain outfalls (SWMUs 230, 231, 232, 233, and 234). A third soil 
sample was collected at SWMUs 230, 232-2, and 233 (Table 2). The samples were 
collected in accordance with guidance received at the November 17, 1999, meeting 
between SNUNM ER TJAOU staff and the NMED HRMB. The surface soil (0 to 
0.5 foot bgs) and I-foot-bgs 'soil samples were collected with a hand trowel. Because of 
the uneven terrain and large cobbles that serve as erosion control below the storm-water 
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally 
approved use ofthe backhoe before the sampling was conducted (Copland April 2001). 

The soil samples from each site were analyzed for radionuclides (gamma spectroscopy, 
tritium, and gross alpha/beta), Resource Conservation and Recovery Act (RCRA) metals, 
chromium-VI, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection 
Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples 
for high explosive (HE) compounds was discounted after informing NMED that the 
TA-IV storm-water outfalls have never received any type of TA-II water (stonn, septic, or 
waste) (SNIJNM May 2001), as previously assumed by NMED. HE compounds are 
not a contaminant of concern (COC) for any of the TA-IV storm-water outfalls 
(SWMUs 230, 231, 232, 233, and 234). 

5. Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radionucIides, metals, volatile organic compounds, 
semi-volatile org:'lnic compounds, and high explosives. . 

Response: A surface soil (0 to 0.5 feet bgs) sample (230-GR-05-0.5) was collected 
upstream of the drop inlet next to the chain-link fence and analyzed for radionuclides 
(gamma spectroscopy, tritium, and gross alpha/beta), RCRA metals, chromium-VI, 
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for 
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analyzing the soil samples for HE compounds was discounted after informing NMED that 
the TA-IV storm-water outfaIls have never received any type ofTA-IT water (storm, 
waste, or septic) (SNUNM May 2001), as previously assumed by NMED. HE 
compounds are not a cac for any of the TA-IV storm-water outfalls (SWMUs 230,231, 
232,233, and 234). ,. 

8. Revise and resubmit the data tables in the NF A proposals for each site, meeting the 
standards achieved in the 12th Round NFA proposals. 

Response: Analytical data, tables from the NFA proposals (SNIJNM June 1995; 
SNUNM August 1997) have been revised using the 12th Round format. In addition to 
the soil samples that were collected in 1994 and 1995 for the NFA proposals, samples 
also were collected in 2001. Table 2 lists the soil samples for each SWMU, Table 1 Hsts 
the corresponding analytical data tables (Tables 3 through 109). The soil samples were 
analyzed using EPA methods (EPA November 1986) for vacs, svacs, TPH, metals 
(RCRA metals and chromium-VI), and radionuclides (gamma spectroscopy, tritium, and 
gross alpha/beta). All detectable concentrations are presented in the tables. In those 
cases in which no detectable concentrations were reported for a particular analytical suite, 
a table listing the detection limits is presented. Analytical laboratories are noted on each 
data table. 

Risk assessments (human health and ecological) have been prepared for each SWMU 
(230 through 234) using all the available sampling results. The risk assessment results, as 
well as the sampling techniques and analytical methods, are presented in the Risk 
Screening Assessment Reports for each site (Attachments B through G). The Data 
Validation Reports for each site are included in Attachments H through M. 
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Table 1 
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables 

for the TA-IV Storm-Water Outfalls for SWMUs 230,231,232-1,232-2,233, and 234 

Locations Locations Locations . Corresponding 
Sampled in Sampled in Sampled in Total Sampling Analytical Data 

SWMU 1994 1995 2001 Locations Tables 
230 8 -- 3 11 3-21 
231 8 -- 2 10 22-40 
232-1 8 5 3 16 41-60 
232-2 41 -- 2 43 61-74 
233 8 -- 3 11 75-92 
234 6a -- 2 8 93-109 

8Another six locations (see Table 2) are not included in this tally for SWMU 234 because the 
corresponding six samples were not collected where storm water had drained. 
SWMU = Solid Waste Management Unit. 
TA = Technical Area. 

= Information not available . 
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Table 2 
Soil Samples Collected at SWMUs 230,231,232-1, 232-2, 233, and 234 

SWMU Sample ID Beginning Depth (ft bgs) 
230 1994 sampling 

230-01-A 0.0 
230-01-B O.S 
230-02-A 0.0 
230-02-B O.S 
230-03-A 0.0 
230-03-8 O.S 
230-04-A 0.0 
230-04-B O.S 
2001 sampling 
230-GR-OS-0.O-S 0.0 
230-GR-OS-0.O-S 0.0 
230-GR-OS-0.O-DU 0.0 
230-GR-OS-S.0-S S.O 
230-GR-07-S.0-S S.O 

231 1994 sampling 
231-01-A 0.0 
231-01-8 O.S 
231-02·A 0.0 
231-02-8 O.S 
231-03-A 0.0 
231-03-B O.S 
231-04-A 0.0 
231-04-B O.S 
2001 sampling 
231-GR-OS-O.0-S 0.0 
231-GR-OS-0.0-DU 0.0 
231-GR-OS-S.0-S S.O 
231-G R-OS-S. O-S S.O 

232-1 1994 sampling 
232-1-01-A 0.0 
232-1-01-8 o.s 
232-1-02-A 0.0 
232-1-02-8 O.S 
232-1-03-A 0.0 
232-1-03-B O.S 
232-1-04-A 0.0 
232-1-04-B O.S 
1995 sampling 
232-1-BH1-S-S-l s.o 
232-1-BH 1-1 O-S-l 10.0 
232-1-BH1-1 O-SD-l 10.0 
232-i-BH1-10-S0-1 10.0 
232-1-BH2-S-S-1 S.O 
232-1-BH2-10-S-1 10.0 
232-1-BH3-S-S,1 S.O 
232-1-BH3-10-S-1 10.0 
232-1-BH4-S-S-1 S.O 
232-1-BH4-10-S-1 10.0 
232-1-8HS-S-S-l S.O 
232-1-BHS-1 0-S-1 10.0 
2001 sampling 
232-1-GR-OS-0.O-S 0.0 
232-1-GR-05-0.0-DU 0.0 
232-1-GR-OS-S.0-S S.O 

. 232-1-GR-07-S.0-S S.O 

Refer to footnotes at end of table. 
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Table 2 (Continued) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2,233, and 234 

SWMU Sample ID Beginning DepthJft ~ 
232-2 1994 samplinQ 

015861 l a '. 

015862 1a 

015863 5a 

015864 5a 

015865 5a 

015866 5a 

015867 5a 

015868 5a 

015869 5a 

015870 5a 

015871 5a 

015872 1a 

015873 9 
015874 9 
015875 9 
015876 9 
015877 9 
015878 9 
015879 9 
015880 5a 

015881 5a 

015882 5a 

015883 5a 

015884 5a 

015885 10 
015886 6.5 
015887 9 
015888 6,5 
015889 6 
015890 1 
015891 10 
015892 7 
015893 4 
015894 10.5 

, 015895 9.5 
015896 3.5 
017817 1 
017818 8 
NMED-232-east 10 
NMED-232-west 6 
NMED-undisturbed 9 
2001 samplinQ 
232-2-GR-Ol-0,0-S 0.0 
232-2-GR-01-0,0-DU 0.0 
232-2-GR-01-5.0-8 5.0 
232-2-GR-01-10.0-8 10.0 
232-2-GR-02-5.0-8 5.0 
232-2-GR-02-7.0-DU 7.0 

Refer to footnotes at end of table. 
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Table 2 (Concluded) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample ID Beginning Depth (tt bgs) 
233 1994 samplin(l 

233-01-A 0.0 
233-01-B 0.5 
233-02-A 0.0 
233-02-B 0.5 
233-03-A 0.0 
233-03-B 0.5 
233-04-A 0.0 
233-04-B 0.5 
2001 samplin(l 
233-GR-05-0.0-S 0.0 
233-GR-05-0.0-DU 0.0 
233-GR-05-5.0-S 5.0 
233-GR-06-0.0-S 0.0 
233-GR-06-5.0-S 5.0 
233-GR-07-5.0-S 5.0 

234 1994 samplin(l 
234-01-A 0.0 
234-01-B 0.5 
234-02-A O.Ob 
234-02-B 0.5b 

234-03-A O.Ob 
234-03-B 0.5b 

234-04-A O.Ob 
234-04-B 0.5b 

234-05-A 0.0 
234-05-B 0.5 
234-06-A 0.0 
234-06-B 0.5 
2001 sampling 
234-GR-07-0.0-S 0.0 
234-GR-07-0.0-DU 0.0 
234-GR-07-5.0-S 5.0 
234-GR-06-5.()..S 5.0 

aApproximate sample depth (sample collected during SWMU 232-2 excavation work). 
bAnalytical results for this SWMU 234 sample are not listed in the following analytical data tables because the sample was 
not collected where storm water had drained. 
BH = Borehole. 
DU = Duplicate. 
tt bgs = Foot/feet below ground surface. 
GR = Grab sample. 
ID = Identification. 
NMED = New Mexico Environment Department. 
S = Soil sample. 
SO = Soil sample duplicate. 
SO = South sample. 
SWMU = Solid Waste Management Unit. 
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Table 75 
Summary of SWMU 233 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)" 

Analyte Method Detection Limit(mg/kgl 
1,1,1-Trichloroethane 0.005 
1,1,2,2-Tetrachloroethane 0.005 
1,1,2-Trichloroethane 0.005 
1,1-Dichloroethane 0.005 
1,1-Dichloroethene 0.005 
1,2-Dichloroethane 0.005 
1,2-Dichloroethene 0.005 
1,2-Dichloropropane 0.005 
2-Butanone 0.01 
2-Chloroethyl vinyl ether 0.01 
2-Hexanone 0.01 
4-methyl-2-Pentanone 0.01 
Acetone 0.01 
Benzene 0.005 
Bromodichloromethane 0.005 
Bromoform 0.005 
Bromomethane 0.01 
Carbon disulfide 0.005 
Carbon tetrachloride 0.005 
Chlorobenzene 0.005 
Chloroethane 0.01 
Chloroform 0.005 
Chloromethane I 0.01 
Dibromochloromethane 0.005 
Ethyl benzene 0.005 
Methylene chloride 0.005 
Styrene 0.005 
Tetrachloroethene 0.005 
Toluene 0.005 
Trichloroethene . 0.005 
Vinyl acetate 0.01 
ViQ0 chloride 0.01 
Xylene 0.005 
cis-1,3-DichloroprolJene 0.005· 
trans-1,3-Dichloropropene 0.005 

"Environmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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Table 76 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes SVOCs (EPA Method 8270b) (ma/kc 
Sample 

Record Depth Benzo(a) 
Benzo(a)Dvrene Number" ER Sample 10 (It) Acenaphthene Anthracene anthracene 

788 SITE233-01-A 0-0.5 NO (0.33) 0.044 J NO (0.33) 0.07 J 
788 SITE233-01-B 0.5-3 0.033 J NO (0.33) NO (0.33) NO (0.33) 
788 SITE233-04-A 0-0.5 NO (0.33) . NO (0.33) 0;036 J 0.093 J 
788 SITE233-04-B 0.5-3 NO (0.33) NO (0.33) NO (0.33) NO-IO.3a) 

. 

Sample Attributes SVOCs (EPA Method 8270b) (mq/kc 
Sample 

Record Depth Oi-n-butyl 
Number" ER Sample 10 (tt) phthalate Fluoranthene 

788 SITE233-01-A 0-0.5 NO (0.33) 0.099 J 
788 SITE233-01-B 0.5-3 0.21 J 0.068 J 
788 SITE233-04-A 0-0.5 NO (0.33) 0.073 J 
788 SITE233-04-B 0.5-3 0.057 J 0.047 J 

Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requesVchain-ol-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
J = Estimated value. See Data Validation Report (Attachment L). 
mg/kg = Milligram(s) per kilogram. 

Naphthalene 
NO (0.33) 

0.086 J 
NO (0.33) 
NO (0.33) 

NO ( ) = Not detected above the method detection limit, shown in parentheses. 
SVOC = Semivolatile organic compounds. 
SWMU = Solid Waste Management Unit. 

Phenanthrene 
NO (0.33) 

0.11 J 
NO (0.33) 
NO (0.33) 

Benzo(b) 
tluoranthene Chrysene 

0.055 J 0.1 J 
. NO (0.33) NO (0.33) 

0.Q15J 0.12 J 
Nolo.3a) NO (0.33) 

bis(2-Ethylhexyl) 
Pvrene phthalate 

0.083 J NO (0.33) 
0.043 J NO (0.33) 
0.049 J NO (0.33) 

NO (0.33) 1 



Table 77 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/Isgl 
1,2,4-Trichlorobenzene 0.33 
1,2-Dichlorobenzene 0.33 
1,3-Dichlorobenzene 0.33 
1,4-Dichlorobenzene 0.33 
2,2'-Dichlorodiisopropyl ether 0.33 
2,4,5-Trichlorophenol 0.33 
2,4,6-Trichlorophenol 0.33 
2,4-Dichlorphenol 0.33 
2,4-Dimethylphenol 0.33 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene 

. 

0.33 
2,6-Dinitrotoluene 0.33 
2-Chloronaphthalene 0.33 
2-Chlorophenol 0.33 
2-Methylnaphthalene 0.33 
2-Nitroaniline 1.67 
2-Nitrophenol 0.33 
3,3'-Dichlorobenzidine 0.67 
3-Nitroaniline 1.67 
4-Bromophenyl phenyl ether 0.33 
4-Chloro-3-methylphenol 0.33 
4-Chlorobenzenamine 0.33 
4-Chlorophenyl phenyl ether 0.33 
4-Methylphenol 0.33 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene --' 0.33 
Acenaphthylene 0.33 
Anthracene 0.33 
Benzidine 2.66 
Benzo a anthracene 0.33 
Benzo a)pyrene 0.33 
Benzo b f1uorimthene 0.33 
Benzo [ghi)pervlene 0.33 
Benzo k)fluoranthene 0.33 
Benzoic acid 1.67 
Benzyl alcohol 0.33 
ButYlben~ phthalate 0.33 
Chrvsene 0.33 
Di-n-butyl !Jhthalate 0.33 
Di-n-octyl phthalate 0.33 
Dibenz(a,h)anthracene 0.33 
Dibenzofuran 0.33 
Diethylphthalate 0.33 
Dimethylphthalate 0.33 

Refer to footnotes at end of table. 
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Table 77 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection LimitllTlgJkg) 
Dinitro-o-cresol 1.67 
Fluoranthene 0.33 
Fluorene 0.33 
Hexachlorobenzene 0.33 
Hexachlorobutadiene 0.33 
Hexachlorocyclopentadiene 0.33 
Hexachloroethane 0.33 
Indeno(1 ,2,3-c,d}pyrene 0.33 
Isophorone 0.33 
Naphthalene 0.33 
Nitro-benzene 0.33 
Pentachlorophenol 1.67 
Phenanthrene 0.33 
Phenol 0.33 
Pyrene 0.33 
bis 2-Chloroethoxy)methane 0.33 
bis 2-Chloroethyl)ether 0.33 
bis 2-Ethylhexyl)phthalate 0.33 
n-Nitrosodiphenylamine 0.33 
n-Nitrosodipropylamine 0.33 
o-Cresol 0.33 

aEnvironmental ControlTechnology Corporation Laboratory (ENCOTEC). 
mgJkg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Table 78 
Summary of SWMU 233 Confirmatory Soil Sampling 

Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes TPH 
Record Sample Depth (EPA Method 418.1 b) 

Number<> ER Sample ID (ttl 
788 SITE233-01-A 0-0.5 
788 SITE233-01-8 0.5-3 
788 SITE233-02-A 0-0.5 
788 SITE233-02-8 0.5-3 
788 SITE233-03-A 0-0.5 
788 SITE233-03-8 0.5-3 
788 SITE233-04-A 0-0.5 
788 SITE233-04-8 0.5-3 

Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requesVchain-of-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbons. 

(mg/kg) 
ND (40) 
ND (40) 
ND (40) 

ND (40) 

140 
40 
78 

S8 
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Table 79 
Summary of SWMU 233 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a . 

Method Detection Limit 
Analyte (mglkg) 

Total petroleum hydrocarbon 40 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
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Table 80 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Results 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 601 0/6020171961747117741 b) (mg/kg) 

Record 
Number" ER Sample 10 Sample Depth (ft Arsenic Barium B~ryllium Cadmium 

788 SITE233-01-A 0--0.5 2.3 210 0.36 2.3 
788 SITE233-01-B 0.5-3 1.7 170 0.27 1.1 
788 SITE233-02-A 0-0.5 2.3 210 0.3 1.2 
788 SITE233-02-B 0.5-3 1.6 150 0.27 0.72 
788 SITE233-03-A 0--0.5 5.1 160 0.34 1.6 
788 SITE233-03-B 0.5-3 1.8 170 0.3 1.2 
788 SITE233-04-A 0-0.5 1.3 150 0.27 1.8 
788 SITE233-04-B 0.5-3 1.5 200 0.3 1.4 

Background concentration (surface soil 0--0.5 ft)d NC 281 0.8 <1 
Background concentration (subsurface soil >0.5 ft)d 4.4 200 0.8 0.9 

Sample Attributes Metals (EPA Methods 601 0/6020171961747117741 b) (mg/kg) 
Record 

Number" ER Sample 10 Sample Depth (ft Chromium (VI) 
788 SITE233-01-A 0--0.5 NO (0.1) 
788 SITE233-01-B 0.5-3 NO 0.1) 
788 SITE233-02-A 0-0.5 NO 0.1 
788 SITE233-02-B 0.5-3 NO 0.1 
788 SITE233-03-A 0-0.5 NO 0.1 
788 SITE233-03-B 0.5-3 NO 0.1 
788 SITE233-04-A 0--0.5 NO 0.1 
788 SITE233-04-B 0.5-3 NO 0.1 

Background concentration (surface soil 0--0.5 ft)d NC 

Background concentration (subsurface soil >0.5 ft)d NC 

Note: Values in bold indicate concentrations greater than or equal to background. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 
dOinwiddie September 1997. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

mg/kg 
NC 

Lead Mercury Selenium 
12 NO (0.04) NO 0.25 
6.3 NO 0.04) NO 0.25 
7.1 NO 0.04) NO 0.25 
9.2 NO 0.04) NO (0.25) 
8.9 NO (0.04) NO (0.25 
7.8 NO (0.04) NO (0.25 
7.4 NO (0.04) NO (0.25 
8.3 NO (0.04) NO (0.25 

39 <0.25 <1 
11.2 <0.1 <1 

= Milligram(s) per kilogram. 
= Not calculated by Dinwiddie (September 1997). 

Chromium 
9 
4.3 
5.1 
3.9 
6.5 
4.9 
6.5 
5.5 

21.8 
16.2 

Silver 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 

<1 
<1 

It = Foot (feet). 
10 = Identification. 

NO ( ) 
SWMU 

= Not detected above the method detection limit, shown in parentheses. 
= Solid Waste Management Unit. 



Table 81 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

An a Iyte Method Detection LimitJmgl~ 
Arsenic 0.5-4.3 
Barium 10 
Beryllium 0.22-0.25 
Cadmium 0.25 
Chromium 1 
Chromium (VI) 0.1 
Lead 2 
Mercury 0.04 
Selenium 0.25 
Silver 0.5 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
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Sample Attributes 

Table 82 
Summary of SWMU 233 Confirmatory Soil Sampling 

Gamma Spectroscopy Analytical Results 
September 1994 

(Off-Site Laboratory)a 

Activity (pCi/o) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
Numberb ER Sample 10 (tt) Result Error<' 

786 SITE 233-01-A 0-0.5 0.0275 0.00238 
786 SITE 233-01-B 0.5-3 0.0202 0.00615 
786 SITE 233-04-A 0-0.5 NO (0.0436 --
786 SITE 233-04-8 0.5-3 0.119 0.0138 

Backoround concentration (surface soil 0-0.5 ft)d 0.908 --
Backoround concentration (subsurface soil >0.5 ft)d NC --
Note: Values in bold indicate concentrations greater than background. 
aEnseco/Quanterra Laboratory. 
bAnalysis request/chain-of-custody record. 
"Two standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
NC = Not calculated by Dinwiddie (September 1997). 

Result 
0.885 
0.701 
0.805 
0.591 

NC 
NC 

NO ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
pCi/g = Picocurie(s} per gram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Error<' Result Error<' 
0.11 NO 0.282' --
0.091 NO 0.261) --
0.101 NO 0.283\ --
0.0801 NO 0.265\ --

-- NC --
-- NC --

Uranium-238 

Result Error<' 
0.918 0.349 
1.53 0.391 

0.944 0.348 
NO (2.42) --

NC --
NC --



Table 83 
Summary of SWMU 233 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (Jlg/kg) 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-methYI-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 

aGeneral Engineering Laboratories, Inc. (GEL). 
Jlg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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0.29 
0.3 
0.36 
0.41 
0.262 
0.27 
0.32 
0.76 
0.94 
1.34 
1 
0.39 
0.35 
0.36 
0.31 
0.62 
0.26 
0.4 
0.28 
0.47 
0.35 
0.41 
0.35 
0.44 
0.32 
0.4 
0.5 
0.72 
0.77 
0.3 
1.05 
0.41 
0.28 
0.37 
0.24 

T-102 

Method Detection Limit for 
Aqueous SamJJles wLt 

0.18 
0.15 
0.11 
0.07 
0.28 
0.14 
0.16 
0.81 
0.79 
0.7 
0.82 
0.14 
0.15 
0.1 
0.24 
0.9 
0.16 
0.2 
0.32 
0.17 
0.21 
0.16 
0.15 
0.63 
0.15 
0.21 
0.22 
0.16 
0.44 
0.26 
0.44 
0.18 
0.18 
0.31 
0.17 
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Sample Attributes 
Record 

Table 84 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs EPA Method 8270b) f!lQ/ka) 

Sample 2-Methyl- Benzo(a) 
Number<' ER Sample ID Depth (ft) 2-Chlorophenol naphthalene Anthracene anthracene 
604314 T JAOU-233-GR-OS-0.0-S 0.0 ND (S) ND (4 15.2 J 33.3 

604314 T JAOU-233-GR-OS-0.0-DU 0.0 7.66 J (333 5.3 J (33.3 23.8J 33.3 

604314 T JAOU-233-GR-OS-2.0-S 2.0 ND S - ND 4 ND14.66 ND IS.99) 

604314 T JAOU-233-GR-06-0.0-S 0.0 ND S ND 4 6.36 J 33.3 
604314 T JAOU-233-GR-06-S.0-S 5.0 ND 5 ND 4 ND (4.66 ND (S.99) 

604314 T JAOU-233-GR-07 -S.O-S S.O ND (5 ND 4 ND (4.66) ND (S.99) 
!auality Assurance/Quality Control Sample (~g/L) 

604S67 _ 1 TJAOU-233-GR-EB1 1 NA ND (1.24) 1 ND (0.15) ND (0.13) 1 ND (0.1) 

Sample Attributes SVOCs (EPA Method 8270b) (uQ/kQ) 

Record Sample Benzo(b) Benzo(ghi) Benzo(k) 
Number<' ER Sample ID Depth (tt) fluoranthene pervlene fiuoranthene 
604314 T JAOU-233-GR-05-0.0-S 0.0 248 22 23 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 291 23 251 
604314 T JAOU-233-GR-05-2.0-S 2.0 ND (2.33) ND (5) NDeS) 
604314 T JAOU-233-GR-OG-0.0-S 0.0 24€ 18; 20 
604314 T JAOU-233-GR-06-5.0-S S.O ND (2.33) ND(S) ND (5) 
604314 T JAOU-233-GR-07 -S.O-S 5.0 ND (2.33) ND (5) ND (5) 

!auality Assurance/Quality Control Sample (u!llL) 
604S67 .1 T JAOU-233-GR-EB 1 NA I ND (0.13) I ND (0.08) ND (0.23) 1 

Refer to footnotes at end of table. 

. Benzo(a) 
pyrene 

181 241 
231 282 

ND (2) 
16~ 22C 

ND (2) 
ND (2) 

1 ND (0.13) 

Carbazole 
ND (S) 

12.G J (333 
ND (5 
ND (5 
ND (S 
ND (S) 

ND (1.26) 



Sample Attributes 
Record 

Number" ERSample 10 
604314 T JAOU-233-GR-05-0.0-S 

Table 84 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs (EPA Method 8270b) (Ilg/kg) 
Sample Dibenz 

Depth (tt) Chrvsene (a,h)anthracene Dibenzofuran 
0.0 245 121 ND (2.66) 

604314 T JAOU-233-GR-05-0.0-0U 0.0 316 NO (2.66) 4.94 J (333 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-S.0-S S.O 
604314 T JAOU-233-GR-07 -S.O-S 5.0 

Quality Assurance/Quality Control Sample (llwL) 
604567 I T JAOU-233-GR-EB1 NA 

Sample Attributes 
Record Sample 

Number" ERSample 10 Depth (tt) 
604314 T JAOU-233-GR-05-0.0-S 
604314 T JAOU-233-GR-05-0.0-DU 
604314 T JAOU-233-G R-OS-2.0-S 
604314 T JAOU-233-GR-06-0.0-S 
604314 T JAOU-233-GR-06-S.0-S 
604314 T JAOU-233-GR-07-5.0-S 

puality Assurance/Quality Control Sample (Ilg/L) 
604S67 T JAOU-233-GR-EB1 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
CAnalysis requestlchain-of-cuslody record. 
DU = Duplicate sample. 
EB = Equipment blank. 

0.0 
0.0 
2.0 
0.0 
5.0 
5.0 

NA 

I 

I 

NO (6.33) 
207 

12.5 J (33.3 
NO (6.33) 

NO (0.12) -' 

Fluorene 
NO 3) 

7.32 J (33.3 
NO 3 
NO 3 
NO 3 
NO 3 

ND (0.12) I 

I.lg/kg 
IlglL 
NA 

NO (2.66) NO 2.66 
94.E NO 2.66 

NO (2.66) ND 2.66 
NO (2.66) NO 2.66 

ND(0.1) NO (0.99) I 

SVOCs (EPA Method 8270b) (Ilg/kg) 
Indeno(1,2,3-c,d) 

pyrene Phenanthrene 
17e 10 
20E 110 

NO (6.66) NO (4) 
156 34.2 

NO (6.66) 11.5 J (33.3 
NO (6.66) NO (4) 

ND (0.1) ND (0.12) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 

Fluoranthene 
299 
345 

ND (3.33) 
218 

21.5 J (33.3 
NO (3.33) 

NO (0.12) 

Pyrene 
382 
41a 

NO (8.66) 
23:3 

22 J (33.3 
NO (8.66) 

ND (0.14) 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 

ND ( ) 
OU 

= Not detected above the method detection limit, shown in parentheses. 
= Operable Unit. 

GR = Grab sample. 
ID = Identification. 
J ( ) = Estimated value less than the laboratory reporting limit, shown in 

parentheses. See Data Validation Report (Attachment L). 

S 
SVOC 
SWMU 
TJA 

= Soil sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 



Table 85 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for Method Detection Limit for 
Analyte Soil Samples (ua/kQ) A5Iueous Samples (uQ/L) 

1,2,4-Trichlorobenzene 4.66 1.52 
1,2-Dichlorobenzene 4.33 1.63 
1,3-Dichlorobenzene 3.33 1.51 
1 A-Dichlorobenzene 5.99 1.83 
2A,5-Trichlorophenol 42.3 1.18 
2A,6-Trichlorophenol 24.6 1.12 
2A-Dichlorophenol 7.99 1.28 
2A-Dimethylphenol 71.9 1.29 
2A-Dinitrophenol 15 1.36 
2A-Dinitrotoluene 5 0.97 
2,6-Dinitrotoluene 3 1.09 
2-Chloronaphthalene . 3.66 0.13 
2-Chlorophenol 5 1.24 
2-Methylnaphthalene 4 0.15 
2-Nitroaniline 80.9 2.09 
2-Nitrophenol 46.3 1.33 
3,3'-Dichlorobenzidine 143 1.1 
3-Nitroaniline 86.6 1.31 
4-Bromophenvlphenyl ether 4.66 1.14 
4-Chloro-3-methylphenol 36.6 1.39 
4-Chlorobenzenamine 58.9 2.5 
4-Chlorophenyl phenyl ether 3.33 1.18 
4-Methylphenol 5.66 1.07 
4-Nitroaniline 83.9 1.55 
4-Nitrophenol 21 0.18 
Acenaphthene 4 0.07 
Acenaphthvlene 3.66 0.1 
Anthracene 4.66 0.13 
Benzo a anthracene . 5.99 0.1 
Benzo a)pyrene 2 0.13 
Benzo b fluoranthene 2.33 0.13 
Benzo :ahi)pervlene 5 0.08 
Benzo k)fluoranthene 5 . 0.23 
Butylbenzyl phthalate 12.7 1.82 
Carbazole 5 1.26 
Chrvsene 6.33 0.12 
Di-n-butvl phthalate 20.6 1.82 
Di-n-octvl phthalate 8.99 2.12 
Dibenz(a,h)anthracene 2.66 0.1 
Dibenzofuran 2.66 0.99 
Dieth.Ylp_hthalate 19.6 1.23 
Dimethylphthalate 11.7 1.11 
Din itro-o-cresol 16 0.97 
Diphenyl amine 15.7 1.02 

Refer to footnotes at end of table. 
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Table 85 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Sal1!~les j)lg/~ 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitro-benzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis 2-Chloroethoxy)methane 
bis 2-Chloroethyl)ether 
bis 2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
o-Cresol 

. 

aGeneral Engineering Laboratories, Inc. (GEL). 
p,g/kg = Microgram(s) per kilogram. 
p,g/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

3.33 
3 
4.66 
6.66 

33 
4.33 
6.66 
2.33 
3.33 

36.6 
60.9 

4 
3.66 
8.66 
5.99 
6.66 
6.99 

37.1 
33 
47.6 

Method Detection Limit for 
~ueous Sam~es l!!9!L1 

0.12 
0.12 
0.76 
1.76 
1.1 
1.7 
0.1 
1.12 
0.12 
1.42 
1.58 
0.12 
0.84 
0.14 
1.39 
1.4 
0.04 
1.32 
1.32 
1.26 

. 
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Table 86 
Summary of SWMU 233 Confirmatory Soil Sampling 

Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes TPH (EPA Method 80151»J!.tg/1SYl 
Record Sample Depth 

Number" ER Sample 10 
604314 T JAOU-233-GR-05-0.0-S 
604314 T JAOU-233-GR-05-0.0-DU 
604314 T JAOU-233-GR-05-2.0-S 
604314 T JAOU-233-GR-06-0.0-S 
604314 T JAOU-233-GR-06-5.0-S 
604314 T JAOU-233~GR-07 -S.O-S 

puality Assurance/Quality Control Samples ()lg/L) 
604567 T JAOU-233-GR-EB1 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis requesVchain-of-custody record. 

jft)-
0.0 
0.0 
2.0 
0.0 
5.0 
5.0 

NA 

dNot detected at the laboratory reporting limit, shown in parentheses. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Focit (feet). 
GR = Grab sample. 
ID = Identification. 

Diesel Range Organics 
362Q(: 

458 J (1670)' 
NO 450 
NO 450 
NO 450 
NO 450 

11 J (48.5) 

J () = Estimated value less than the laboratory reporting limit, shown in parentheses. See Data 
Validation Report (Attachment L). 

I-tg/kg = Microgram(s) per kilogram. 
1-t9/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
TPH = Total petroleum hydrocarbon. 
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Table 87 
Summary of SWMU 233 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples ().lg/kgl 

Diesel range organics 450 
Gasoline range organics 9.61 

aGeneral Engineering Laboratories, Inc. (GEL). 
).lg/kg = Microgram(s) per kilogram. 
).lg/L = Microgram{s) per liter. 
SWMU = Solid Waste Management Unit. 
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Method Detection Limit for 
A~ueous Samples ().lg/L) 

3.37 
26.7 
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Table 88 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 3005/3050171961747017471 b) (mg/k 1) 
Record Sample 

Numberc ER Sample 10 Depth (ft Arsenic Barium Beryllium Cadmium 
604314 T JAOU-233-GR-05-0.0-S 0.0 2.75 123 0.356 J (0.467) 0.45 J (0.467) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 3.05 143 0.395 J (0.476) 0.642 
604314 T JAOU-233-GR-05-2.0-S 2.0 3.1 112 0.352 J (0.467) 0.278 J 0.467) 
604314 T JAOU-233-GR-06-0.0-S 0.0 2.54 J 89.8 0.3 J (0.467) 0.18 J (0.467) 
604314 T JAOU-233-GR-06-5.0-S 5.0 2.63J 61.8 0.555 0.174 J 0.481) 
604314 T JAOU-233-GR-07-5.0-S 5.0 2.98 121 0.522 0.301 J 0.476) 

Background concentrationd (surface/subsurface)e NC/4/4 2811200 0.8/0.8 <110.9 
puality AssurancelQuality Control Sample (mg/L) 

604567 T JAOU-233-GR-EB1 I NA NO (0.00457) 0.00545 I NO (0.0002) NO (0.00025) 
. 

Refer to footnotes at end of table . 

Chromium 
9.25J 
10.2 J 
9.96J 
6.73J 
11 J 
11 J 

21.8/16.2 

NO (0.00078) 
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Table 88 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 3005/3050171961747017471 b) (mgik J) 
Record Sample 

Numberc ER Sample ID Depth (ft\ 
604314 T JAOU-233-GR-05-0.0-S 0.0 
604314 T JAOU-233-GR-05-0.0-DU 0.0 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-5.0-S 5.0 
604314 T JAOU-233-GR-07 -5.0-S 5.0 

Background concentrationd (surface/subsurface)e 
Quality Assurance/Quality Control Sample (mg/L) 

604567 T JAOU-233-GR-EB1 NA 

aGeneral Engineering Laboratories, Inc. (GEL) . 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 
dDinwiddie September 1997. 

Chromium (VI) Lead 
ND 0.07 J) 6.22 
ND 0.07 J) 8.67 
ND 0.07 J 4.43 
ND 0.07 J 4.55 
ND 0.07 J 7.37 

0.143 J 7.58 
NC/NC 39/11.2 

0.008 J ND (0.00344) 

eSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated value. See Data Validation Report (Attachment L). 

Mercury Selenium 
0.00779 J ND 0.135 J 
0.0122 J ND 0.135 J 

0.00951 J ND 0.135 J 
0.00828 J ND 0.135 J 

ND (0.00455 J) ND 0.135J) 
0.0082 J ND 0.135 J) 

<0.25/<0.1 <1/<1 

ND (0.0002 J) I ND (0.00309 J) I 

Silver 
0.113 J (0.467) 
0.228 J (0.476) 

ND (0.0578) 
ND (0.0578) 
ND (0.0578) 
ND (0.0578) 

<1/<1 

ND (0.0002) 

J () = Estimated value less than the laboratory reporting limit, shown in parentheses. See Data Validation Report (Attachment L). 
mglkg = Milligram(s) per kilogram. 
mglL = Milligram(s) per liter. 
NA = Not applicable 
NC = Not calculated by Dinwiddie (September 1997). 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
ND (#J) = Not detected, uncertainty in the detection limit, shown in parentheses. See Data Validation Report (Attachment L). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 



Table 89 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (mg/kg) 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Chromium (VI) 
Lead 
Mercury 
Selenium 
Silver 

aGeneral Engineering Laboratories, Inc. (GEL). 
mglkg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 
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0.137 
0.0148 
0.00767 
0.013 
0.218 
0.07 
0.17 
0.00455 
0.135 
0.0578 

T-111 

Method Detection Limit for 
A~ueous Sam~es JmJ1!LJ.. 

0.00457 
0.00021 
0.0002 
0.00025 
0.00078 
0.005 
0.00344 
0.00007 
0.00309 
0.0002 
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Sample Attributes 

Table 90 
Summary of SWMU 233 Confirmatory Soil Sampling 

Gamrna Spectroscopy Analytical Results 
June 2001 

(On-Site and Off-Site Laboratories) 

Activitv (oCi/a) 

Record Sample Cesium-137 Tliorlum-232 Uranium-235 

Number" ER Sample 10 Oepth (ft) Result I 
lSamples Analyzed at RPSO Laboratory 

604313 T JAOU-233-GR-05-0.0-S 0.0 NO (0.0398) 
604313 T JAOU-233-GR-05-0.0-0U 0.0 NO (0.0365) 
604313 T JAOU-233-GR-05-2.0-S 2.0 NO 0.0412 
604313 T JAOU-233-GR-06-0.0-S 0.0 NO 0.0359 
604313 T JAOU-233-GR-06-5.0-S 5.0 NO 0.0409 
604313 T JAOU-233-GR-07 -5.0-S 5:0 NO (0.041 

Samples Analyzed at GEL 
604314 T JAOU-233-GR-05-0.0-S 0.0 NO (0.0477) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 NO (0.0274) 
604314 T JAOU-233-GR-05-2.0-S 2.0 NO (0.0226) 
604314 T JAOU-233-GR-06-0.0-S 0.0 0.0497 
604314 T JAOU-233-GR-06-5.0-S 5.0 NO (0.0375) 
604314 T JAOU-233-GR-07 -5.0-S 5.0 NO (0.0351) 

Background concentrationC (surface/subsurface)d 0.908/NC 

Quality Assurance/Quality Control Samples pCi/L) 
604566 I T JAOU-233-GR-EBl NA I NO (0.0236) ·1 
604567 I T JAOU-233-GR-EBl NA I NO (7.47) I 

Note: Values in bold indicate concentrations greater than background. 
aAnalysis requestlchain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
"Dinwiddie September 1997. 

Error> Result 

-- 0.719 
-- 0.724 
-- 0.999 
-- 0.709 
-- 0.923 
-- 0.937 

-- 0.711 
-- 0.647 
-- 0.771 

0.Q165 0.744 
-- 1.19 
-- 1.3 
-- NC/NC 

-- I NO (0.141) 
-- j NO (11) R 

dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
OU = Ouplicate sample. OU 
EB = Equipment blank. pCi/g 
ER = Environmental Restoration. pCi/L 

Error> Result I 

0.357 NO (0.199) 
0.348 0.0858 
0.471 NO (0.206) 
0.344 ND(O.l8) 
0.438 Nolo.208f 
0.451 Nofo.227) 

0.108 NO (0.213) 
0.0857 NO (0.158) 
0.0949 NOtO.137) 
0.113 NO (0.221) 
0.146 0.252 
0.159 NO (0.197) 

-- NC/NC 

-- T NO (0.128fT 
-- T NoT34.7) I 

= Operable Unit. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 

Error> 

--
0.157 

--
--
--
--
--
--
--
--

0.201 
--
--

--
--

I Uranium-238 
Result I Error> 

NO (0.573) --
0.381 0.214 

NO (0.585) --
NO (0.524) --
NO (0.571) --
NO (0.644) --

1.13 0.671 
NO(1.16) --

1.76 0.908 
NO (1.56) --

1.72 1.48 
1.87 1.39 

NC/NC --

T ND (0.29) I --
I ND (94.6) I --

ft = Foot (feet). R 
GEL = General Engineering Laboratories, Inc. RPSO 

= Value is unusable. See Oata Validation Report (Attachment L). 
= Radiation Protection Sample Oiagnostics. 

GR = Grab sample. S 
ID = Identification. SWMU 
NA = Not applicable. T JA 
NC = Not calculated by Oinwiddie (September 1997). 
NO () = Not detected above the minimum detectable activity, shown in 

parentheses. 

= Soil sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Information not available. 
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Table 91 
Summary of SWMU 233 Confirmatory Soil Sampling 

Tritium Analytical Results 
June 2001 

(Off-Site Laboratory)" 

Sample Attributes Tritium Activity (pCilg) 
Sample 

Record Depth 
Numberb ER SamQie 10 (ft) 
604314 T JAOU-233-GR-05-0.0-S 0.0 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-S.0-S S.O 
604314 T JAOU-233-GR-07-S.0-S S.O 

Background concentrationd 

K;luality Assurance/Quality Control Sample (pCi/g) 
604S67 T JAOU-233-GR-EB1 

aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request!chain-of-custody record. 

NA 

cTwo standard deviations about the mean detected activity. 

Result Error<' 
NO 0.004 --
ND O.OOS --
ND 0.004 --
ND 0.004 --
ND 0.004 --
NDJO.004 --

0.021 NA 

ND 0.004) --

dThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium 
background value of 420 pCilL. The pCi/L value was converted to the pCilg value using the assumption 
of S percent soil moisture and a soil density of 1 g/cubic centimeter. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
g = Gram(s). 
GR = Grab sample. 
ID = Identification. 
L = Liter. 
NA = Not applicable. 
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi = Picocurie(s). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 

= Information not available. 
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Table 92 
Summary of SWMU 233 Confirmatory Soil Sampling 

Gross Alpha and Beta Analysis 
June 2001 

(Off-Site Laboratory)a 

Sam~e Attributes Activity (pCi/9L 
Sample Gross Alpha Gross Beta 

Record Depth 
Numberb . 

ERSample ID (tt) Result Error" Result 
604314 T JAOU-233-G R-OS-O. O-S 0.0 12.3 5.82 18.~ 

604314 T JAOU-233-GR-05-0.0-DU 0.0 8.08 5.24 19.1 
604314 T JAOU-233-GR-05-2.0-S 2.0 16.5 7.38 21.1 
604314 T JAOU-233-GR-06-0.0-S 0.0 9.94 5.15 18.2 
604314 T JAOU-233-GR-06-5.0-S 5.0 13.5 6.79 24.S 
604314 T JAOU-233-GR-07-5.0-S 5.0 10.1 5.47 25.7 

Quality Assurance/Quality Control Sample (pCi/L) 
604567 r T JAOU-233-GR-EB1 NA I ND (0.752) -- IND10.266) 

Note: Values in bold represent detected analytes. Background concentrations not available. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request/chain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
tt := Foot (feet). 
GR := Grab sample. 
ID := Identification. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA := Tijeras Arroyo. 

:= Information not available. 

Error" 
3.03 
3.47 
3.43 
2.87 
3.67 
3.52 

--
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1.0 INTRODUCTION 

This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be 
conducted in the summer of2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls 
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). Th((.se sites are 
managed by Sandia National LaboratoriestNew Mexico (SNLtNM) and are located on Kirtland 
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1). 

1.1 Project Information 
Task Description Collect soil samples at TJAOU outfalls 
Department 6133 ERMO Case No. 7225.02.02.10 ERFO Case No. 7225.02.03.01 
Work Plan Title not applicable Field Team Leader John Copland 
Scheduled Start of Sampling June 11,2001 Estimated Completion July 1,2001 

1.2 Site Information 
Technical Area OU 1309, Tijeras Arroyo Site(s) 230,231,232-1,232-2233,234 

1.3 Description of Sites 

ER Sites 230, 231, 232-1, 232-2, 233, and 234 were designed to handle storm water from TA-IV 
(Table 1). One of the TA-IV outfalls, ER Site 234, is inactive. The outfalls are discussed in 
more detail in Section 2. 

Table 1. Details for outfalls located near TA-IV. 
ERSite Type of water disposed of Period of Use Area (Acres) 
230 Storm water from TA-IV Early 1980s to present 0.02 
231 Storm water from TA-IV Early 1980s to present 0.04 
232-1 Storm water from TA-IV Early 1980s to present 0.01 
232-2 Storm water from TA-IV Early 1980s to present 0.02 
233 Storm water from TA-IV Early 1980s to present 0.03 
234 Storm water from TA-IV About 1979 to early 1990s 0.15 

1.4 Physical Setting 

The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat 
floodplain between the Pennsylvania Avenue bridge and Powerline Road. However, none of the 
sites are located within the IOO-year Tijeras Arroyo floodplain. The sites are not fenced; 
however, the sites are infrequently visited by non-ER Project personnel. Tijeras Arroyo is the 
most significant surface-water drainage feature onKAFB. The watershed for Tijeras Arroyo 
includes Tijeras Canyon and various storm-water channels in southeast Albuquerque. The 
arroyo eventually drains into the Rio Grande, approximately eight miles west of the 
Pennsylvania A venue bridge. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches (NOAA, 1990). No springs or perennial surface water bodies are located within four 
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miles of the site. The vicinity of each site is unpaved. During most storm events, precipitation 
quickly infiltrates the soil. However, virtually all of the moisture undergoes evapotranspiration. 
Estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNLINM, 1998). Except for a few puddles, water does not pond at the sites even after 
heavy rainfall. 

Groundwater monitoring for the area is conducted as part of the Tijeras Arroyo Groundwater 
(TAG) Investigation. Two water-bearing zones, the shallow water-bearing zone and the regional 
aquifer, underlie the area. The shallow water-bearing zone is not used for water supply. Ten 
shallow monitor wells are located in the vicinity of the site. The depth to the shallow water
bearing zone ranges across the area from about 280 to 330 ft below ground surface (bgs). Six 
regional-aquifer monitor wells are located in the vicinity. The depth to the regional aquifer 
ranges from approximately 450 to 500 ft bgs. Both the City of Albuquerque and KAFB utilize 
the regional aquifer for water supply. The nearest water-supply well is KAFB-4, which is 
located approximately 0.9. miles west ofER Site 234. KAFB-l is the nearest downgradient 
water-supply well and is located approximately 1.4 miles northwest ofER Site 234. 

For purposes of defining the background levels of metals and radionuclides, soil at the site has 
been included as part of the North Supergroup. More formally, the soil has been identified as the 
Bluepoint-Kokan Association (SNLINM, 1998). The Bluepoint-Kokan Association consists of 
the Bluepoint loamy fme sand, which is developed on slopes of 5 to 15 percent, and the Kokan 
gravelly sand on slopes of 15 to 40 percent. These soils are slightly calcareous and mildly to 
moderately alkaline. Runoff potential ranges from slow to very rapid with water permeability 
being moderate to very rapid. The hazard of water erosion is slight to severe. The Bluepoint
Kokan Association is underlain by the upper unit of the Santa Fe Group. The upper Santa Fe 
Group consists of coarse- to fme-grained fluvial deposits from the ancestral Rio Grande that 
intertongue with coarse-grained alluvial fan/piedmont veneer facies, which extend westward 
from the Sandia and Manzanita MountaihS. The upper Santa Fe unit is approximately 1,200 ft 
thick in the vicinity of the site (SNLINM, 1998). 

The land-use setting for the surrounding area is industrial. The area was originally desert 
grassland habitat, but has been highly disturbed by SNLINM (IT Corporation, 1995). The·site is 
principally vegetated by ruderal species such as Russian thistle (tumbleweed). Grasslands are the 
dominant plant c6nimunity and include species such as blue and black grama and western 
cheatgrass. The indigenous wildlife includes reptiles, birds, and small mammals. However, 
wildlife use is limited by the degree of disturbance and proximity to operational facilities. The 
area was surveyed for sensitive species in 1994; no threatened or endangered species, or any 
other species of concern, have been identified.in the area. No riparian or wetland habitats are 
present within four miles of the outfalls. 

2.0 RESULTS OF PREVIOUS INVESTIGATIONS 

Soil sampling, with varying degrees of practicality, has been conducted at each ofthe sites_ All 
of the previous sampling results have been documented in various No ·Further Action (NF A) 
Proposals, Notice Of Deficiency (NOD) Responses, and a Request for Supplemental Information 
(RSI) Response (Table 2). 
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Table 2. List of documents for ER Sites 230,231,232-1,232-2,233,234, and 235. 
ERSite SNLINM Documents Sent to NMED Records Center Barcode (Shears) # 

230 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response - October 1996 53440 
NOD Response - December 1999 198016 

231 NF A Proposal- Batch 2- June 1995 50556 
NOD Response - October 1996 53440 
NOD Response - December 1999 198016 

232-1 NF A Proposal- Batch 8 - August 1997 12262 
RSI Response - September 1999 165846 
NOD Response - December 1999 198016 

232-2 . NF A Proposal - Batch 8 - August 1997 12262 
RSI Response - September 1999 165846 
NOD Response - December 1999 198016 

233 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response '- October 1996 ... _ ... 53440 
NOD Response - December 1999 198016 

234 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response-October 1996 53440 
NOD Response - December 1999 198016 . 

235 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response - October 1996 53440 
NOD ResponSe - Dei;ember 1999 198016 

Relevant details from the documents are summarized below for each of the outfalls. Recent 
findings and new clarifications also are discussed below. 

2.1 Site History for the Storm-Water Outfalls 

A redundancy in environmental compliance applies to the outfalls. Besides being listed as ER 
sites, the outfalls are also addressed by the National Pollutant Discharge Elimination System 
(NPDES) process in the SNLINM Storm Water Program. Except for a mineral-oil spill at ER 
Site 232-2 in June of 1994, no other spills or releases of hazardous or radioactive materials have 
occurred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or 
discolored outfall components have been seen since November 1995 when John Copland and 
Sue Collins began working on the sites. None of the sites have been on the radioactive materials 
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA 
from June 1994 until November 1999. . 

The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV. 
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to 
40 degrees. The five ER sites along the south and southeast sides ofTA-IV have a total of six 
outfalls. ER Site 232 is unique with two outfaIls. Three of the six outfalls were constructed with 
concrete ditches that serve to minimize soil erosion on those rare days when precipitation falls at 
TA-IV. The concrete ditches at ER Sites 230,231, and 232-1 range in length from about 55 to 
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70 ft. The depth and width of the concrete ditches are typically about two and four ft, 
respectively. 

The TA-IV outfalls are shown on Photographs 1 to 18. Photograph 2 is an example of how the 
sites are marked with ER signs that are quite visible from the unpaved perimeter rQad on the 
south side ofTA-IV. More ER signs are located on the Tijeras Arroyo floodplain. It is 
important to note that most of the ER signs do not accurately mark the site boundaries. All of 
these sites are, or have been, storm-water discharge points for TA-IV. The storm water comes 
from the TA-IV parking lots and roof drains. With research operations beginning in 1980, 
T A-IV is the newest SNLINM technical area and has operated using modem environmental, 
safety, and health procedures. As such, T A-IV has had a minimal impact on the environment. 

The fIrst significant environmental work at began at the storm-water outfalls in 1994. Early that 
year, a visual inspection for UXOIHE material was conducted by KAFB Explosive Ordnance 
DispOSal (EOD). No UXOIHE was observed. Also during 1994, Rust Geotech, Inc. conducted a 
gamma-radiation survey of the sites; no radioactive anomalies were found. 

The uppermost boundary of each site is set at the point where storm water occasionally 
discharges on to the bare ground surface. At half of the outfalls, this boundary is at the lower 
end of the concrete ditch. At the other half of the outfalls, the uppermost boundary is set at the 
end of the outfall pipe. The lowermost boundary of each site was set in 1994, presumably at the 
farthest extent of soil erosion. As a result, each site is elongate. The sites vary in length from 70 
to 280 ft, while the widths range from 5 to 35 ft. 

Over the years, the long trench-like concrete components have had various names: flumes, 
concrete-drainage ditches, culverts, and channels. For simplicity, the term 'concrete ditches' has 
been used in this FIP and the attached figures. The term 'headwall' refers to the concrete 
component in which the outfall pipe is located. 

In 1994, the Sampling and Analysis Plan/or Eleven Sites in Tijeras Arroyo Operable Unit 
SNLlNM outlined the initial sampling for ER Sites 230 through 235 (SNLINM, 1994)_ This 

. sampling and analysis plan (SAP) will be known in this FIP as the JJ-Sites SAP, which in my 
opinion was poorly designed and executed. Except for ER Site 232-2, all of the outfall sites were 
sampled using the JJ-Sites SAP in September 1994. The soil samples were collected with a hand 
auger or trowel. Samples were collected from either 0-6 inches or 6-36 inches below ground 
surface (bgs) .. The shallow (0-6 inches) samples have an 'A' in the sample identifIer. For 
example, the last (sixth) soil sample from ER Site 234 was identifIed as 234-06-A and was 
collected from a depth ofOto 6 inches bgs. The 6-36 inches sample was identifIed as 234-06-B. 
The A and B samples were sometimes collected within just a few lateral inches of each other. 
Therefore, some older figures simplify the locations by combining the A and B samples into for 
example 234-06-AlB. 

Figures 2 through 7 depict the 1994 soil-sampling locations. In September 2000, two locations 
per site were GPS'd as a verification check. The sample locations were found to be accurate in 
the EGIS database. However, some of the outfall components were found to be inaccurate on 
some of the old NOD fIgures. Figures 2 through 7 now accurately depict the outfall components. 
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In 1994, the TJAOU also collected background soil samples using the II-Sites SAP. Unique 
background values were subsequently calculated and used in the June 1995 NF A proposals for 
ER Sites 230, 231, 233,234, and 235. However, these background values have been superseded 
by the NMED's approved background values that are used in the 1996 and 1999 NOD 
Responses. 

Soil samples for the II-Sites SAP were analyzed for VOCs, SVOCs, total petroleum 
hydrocarbons (TPH), TAL metals, HE compounds, tritium, gamma-emitting radionuclides, and 
nitrate/nitrite. The samples were analyzed by QuanterraiEnseco and SNLINM's Radiological 
Sample Diagnostic (Amir's) laboratory. 

No significant contamination was identified at ER Sites 230,231,233, and 234. However, 
various problems such as the lack of sufficient quality assurance/quality control (QAlQC) 
samples nearly negated the usefulness of the analytical data The failure to collect soil samples 
from the center line of the drainage ditches also has proven troublesome for NMED; they have 
not looked favorably at sample locations that are at the comers of the site boundaries instead of 
in-line with the concrete ditches and outfall pipes. 

In their last NOD (October 13, 1999) concerning ER Sites 230 through 235, NMED requested 
that the analytical data for the 1994 sampling be formatted in the style of the 12th Batch NF A 
Proposals. This format was subsequently used in the ER Site 235 NOD Response, which NMED 
used as the basis for granting the site NF A status on March 27, 2000. Reformatting the 
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS. A 
However, hard copies for each site are on file in the Records Center. Besides reviewing the files -
for ER Sites 230 through 234, the ER Site 235 files and the October 1996 NOD Response will 
need to be reviewed in order to find all of the QAlQC samples. Except for the soil samples that 
were collected for the mineral-oil release, the samples at ER Sites 230 through 235 were ' 
collected during a one-week period in 1994. Unfortunately, some of the 1994 QAlQC samples 
such as the equipment blanks were collected on only one day. In the October 1996 NOD 
Response, some of the QAlQC results were inferred to berepresentativefor the entire week 
during which ER Sites 230 through 235 had been sampled. 

Unique features for each of the storm-water outfalls are discussed below in more detail. 

2.1.1 Site History for ER Site 230 

ER Site 230 consists of a 65-ft long earthen ditch (photograph 1). The adjacent outfall 
components consist ofa galvanized storm-water grate, buried IS-inch diameter concrete pipe, 
and a 55-ft long concrete ditch (photographs 2 and 3). In 1994, four soil samples (23 0-0 I-AlB 
through 230-04-AlB) were collected down slope of the concrete ditch. 

2.1.2 Site History for ER Site 231 

ER Site 231 consists of a 140-ft long earthen ditch. The adjacent outfall components consist of a 
, headwall with an IS-inch diameter concrete pipe that drains into 1 05-ft long concrete ditch 
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(Photographs 4 and 5). In 1994, four soil samples (231-01-AIB through 231-04-AlB) were 
collected down slope of the concrete ditch. 

2.1.3 Site History for ER Site 232-1 

ER Site 232-1 consists of a 70-ft long earthen ditch, the upper part of which is shown in 
Photograph 6. The adjacent outfall components consist ofa headwall with a 24-inch diameter 
concrete pipe that drains into a 70-ft long concrete ditch and then the earthen ditch (photograph 
7). Two soil sampling investigations were conducted at ER Site 232-1. The first investigation in 
1994 collected eight soil samples (232-0l-AlB, 232-02-AlB, 232-03-A/B, and 232-04-AlB) to a 
maximum depth of 3 ft bgs. The soil samples contained total petroleum hydrocarbons (TPH) 
concentrations that ranged from non-detect [<50 mg/kg (ppm)] to a maximum of 860 ppm. A 
second investigation was subsequently implemented in 1995 to defme the extent of TPH in soil. 
Samples were collected at depths of 5, 6, and/or 10ft from five GeoProbe boreholes (BH-l, 
BH-2, BH-3, BH-4, and BH-5) which were placed at the same four sample locations as the first 
investigation and one additional location farther down slope (Figure 4). The 13 soil samples 
from the second investigation contained TPH concentrations that ranged from 6 to 32 ppm. The 
first and second investigations indicate that soil containing TPH concentrations above 100 ppm 
was limited to the immediate vicinity of the southern end of the concrete ditch at a depth of 3 ft 
or less. No SVOCs or VOCssuch as benZene, toluene, ethylbenzene, or xylenes (BTEX) were 
detected in the soil samples. 

In the RSI of September 1999, NMED requested the excavation of soil at ER Site 232-1 that 
contained greater than 100 ppm TPH. This overly conservative request was based upon surface
water concerns. A review of the 1994 sample results suggest that the volume of soil to be 
removed was just a couple of cubic yards. Unfortunately, depth measur<;:ments hung on the 
concrete ditch were not taken during the 1994 sampling. The issue of whether or not much soil 
erosion has occurred there has been a concern for ER Site 232-1. However, an aerial photograph 
shows that the ground surface was not graded to intercept the end of the concrete ditch 
(Photograph 8). Construction in the early 19.80s left a significant drop-off of about five ft. 
Therefore, only a minor amount of soil erosion has occurred at ER Site 232-1. No oily stains 
have been observed on the concrete ditch or the nearby soil. 

As mentioned above, NMED's RSI of September 1999 requested more soil sampling and the 
excavation of soil that contained TPH in excess of 100 ppm. However, recent guidance from 
NMED suggests that the excavation requirement is a moot issue. The July 18, 2000 letter from 
the NMED Hazardous Waste Bureau and the accompanying Position Paper (Use ofTPHTest 
Results for Site Characterization) both endorse the August 13, 1993 guidelines from the New 
Mexico Oil Conservation Division (OCD). The OCD Guidelines for Remediation of Leaks,. 
Spills, and Releases sets forth a ranking criteria for oil spills. ER Site 232-1 scores a ranking 
criteria of zero (0) because the depth to water is greater than 100 ft and no perennial surface~ 
water bodies, water-supply wells, or other water sources are located nearby. Accordingly, the 
TPH action level for the site should be 5,000 ppm above background. Hopefully, NMED will 
issue a fmal decision supporting the use of the OCD guidelines. 
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2.1.4 Site History for ER Site 232-2 

Prior to September 1996, some old records have confused the numbering for ER Sites 232-1 and 
232-2. The numbering was standardized in the October 1996 NOD Response. The northern 
outfall discharges at ER Site 232-1, whereas the southern outfall discharges at ER.Site 232-2. 
Uniquely, the II-Sites SAP was not used for Site 232-2 because of the mineral ciil spill. 

ER Site 232-2 consists of a 90-ft long earthen ditch (Photograph 9). The adjacent outfall 
components consist of a headwall with a 24-inch diameter concrete pipe that drains on to a five-ft 
long concrete slab and then the earthen ditch. No concrete ditch was installed at the site 
(Photograph 10). In June 1994, SNLINM implemented a Voluntary Corrective Measure (VCM) 
to remediate the mineral oil spill at ER Site 232-2. Approximately 150 to 300 gallons of mineral 
oil had discharged from the outfall in June 1994. The mineral oil was HERMES oil, a 
petroleum-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil 
stain on the ground surface down slope of the outfall was about 50-ft long with a width that 
varied from about 3 to 5 ft. The VCM involved excavation of oil-contaminated soil and 
confirmatory-soil sampling . 

. The VCM was conducted in July through November of 1994 to remove soil contaminated with 
mineral oil above the overly conservative cleanup goal of 100 ppm TPH. The contaminated soil 
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site 
232 NF A Proposal. The resulting trench began at the concrete slab and proceeded southeastward 
for about 75 ft. The average depth of the trench was about 5 ft. Near the concrete slab, the 
trench was excavated to a depth of about 9 ft. The southern end of the trench varied in depth A 
from about 4 to 10 ft. The fmal width of the trench varied from about· 15 to 30 ft. The total • 
amount of excavated soil was approximately 429 cubic yards. 

The sampling nomenclature for outfall 232-2 was an awkward set of 'blind' numbers (015861 
through 015896,017817, and 017818). A total ofl01 samples and splits were collected and 
analyzed. Unfortunately, most of the sampling locations were apparently not documented. The 
12 documented sampling locations are shown on Figure 5. Despite numerous tries, I have not 
been able to find a field log book for the VCM activities. Figure 5 depicts all the soil-sampling 
locations that I could find in the meager ER Site 232 notes. 

Five VCM methods were used to verify that the cleanup goal was reached: visual observation of 
oil-stained soil; the use of a Hanby immunoassay kit; real-time monitoring with a FID; analyses 
of soil samples by ERCL; and analyses of soil samples by two off-site laboratories (Analytical 
Technologies, Inc. [ATI], and Enseco-Quanterra). As an additional verification check, SNLINM 
and NMED collected 12 confirmatory soil samples along the trench in August, September, 
October 1994 (Figure 5). The SNUNM samples (015887 through 015896) were analyzed for 
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was 
31.6 ppm. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no 
VOCs or SVOCs were detected. 

Based on the analyses of the verification samples, all of the mineral-oil contamination greater 
than the 1 00 ppm cleanup goal was successfully excavated. In addition, no significant 
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concentrations of metals, VOCs, or SVOCs were present in soil. At the conclusion of the VCM 
field activities, the drainage below the outfall was backfilled with clean soil and the original 
grade was re-established. The excavated soil was disposed of off-site after being characterized as 
a non-regulated substance, i.e., not a Resource Conservation and Recovery Act (RCRA) 
hazardous waste or a radioactive waste. The soil was shipped to the United ~tates Pollution 
Control Inc. - Grassy Mountain facility at Clive, Utah. 

2.1.5 Site History for ER Site 233 

ER Site 233 is a 17S-ft long site that is unique with its two discharge points. The first discharge 
point is located nextto the unpaved TA-N perimeter road between the headwall/outfall pipe and 
the storm-water grate (photograph 11). Storm water flows across bare ground at the first 
discharge point and then into the storin-water grate that is connected to an additional 7S-ft long 
segment of buried piping. This piping terminates at.a drop structure from which the storm water 
discharges for a second time on to the ground surface; this time into a earthen ditch (photographs 
12 and 13). In 1994, four soil samples (233-01-AIB through 233-04-AlB) were collected at ER 
Site 233 (Figure 11). 

2.1.6 Site History for ER Site 234 

ER Site 234 consists of a 270-ft long earthen ditch (Photograph 14). No outfall components are 
currently present at the site (photograph IS). Before being removed in the early 1990s, the ER 
Site 234 outfall consisted of a steel pipe and possibly a headwall. No concrete ditch was used. 
In the early 1990s, the southernmost 90 ft of the outfall pipe was removed and storm water was 
re-directed through a: buried pipe to the ER Site 233 outfall. 

In September 2000, research ofhistoricru aerial photographs and engineering drawings revealed 
that the boundary for ER Site 234 was incorrect. The northern end of the site is now set where 
storm water had discharged from the outfall pipe. The southern end of the site remains where it 
was set in 1994 at the southern limit of soil erosion. A unrelated sewer manhole and a small 
electrical vault are located near the southern end of the site. 

The soil-sample results also were recently re-evaluated. Of the six sampling locations 
(234-01-AIB through 234-06-AlB) that were used in 1994, only three locations (234-01-AlB, 
234-0S-A/B, and 234-06-AlB) are within the revised site boundary and potentially useful for site 
characterization. However, the sampling depth for sample 234-01-A/B was probably too shallow 
at a mere three ft bgs to have penetrated through the layer of backfill soil that remained after the 
removal of the outfall pipe. As such, sample 234-0 I-AlB may not have contained native soil 
from beneath or downstream of the outfall pipe. Samples 234-0S-A/B and 234-06-AIB maybe 
useful for characterizing the southern end of the site. However, these two sample may contain 
some residual contaminants from the waste water that discharged from the outfall ditches. The 
other three sample locations (234-02-AlB, 234-03-AlB, and 234-04-AlB) were collected at 
useless locations where outfall pipes had been erroneously suspected in 1994. 

One peculiar aspect ofER Site 234 is that TA-N storm water was directed to the confluence area 
for the three ER Site 46 outfall ditches (OD-I, OD-2, and OD-3), where acid-waste water had 
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discharged from 1948 to 1973. A review ofbistorical aerial photography was used in August 
2000 to re-evaluate the boundary for ER Site 46 (photograph 16). Photograph 17 shows the 
surviving 60 ft segments for outfalrditches OD-1 and OD-2 at adjacent ER Site 46. In August e 
2000, steel-rebar markers with orange-square caps were placed at each end of the surviving 
segments. Because ofTA-IV construction and installation/removal of the outfall pipe for ER 

. Site 234, no field evidence for outfall ditch OD-3 remains. In August 2000, a steel-rebar marker 
was placed at the northern end ofER Site 234 outfall pipe where the was previously located; this 
location was GPS'd and verified to be where soil sample 234-01-A/B was collected in 1994 
(Photograph 18). 

2.2 Constituents of Concern 

In the June 1995 No Further Action (NFA) Proposals, the COCs for ER Sites 230, 231, 233, and 
234 were considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric 
acid, diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. The analy-tes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative 
of the COCs. However no chemical releases are known to have occurred in the area that drains 
to these sites. 

The August 1997 NF A Proposal for ER Site 232 was not consistent with the other four storm
water outfalls. For consistency sake, the above-listed COCs will hereafter be applied to ER Sites 
232-1 and 232-2. 

3.0 EVALUATION OF PREVIOUS INVESTIGATIONS 

Analytical results from the 1994 soil sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 
did not identify any significant contamination. The oil spill ofnon-hazardous mineral oil at ER 
Site 232-2 has been remediated. No releases of chemical or radioactive materials have occurred 
at any of the storm-water outfalls. 

4.0 PLANNED ACTIVITIES 

The following sections describe the activities planned for the outfalls. 
, 

4.1 Overview 

Soil samples will be collected at six ER sites. The samples will be collected by personnel from 
the Environmental Restoration Field Office (ERFO). Hand tools and a backhoe will be used to 
collect the samples. 

The sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 will follow-up on the 1994 
shallow-soil eampling. Unfortunately, the 1994 samples were not collected·from the centerline 
of the storm-water ditches. More sampling details are discussed in Section 4.3.2. 
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4.2 Permitting, Approval, and Notification Requirements 

The ER Field Work Checklist has been completed for this FIP. In accordance with the National 
Environmental Policy Act (NEP A), a review of the potential impacts of this project has already 
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). Evel1 though part 
of the sites are located adjacent to the Tijeras Arroyo floodplain, a U.S. Army Corps of 
Engineers permit is not required for collecting the samples with the backhoe. This exception is 
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavy
equipment work at nearby ER Site 228A. 

4.3 Planned Sampling Activities 

The planned sample locations for ER Sites 230-234 are listed in Table 3 and are shown on 
Figures 2 through 7. Sampling design is based upon several documents (Table 2) and various 
meetings. The most important meeting occurred oll11 N'ovember 1999 with SNLINM 
representatives (Sue Collins, John Copland, and Bob Galloway) talking with NMED staff (Will 
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last 
formal document (the NOD Response of December 1999). This FIP also expands upon Mr. 
Moat's expectations, some of which may not be totally evident in our various NOD Responses or. 
the Request for Supplemental Information (RSI) Response. In typical fashion, NMED has not 
formally responded to the 2001 sampling as proposed in the December 1999 NOD Response 
because Sue Collins verbally committed during the November meeting to fulfill all of Mr. 
Moat's expectations. 

Depending upon NMED's site-specific requests, either two or three locations will be sampled per 
site (Table 3). The first location at each site will be located approximately five ft directly down 
slope of where storm water has discharged on to the bare ground surface. The second location 
will be located 30 ft farther down the center line of the drainage ditch from the first sampling 
location. NMBD requested thatthese '5 ft from outfall' and '35 ft from outfall' locations be 
sampled at depths of 5 andlor 10ft, bgs (Table 3). For both ER Sites 230 and 233, NMED also 
requested locations next to the storm-water grates. 

To ensure that no sampling issues are unresolved at the waste-water outfalls, the TJAOU has 
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the '5' locations. 
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that 
the sampling for that site needs to be slightly modified from the December 1999 NOD Response. 
As shown on Figure 7, the two 2001 sample locations for ER Site 234 reflect the September 
2000 revision of the site boundary. 

A total of29 soil samples will be collected at the outfalls. To prevent confusion, the 2001 
sample numbers will start where the 1994 sample numbers stopped. The 2001 sample locations 
will have slightly different sampling nomenclature than the 1994 samples because the ER Project 
standardized the sampling nomenclature in April 1995. For example, the next soil sample for ER 
Site 234 with be at the seventh location and will be identified as TJAOU-234-GR-07-S-S. 
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Table 3. Proposed 2001 Soil Samples for ER Sites 230, 231, 232-1, 232-2,233, and 234. 
ERSite Sample Number Depth Sample location/comment 

(ft, bgs) 
230 TJAOU-230-GR-05 0-1 Storm water grate near TA-IV fence 

TJAOU-230-GR-06 0-1 5 ft from lower end of concrete ditch 
TJAOU-230-GR-06-DU dupe --
TJAOU-230-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-230-GR-07 5-6 35 ft from lower end of concrete ditch 

231 TJAOU-231-GR-05 0-1 5 ft from lower end of concrete ditch 
TJAOU-231-GR-05-DU dupe --
TJAOU-23l-GR-05 5-6 5 ft from lower end of concrete ditch 
TJAOU-231-GR-06 5-6 35ft from lower end of concrete ditch 

232-1 TJAOU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch 
TJAOU-232-l-GR-05-DU dupe --
TJAOU-232-1-GR-06 . 5-6 5 ft from lower end of concrete ditch 
TJAOU-232-1-GR-07 5-6 1·35 ft from lower end of concrete· ditch 

232-2 TJAOU-232+GR-l 0-1 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-l-DU dupe --
TJAOU-232-2-GR-l 5-6 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-l 10-11 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 5-6 35 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 10-11 35 ft from outfall-pipe concrete slab 

233 TJAOU-233-GR-05 0-1 by storm-water grate at upper end of site 
TJAOU-233-GR-05-DU dupe --
TJAOU-233-GR-05 5-6 by storm-water grate at upper end of site 
TJAOU-233.GR-06 0-1 5 ft from drop structure 
TJAOU-233-GR-06 5-6 5 ft from drop structure 
TJAOU-233-GR-07 5-6 35ft from drop structure 

234 TJAOU-234-GR-07 . 0-1 Upper end of site at rebar marker 
TJAOU-234-GR-07-DU dupe --
TJAOU-234-GR-07 5-6 Upper end of site at rebar marker 
TJAOU-234-GR-08 5-6 35 ft from upper rebar marker 

Total = 29 -- -- --

4.3.3 Conducting Buried-Utility Surveys 

SNLINM Facilities Engineering staff will perform line-spotting services and will locate the 
buried utilities at each of the seven sites. DigIPenetration permits have been obtained from both 
SNLINM and KAFB. Figure 8 shows a utilities coverage from the Facilities Engineering CAD 
system. 

4.3.4 Implementing Waste-Management Procedures 

No regulated waste will be generated. 
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4.3.5 Collecting Confirmatory-Soil Samples 

The sampling procedures are listed in Table 4. Soil samples will be collected using either grab, 
hand-auger, and/or backhoe techniques. The use of a backhoe to collect soil samples at the 
outfalls was endorsed by Mr. Moats during a 27 April 2001 meeting with JolmCqpland (logbook 
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers. 

Samples will be immediately labeled and placed in a cooler and stored at 4°C. Because none of 
sites are RMMAs, a RCT will not need to frisk and swipe the sample containers. Samples will 
be delivered to the Sample Management Office (SMO) for processing and shipment to the 
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form 
(ARCOC) will accompany each shipment. 

Table 4. Applicable Operating Procedures for Sampling Activities. 
Procedure # Procedure Title 
FOP 94-01 Safety Meetings, Inspections, and Pre-Entry Briefings 
FOP 94-25 Documentation ofField Activities 
FOP 94-26 General Equipment Decontamination 
FOP 94-34 Field Sample Management and Custody 
FOP 94-54 Surface Sediment/Soil Sampling 
FOP 94-68 Field Change Control 
FOP 94-69 Personnel Decontamination (Level D, C, and B Protection) 

4.3.6 Decontamination of Sampling Equipment 

No significant contamination is present at the six sites. To ensure that sample integrity is 
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP 
94-26). The decontamination will typically utilize dry-decontamination techniques such as 
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be 
discharged directly to the ground surface without being sampled, provided that there is reason to 
believe that the sampling equipment has not brought up contamination not already existing on the 
ground surface. Discharges of decontamination water to the ground surface will be less than 50 
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone to 
erosion. Water will not be discharged in an area that will be sampled later. Decontamination 
water may be placed in open-top drums or left on a temporary pad for evaporation. 

4.3.8 Final Grading 

The backhoe work will have a small impact. After the sampling is completed at a particular site, 
the site will be returned to the pre-sampling topography. None of the alignments for the storm
water channeJs will be altered. Because the disturbed areas will each be less that 0;75 acres, no 
Topsoil Disturbance Permit is needed. 
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4.3.9 Final Report 

Upon completion of the soil-sampling work and evaluation of the analytical data, NODIRSI 
Responses will be prepared and subsequently submitted to NMED for regulatory review. After 
validation, the analytical results will be summarized using the format style of the 12th Batch or 
later NF A Proposals. Human-health/ecological risk assessments will be prep~ed for each site. 

5.0 TEAM ORGANIZATION 

Management: 
Department 6133 Manager Dwight Stockham Organization 

Organization 
Organization 

OU 1309 Task Leader Sue Collins 
OU 1309 Assistant Task Leader __ --=-Jo=.:h;:::n::....C::..o=..<p:.;:la:::n:::cd_ 

Sampling: 
Field Team Leader _--=.J.=.;oh;;;:n::....C.=..:J0p<:..:l;:::an::::,d=-
ERFO Coordinator _--=Tc::o;:::nYoL.·-=.R:.::o",-y~ba:::l,--

Analytical: 

Organization 
Organization 

6133 
6135 

Doug Salmi Organization 6133 

6133 
6133 
6133 

Sample Management Office 
Analytical Laboratories: General Engineering Laboratory and RPSD 

6.0 HEALTH AND SAFETY 

• Health and Safety Plan: Level D, use HASP for ER Site 228B - Centrifuge Dump Site, 
January 2000, per Change Directive 1309-2001-3. 

• Notifications and Communications with adjacent facilities: TA-IV HERMES III Linear Accelerator 
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly 
delayed during the HERMES III shots which are vented to the northeast of Building 970. 

7.0 SAMPLE COLLECTION 

Sample Media: 
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8.0 ANALYTICAL REQUIREMENTS 

The analytes for the soil sampling are based upon the COCs discussed above as well as 
additional COCs that NMED has traditionally expected for SNLINM. The COCs for each site 
are listed below. 

• ER Site 230: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 231: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 232-1: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 232-2: PCBs, VOCs, SVOCs, TPH, TAL metals, chromium-Vl,tritiurn, gamma
emitting radionuclides, gross alphalbeta 

• ER Site 233: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

The soil samples will be analyzed using the analytical methods listed in Table 5. The detection 
limit for eachCOC will be lower than the respective HRMB background value and risk
assessment level. A bottle order has already been submitted to SMO. 

Table 5. Analytical Methods for Confirmatory Soil Samples. 
Analyte Analytical Method 

TAL metals EPA 601017471 
Cr-VI EPA 7196 
VOCs· EPA 8260 
SVOCs EPA 8270 
TPH EPA Method 801S-modified 
PCBs EPA 8080 
Gross alphalbeta EPA Method 900.0 
Tritium HASL300 
Gamma-emitting radionuclides HASL300 
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9.0 QUALITY CONTROL 

F or each site, the QAfQC samples shall consist of one soil duplicate (DU) and one aqueous 
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency 
typically used in ER's verification sampling. Trip (aqueous) blanks will accompallY the soil 
samples for VOC analyses. 

As necessary, additional QAfQC results such as matrix spike/matrix spike duplicate (MS/I'vfSD) 
will be requested. The ratios for collecting/preparing other QAfQC samples are specified in 
Table 6. 

Table 6. Collection/preparation Ratios for QAlQC Samples. 
Field Laboratory 

X Duplicate samples 10% of soil samples X LCS 5% or I per batch 
X Equipment Blank I per day X MS 5% or I per batch 
X Trip Blank - VOCs I per shipment X MSD 5% or 1 per batch 

Other X Method bhll1k 1 per analytical batch 
X Surrogate spike all GCIMS samples 

10.0 DATA VALIDATION 

Analytical reports will be reviewed with the most current data-validation procedure suitable for 
the risk -assessment process. 

11.0 SAMPLE NOMENCLATURE 

The "ER Sample ill" nomenclature in Table 7 will be used to identify the samples. A block of 
'random SMO numbers' for "Sample No. - Fraction" will be obtained from the autornated phone 
number 284-5514. 

Table 7 .. ER Sample ID nomenclature. 
Operable 

Unit 

AAAAA 
3 to 5 digits 

Example 
Tijeras 
Arroyo 

Nomenclature 
TJAOU 

FIP230-234.doc 
05/31101 
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Site Location 
Category 

NNN 
·2 to 3 

digits 

230 Grab 

230 - GR 
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Location Sample - Sampling 
Number depth (ft) Media 

AAA NNNN.N - AAA 
3 digits 5 digits - lt03 

digits 

05 2 to 2.5 soil 

. 

- 05 - 2· - S 



12.0 MAPPING 

After the sampling is complete, sample locations will be mapped using Global Positioning 
System equipment. This will ensure that the locations are accurately mapped and the location 
data are archived. 
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Photograph 1: ER Site 230 
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of the concrete 

ditch is the storm-water discharge point where the site begins. Tree at left marks the 
approximate lower end of the site. [field visit - 29 Nov 2000] 



Photograph 2: ER Site 230 
ER sign is located about 60 ft west of the site, which starts below the concrete ditch at 

extreme right of photograph. [field visit - 29 Nov 2000] 



Photograph 3: ER Site 230 
The storm-water grate next to the TA-IV fence is plumbed to the concrete ditch above 

ER Site 230. The grate is located approximately 80 ft west of the site. 
[field visit - 29 Nov 2000] 
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Photograph 4: ER Site 231 
Site begins at the lower end of the concrete ditch where stonn-\\,ater discharges onto the 

,,ground surface. [field visit - 29 Nov 2000] 

, /, 



Photograph 5:ERSite 231 
ER,sign is located about 120 ft northwest of the site, which begins at the lower end of the 

~, concrete ditch. [field visit - 29 Nov 2000] 



Photograph 6: ER Site 232-1 
Site boundary encompasses the tumbleweed'-filled earthen ditch. Lower. end of concrete 

ditch is the storm-water discharge point where the site begins. [field visit - 29 Nov 2000] 



Photograph 7: ER Site 232-1 
ER sign is located about 90 ft northwest of the site, which begins just below the concrete 

ditch. [field visit - 29 Nov 2000] 



Photograph 8: ER Sites 232-1 and 232-2 
Concrete ditch above ER Site 232-1 is clearly visible in left center of photograph. 

The drop structure above ER Site 232-2 is located farther left. 
[oblique aerial view to west, early 19908] 



Photograph 9: ER Site 232-2 
.. Site boundary encompasses the earthen ditch below the headwall and outfall pipe. 

[field visit - 29 Nov 2000] 



Photograph 10: ER Site 232-2 
Site· boundary encompasses the earthen ditch below the headwall. The stonn-water access 

box has a misleading 'sewer' manhole. [field visit - 29 Nov 2000] 



Photograph 11: ER Site 233 
Site begins at the storm-water discharge point located between the headwall and the red 

storni-water grate in left center of photograph. Telephone pole with electrical box is at upper 
left comer of photograph. [field visit - 29 Nov 2000] 



Photograph 12: ER Site 233 
Drop structure on left side of photograph is the second stonn-water discharge point at 

ER Site 233. [field visit - 29 Nov 2000] 



Photograph 13: ER Site 233 
Site boundary extends from near the telephone pole on skyline, through the drop structUre, 

and along the earthen ditch in foreground~ [field visit - 29 Nov 2000] 



Photograph 14: ERSite 234 
Site boundary encompasses the earthen ditch that extends from the previous storm-water 
discharge point (located near the highest tree in top center of photograph) to the sewer 

manhole in foreground. The manhole and adjacent electrical vault are not part of the site. 
[field visit - 29 Nov 2000] 



Photograph 15: ER Site 234 
,Trees and concrete rubble partially obscure the ditch where storm water from the 

ER Site 234 pipe previously discharged. TA-I waste water from outfall ditch OD-3 also 
discharged here prior to the construction ofTA-IV. [field visit - 29 Nov 2000] 
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Photograp~ 16: ER Sites 46 and 234 . 
Construction ofTA-IV and a trench for the storm-sewer outfallpipe that drained 
to ER Site 234. A "new" surface-water ditch cuts across the lower-left comer of 

". 

photograph. The nearby outfall ditch OD-l is marked by trees. 
foblique aerial view to north, 19781 
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Photograph 17: ER Site 46 
Steel-rebar markers were placed in August 2000 to mark the surviving segments of acid

waste line outfall ditches OD-I and OD-2. The upper part of ER Site 234 is located along 
the trees. [field visit- 29 Nov 2000] 



Photograph 18: ER Site 234 
The steel-rebar marker in left center of photograph was placed in August 2000 to mark 
where the storm-sewer outfall pipe was previously located. [field visit - 29 Nov 2000] 
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SWMU 233: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 233 (the Storm Drain System Outfall) at Sandia 
National Laboratories/New Mexico (SNUNM) is located about 30 feet southeast of Technical 
Area (T A)-IV on land that is owned by Kirtland Air Force Base (KAFB) and leased to the 
U.S. Department of Energy (DOE). SWMU 233, a 175-foot-long site with two discharge points, 
encompasses 0.03 acres of unpaved ground. The first discharge point is located adjacent to 
the unpaved T A-IV perimeter road. Storm water flows across bare ground at the first discharge 
point and into a storm-water grate that is connected to another segment of buried piping. This 
piping terminates at a concrete drop structure from which the storm water discharges onto bare 
ground a second time and into an earthen ditch. The site occasionally receives storm water 
from a paved storage yard located on the west side of Building 983. The outfall was built in the 
early 1980s for the purpose of reducing the amount of soil erosion caused by storm water. The 
site is situated at the slope break between the steeply sloping, northern rim of Tijeras Arroyo 
and the nearly flat floodplain below. The vicinity of SWMU 233 is unpaved. Ground elevations 
at the site range from approximately 5,381 to 5,347 feet above mean sea level (SNUNM April 
1995). 

SWMU 233 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 234. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharg.e 
Elimination System [NPDES] compliance). The outfalls were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil has been identified at SWMU 233 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. 

In the June 1995 No Further Action (NFA) Proposal for SWMU 233, the potential contaminants 
of concem (COGs) were considered to be chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. This list of COGs was conservatively 
based upon chemicals used at TA-IV. The analytes of volatile organic compounds (VOCs), 
sernivolatile organic compounds (SVOGs), Resource Conservation and Recovery Act (RGRA) 
metals, and chromium-VI are indicative of the COCs. 

The T A-IV outfalls discharge storm water about a dozen days per year in response to 
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not 
discharge either industrial waste water or septic waste. The SNUNM Storm Water Program 
collects T A-IV storm-water samples from Station 6 and reports the water quality data in the 
annual SNUNM Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 
1994, no chemical releases have been reported at the T A-IV storm-water outfalls. None of the 
Qutfalls have been on the SNUNM radioactive materials management area list. 
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The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
B.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 233. 
However, virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall. 

No springs or other perennial surface-water bodies are located within four miles of SWMU 233, 
which is located approximately 1 ,BOO feet north of the active channel of the Tijeras Arroyo, but 
is not within the 1 OO-year floodplain. Surface water flows only about several times per year in 
that segment of the active channel nearest T A-IV. Tijeras Arroyo is the most significant 
surface-water drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is 
bounded by the Sandia Mountains to the north and the Marizano Mountains to the south. The 
arroyo trends southwest across KAFB, eventually merging with the Rio Grande, approximately 
B.3 miles west of SWMU 233. 

Groundwater monitoring for the area surrounding SWMU 233 is conducted as part of the 
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow 
groundwater system and the regional aquifer, underlie SWMU 233. The shallow groundwater 
system is not used for water supply purposes. The depth to the shallow groundwater system is 
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is 
approximately 470 feet bgs. Both the City of Albuquerque and KAFB utilize the regional aquifer 
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is 
located approximately 1.5 miles northwest of the site. 

Grasslands, including such species as blue/black gramma and western cheatgrass, are the 
dominant plant community surrounding SWMU 233. The site also is vegetated by ruderal 
species, such as Russian thistle (tumbleweed). Soil at the site has been identified as the 
Bluepoint-Kokan Association (USDA 1977). For purposes of defining the background levels of 
metals and radionuclides in soil, this soil has been included as part of the Tijeras Supergroup. 
The Bluepoint-Kokan Association consists of Bluepoint loamy fine sand, which is developed on 
slopes of 5 to 15 percent, with Kokan gravelly sand on slopes of 15 to 40 percent. These soils 
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow 
to very rapid, and the hazard of water e'rosion is slight to severe. The surficial deposits are 
underlain by the upper unit of the Santa Fe Group (Connell et al. 1999), which consists of 
coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that intertongue with the 
coarse-grained alluvial fan/piedmont facies extending westward from the Sandia and Manzano 
Mountains. The upper Santa Fe Group unit is approximately 3,500 feet thick in the vicinity of 
the site. 

II. Data Quality Objectives 

The Data Ouality Objectives (OOOs) for SWMU 233 were presented in two documents: the 
1994 "Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit" (SAP) 
(SNUNM June 1994) and the 2001 "Tijeras Arroyo Outfalls Field Implementation Plan" (FIP) 
(SNUNM May 2001). The two plans identified the site-specific confirmatory locations, sample 
depths, sampling procedures, and analytical requirements. The OOOs also outlined the Quality 
Control/Ouality Assurance (OAlOC) requirements necessary for producing defensible analytical 
data suitable for risk-assessment purposes. The confirmatory sampling was designed to 
determine whether soil contamination had resulted from the discharge of TA-IV storm water. 
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Therefore, soil samples were collected along the earthen ditch at locations both beneath and 
downslope of the storm-water discharge point. 

In September 1994, eight soil samples were collected, using either a hand trowel or a hand 
auger, adjacent to the earthen ditch at the corners of the site (Table 1). The sampling was 
conducted as part of a week-long sampling effort that involved most of the T A-IV storm-water 
outfalls. The maximum sampling depth at SWMU 233 was 3 feet bgs. The soil samples were 
analyzed for VOCs, SVOCs, total petroleum hydrocarbons (TPH), RCRA metals, chromium-VI, 
and radionuclides (gamma emitters and tritium). The samples were submitted to Environmental 
Control Technology Corporation (ENCOTEC), Quanterra, and the on-site SNUNM Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. 

Table 1 
Number of Analyses for Samples Collected in 1994 at SWMU 233 

Sample RCRA 
Type VOCs SVOCs TPH Melalsa 

Soil 4 4 8 8 

alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters) and tritium. 

Number of 
Radionuclidesb Analyses 

7 31 

Sample numbers: 233-01-A, 233-01-8, 233-02-A, 233-02-8, 233-03-A, 233-03-8, 233-04-A, 233-04-8. 
Sampling date: September 1994. 
Analysis RequesVChain of Custody form: 00788. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organiC compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

No VOCs or SVOCs were detected in the 1994 soil samples. Ten SVOCs were reported, but 
all were assigned an estimated 'J' value in the data-validation process. The maximum TPH 
concentration was 140 parts per million (ppm). Two metals (barium and cadmium) were 
detected at levels slightly above background. No' radionuclides were reported above 
background levels. In accordance with the SAP, QA/QC samples (duplicates, VOC trip blanks, . 
and equipment [aqueous rinsate) blanks) were collected at nearby SWMUs 230, 232, 234, and 
235. No significant QA/QC problems were identified in the QA/QC samples. 

In June 2001, SNUNM collected soil samples at three locations along the earthen ditch (Table 
2). The soil samples were collected at depths of 0 to 1, 1 to 2, and 5 to 6 feet bgs, downslope 
of the storm-water discharge point (the southern end of the concrete ditch). The 0- to Hoot
bgs and 1- to 2-foot-bgs samples were collected with a hand trowel. Because of the uneven 
terrain and the large cobbles that serve as erosion control, a backhoe was used to collect the 5-
to 6-foot-bgs soil samples from the earthen ditch. The New Mexico Environment Department 
(NMED) verbally approved use of the backhoe before the sampling was conducted. The soil 
samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium-VI, and 
radionuclides (gamma emitters, tritium, and gross alpha/beta). The soil samples were 
submitted to General Engineering Laboratories Inc. (GEL), and the RPSD Laboratory. 
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Table 2 
Number of Analyses for Samples Collected in 2001 at SWMU 233 _ 

RCRA 
Sample Type VOCs SVOCs TPH Metalsa Radionuclidesb 

Soil 3 3 3 3 3 
Duplicate 1 1 1 1 1 
VOC Trip Blank 1 - - - -
Equipment Blank 1 1 1 1 1 
Total Samples 6 5 5 5 5 

alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters), gross alpha/beta, and tritium. 
Sample numbers: T JAOU-233-GR-05, T JAOU-233-GR-05-DU, T JAOU-233-GR-06, and 
T JAOU-233-GR-07. 
Sampling date: June 13, 2001. 
Analysis RequesVChain of Custody forms: 604313,604314,604566,604567. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

Number of 
Analyses 

15 
5 
1 
5 
26 

No VOCs were detected in the 2001 soil samples. Seventeen SVOCs were reported with 
fluoranthene having the maximum value of only 345 parts per billion (ppb). The maximum TPH 
concentration was 0.458 ppm, which was assigned a 'J' value in the data-validation process. a 
No metals or radionuclides were reported above background levels. Wi 

A total of 11 OAlOC analyses are applicable to the June 2001 sampling atSWMU 233. As 
shown in Table 2, the OAlOC analyses consisted of five soil duplicates, an aqueous VOC trip 
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one 
duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL. 
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant 
problems were identified in the OAlOC samples. 

Table 3 summarizes the analytical methods and the data quality requirements from both the 
SAP and FIP. Excluding the oAloe samples, a total of 63 analyses were reported forthe 
SWMU 233 confirmatory soil samples. This includes 59 analyses from the off-site laboratories 
(ENCOTEC, Ouanterra, and GEL) and 4 samples from the on-site RPSD laboratory. 

The analytical data were verified/validated by SNUNM in accordance with the ER Project 
Ouality Assurance Project Plan. The 1994 analytical data were reviewed using the Data 
VerificationNalidation (DV) process involving DV1 and DV2 checklists (Attachment L). The 
2001 analytical data were reviewed using DV3 procedures according to the "Data Validation 
Procedure for Chemical and Radiochemical Data" SNUNM Environmental Restoration 
Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 2000). The 
DV3 reports are presented in Attachment L. The gamma-spectroscopy data from the RPSD 
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Table 3 
Summary of Data Quality Requirements and Total Number of Analyses for 

Confirmatory Soil Samples Collected at SWMU 233 

Analytical Analyses from Off-Site 
Method" Data Quality Level Laboratoriesb 

VOCs Defensible 7 
EPA Method 8260A 
SVOCs Defensible 7 
EPA Method 8270 
TPH Defensible 11 
EPA Method 8015 
RCRA metals Defensible 11 
EPA Method 6010/7000 
Chromium-VI Defensible 11 
EPA Method 6010/7000 
Gamma Spectroscopy Defensible 4 
EPA Method 901.1 
Tritium Defensible 5 
EPA Method 901.1 
Gamma Alpha/Beta Defensible 3 
EPA Method 900 
Total number of analysesd - 59 

"From EPA (November 1986). 
bThe off-site laboratories are ENCOTEC, Ouanterra, and GEL. 
"The on-site laboratory is the Radiation Protection Sample Diagnostic Laboratory. 
~he number of analyses does not include OAlOC samples. 
ENCOTEC = EnVironmental Control Technology Corporation. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories Inc. 
oAlOC = Duality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

Analyses from On-Site 
Laborat~ 

-

-

-

-

-
4 

-

-

4 

Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure No: 
RPSD-02-11, Issue No: 02 (SNUNM July 1996. The RPSD gamma-spectroscopy results are 
presented in Attachment L. Review of the 1994 and 2001 analyses confirms that the analytical 
data from the four analytical laboratories are defensible and therefore acceptable for use in.the 
NFA proposal. Therefore, the DOOs have been fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 233 was 
based upon an initial conceptual model validated with confirmatory soil sampling. The initial 
conceptual model was developed from the review of engineering drawings, ER Project records, 
and NPDES documents. The DOOs contained in the SAP and FIP identified the sample 
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locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for SWMU 233. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination is 
described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 233 
were evaluated using laboratory analyses of the confirmatory soil samples (Section IV). The 
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-VI, and 
radionuclides. The analyses characterized potential contaminants resulting from the discharge 
of TA-IV storm water. The analytes and methods listed in Table 3 are appropriate for 
characterizing the COCs and potential degradation products at SWMU 233. 

111.3 Rate of Contaminant Migration 

SWMU 233 is an active site. No spills of chemical or radioactive materials have been reported 
for the catchment area that drains to SWMU 233. If any spills or releases had occurred,the 
rate of COC migration from surficial soil would be dependent predominantly upon precipitation 
and occasional storm-water flow as described in Section V. Data available from the TAG 
Investigation; numerous SNUNM monitoring programs for air, water, and radionuclides; various 
biological surveys; and meteorological monitoring are adequate for characterizing the rate of 
COC migration at SWMU 233. 

111.4 Extent of Contamination 

Surface and subsurface confirmatory soil samples were collected from SWMU 233 in 1994 and 
2001 to determine whether contaminants were present. The locations and depths of the 2001 
samples were determined using verbal guidance from NMED. The two phases (1994 and 
2001) of confirmatory soil sampling were collected from the ground surface to a maximum 
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at 
SWMU 233 because no chemical spills have occurred, and neither the concrete ditch nor the 
surrounding soil were stained or discolored. In summary, the design of the confirmatory 
sampling was appropriate and adequate to determine the nature, migration rate, and extent of 

. residual COCs in surface and subsurface soils at SWMU 233. 

IV. Comparison of COGs to Background Screening Levels 

• 

Site history and characterization activities are used to identify potential COCs. The SWMU 233 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment include all detected organic and all radiological and inorganic 
COCs for which samples were analyzed. When the detection limit of an organic compound was 
too high (Le., could possibly cause an adverse effect to human health or the environment), the 
compound was retained. Nondetect organic constituents not included in this assessment were 
found to have detection limits low enough to ensure protection of human health and the _ 

AU11-02IWPISNL:rs5176.doc F-6 301462.229.05111271025:06 PM 



RISK SCREENING ASSESSMENT FOR SWMU 233 1112712002 

environment. In order to provide conservatism in this risk assessment, the calculation used 
only the maximum concentration value of each COC found for the entire site. The SNUNM 
maximum background concentration (Dinwiddie September 1997) was selected to provide the 
background screening listed in Tables 4 and 5. Human health nonradiological COCs also were 
compared to SNUNM proposed Subpart S action levels, if applicable (Table 4) (IT July 1994). 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989a). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included 
both organic and inorganic compounds. 

Table 4 lists nonradiological and Table 5 lists radiological COCs for the human health and 
ecological risk assessments at SWMU 233. These tables show the applicable SNUNM 
background concentration screening values (Dinwiddie September 1997, Tharp 1999). 
Tables 4 and 5 are discussed in Section VI.4 with regard to the human health risk assessment 
and in Sections VII.2 and VII.3 with regard to the ecological risk assessment. 

v. Fate and Transport 

The release of COCs at SWMU 233 may have occurred to the surface soil as a result of 
discharge of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms of 
COC transport from the primary release point. Because the site is an incised channel with 
surrounding vegetation, wind is unlikely to be a significant mechanism for COC transport from 
the site. 

Water at SWMU 233 is primarily received as storm-water discharge from an outfall located near 
the base of the northern embankment of Tijeras Arroyo. Storm-water runoff from TA-IV is 
channeled to this outfall via a pipe that discharges to an open drain connected to a second pipe 
that discharges near the base of the embankment. Below the outfall, this water flows through 
an open, unlined channel to Tijeras Arroyo. Additional water is received directly as precipitation 
(rain and occasionally snow). Based upon the average rainfall measured at the nearby 
Albuquerque International Sunport, the site receives approximately 8.1 inches of precipitation 
per year. Because of the slope of the open channel, surface water readily flows from the site, 
allowing little time to infiltrate. However, the coarse nature of the soil in the channel allows for 
rapid infiltration and percolation of surface water near the soil surface. 

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. COCs may be leached deeper into the subsurface soil with this percolation. Most of 
this water (95 to 99 percent) will be lost through evapotranspiration. Because of the low annual 
precipitation, high evapotranspiration rates, and depth to groundwater at this site (in excess of 
270 feet bgs), infiltration and percolation are not expected to be sufficient to leach COCs into 
groundwater. 

COCs in the soil at this site can enter the food chain via uptake by plant roots. These 
COCs may be transported to the aboveground tissues and then may be either consumed by 
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Table 4 
N6nradiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, Log Kow 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

Maximum SNUNM Background Applicable SNUNM 
Concentration Concentration BCF Log Kow (for organic Bioaccumulator?b Background 

COC Name (mglkg) (mglkg)a Screening Value? (maximum aquatic) COCs) (BCF>40, log Kow>4) 

Arsenic 5.1 4.4 No 44G NA Yes 

Barium 210 200 No 170d NA Yes 

Beryllium 0.555 0.80 Yes 19G NA No 

Cadmium 2.3 <1 No 64c NA Yes 

Chromium, total 11 J 16.2 Yes 16G NA No 

Chromium VI 0.143 J NC Unknown 16c NA No 

Lead 12 11.2 No 49c NA Yes 

Mercury 0.02g <0.1 Unknown 5500c NA Yes 

Selenium 0.13g <1 Unknown 800f NA Yes 

Silver 0.228 J <1 Unknown 0.5c NA No 

Acenaphthene 0.033 J NA NA 38ge 3.92e Yes 

Anthracene . 0.044 J NA NA 917G 4.45c Yes 

Benzo(a)anthracene 0.236 NA NA 10,000e 5.61e Yes 

Benzo(a)pyrene 0.282 NA NA 3,000c 6.04c Yes 

Benzo(b)fluoranthene 0.291 NA NA - 6.124e Yes 

Benzo(ghi)perylene 0.237 NA NA 58,884e 6.58e Yes 

Benzo(k)fluoranthene 0.251 NA NA 93,325e 6.84e Yes 

Bis (2-elhylhexyl) phthalate 1.0 NA NA 851h 7.6e Yes 

Carbazole 0.0126 J NA NA - - -
2-Chlorophenol . 0.00766 J NA NA 214h 2.15h Yes 

Chrysene 0.316 NA NA 18,000e 5.91 e Yes 

Di-n-butyl phthalate 0.21 J NA NA 6,761 h 4.61e Yes 

Dibenz(a,h)anthracene 0.121 NA NA 51,000e 6.50e Yes 

Refer 10 footnotes at end of table. 
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Table 4 (Concluded) 

Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 
Comparison to the Associated SNUNM Background Screening Value, BCF, Log Kow 

Is Maximum cac 
Concentration Less 
Than or Equal to the 

Maximum SNUNM Background Applicable SNUNM 
Concentration BCF Log Kow (for organic 

, 

Bioaccumulator?b Concentration Background 
COCName (mg/kg) (mg/kg)a Screening Value? (maximum aquatic) COCs) (BCF>40, log Kow>4) 

Dibenzofuran 0.00494 J NA NA 

Fluoranthene 0.345 NA NA 

Fluorene 0.00732 J NA NA 

Indeno(I,2,3-c,d)pyrene 0.206 NA NA 

2-Methylnaphthalene 0.0053 J NA NA 

Naphthalene 0.086J NA NA 

Phenanthrene 0.110 NA NA 

pyrene 0.418 NA NA 

Note: Bold indicates the COCs that exceed the background screening levels andlor are bioaccumulators. 
aFrom Dinwiddie (September 1997) Tijeras Supergroup Soils. 
bNMED (March 1998). 
cYanicak (March 1997). 
dNeumann (1976). 

9Micromedex(1998) 

fCallahan et al. (1979). 

QParameter was nondetect. Concentration is approximately 0.5 of the detection limit. 
hHoward( 1989) 
iHoward (1990) 
BCF = Bioconcentration factor. 
COC 
J 

Kow 
Log 
mglkg 
NA 
NC 
NMED 
SNUNM 
SWMU 

= Constlluent(s) of concern. 
= Estimated value. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National LaboratorieslNew Mexico. 
= Solid Waste Management Unit. 
= Information not available. 

2,8009 4.129 Yes 

12,3029 4.909 Yes 

2,2399 4.189 Yes 

59,4079 6.589 Yes 

2,8009 3.86e Yes 

1,0009 3.309 Yes 

23,800C 4.63c Yes 

36,300c 5.329 Yes 
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Table 5 
Radiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Background or Equal to the Applicable Is COC a 
Maximum Concentration SNUNM Background BCF Bioaccumulator?b 

COC Name Concentration (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 
Th-232 1.3 1.54 Yes 3000e 

U-238 2.4 (MDA) 1.3 No 900e 

U-235 0.28 (MDA) 0.18 No 900e 

H-3 0.005 (MDA) 0:021 e Yes 0 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), North Supergroup Soils (backgrouhd values not calculated for Tijeras). 
bNMED (March 1998). 
cBaker and Soldat (1992). 
dYanicak (March 1997). . 

(BCF>40) 
NOd 
Yes 
Yes 
No 

eThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium background value of 420 pCilL. The pC ilL 
value was converted to the pCi/g value using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter. 
BCF = Bioconcentration factor. 
COC = Constituent(s} of concern. 
g = Gram(s}. 
L = liter. 
MDA = Minimum detectable activity. 
NMED = New Mexico Environment Department. 
pCi = Picocurie(s). 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

• • • 
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herbivores or returned to the soil as litter. Aboveground litter is capable of transport by wind 
until consumed by decomposer organisms in soil. COCs in plant tissues that are consumed by 
herbivores may be either absorbed into tissues or returned to the soil in feces (either at the site 
or transported from the site by the herbivore). The herbivore may be eaten by a carnivore or 
scavenger and the constituents again will be either absorbed or excreted by the consumer. The 
potential for transport of the constituents within the food chain is dependent upon both the 
mobility of the species that comprise the food chain and the potential for the constituent to 
accumulate in tissues and be transferred across the links in the food chain. The natural 
vegetation at SWMU 233 is grassland; however, this habitat has been highly disturbed from 
construction activities at TA-IV. Because of the small size of the site, the arid environment, and 
the disturbed nature of the habitat, food-chain uptake is not considered to be a potentially 
significant transport mechanism at this site. 

The COCs at SWMU 233 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and non radiological analytes. The inorganic COGs are 
elemental in form and generally are not considered to be degradable. Radiological COGs, 
however, undergo decay to stable isotopes or radioactive daughter elements. Other 
transformations of inorganic constituents may include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to selena-amino acids in plants). The rate of such processes will be limited by the arid 
environment at this site. Organic GOGs may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground 
surface, or in surface water. Hydrolysis includes chemical transformations in water and may 
occur in the soil solution. Biotransformation (i.e., transformation due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Some organic GaGs may be lost through volatilization. 

Table 6 summarizes the fate and transport processes that may occur at SWMU 233. Because 
the site includes an open channel for storm-water runoff from TA-IV, the potential for GOG 
transport via surface-water runoff is high. COCs that have leached into the subsurface soil will 
be protected from transport caused by surface-water flow. The potential for significant 
transport by wind is low and the potential for GaGs to leach into groundwater is very low due to 
the depth to groundwater and the arid environment. The site is open to use by wildlife, and 
some vegetation occurs at the site; therefore, uptake into the food chain is possible, but the 
small size of the site makes this an insignificant transport mechanism for GOGs. The potential 
for significant loss of GaGs by degradation and/or transformation is generally low; however, 
some orgariic constituents may be lost near the soil surface through volatilization. 

Table 6 
Summary of Fate and Transport at SWMU 233 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes High 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 
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VI. Human Health Risk Screening Assessment 

VI.1 Introduction 

The human health risk screening assessment of this site includes a number of steps that 
culminate in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential GaGs, as well as the 
relevantphysical characteristics and P!oJ)erties of the site. 

Step 2. Potential pathways are idenlified by which a representalive population might be exposed to 
the GaGs. 

Step 3. The potential intake of these GaGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the GOG 
to an SNUNM maximum background screening value. GaGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the GOG to the SNUNM proposed Subpart S 
action level. 

Step 4. Toxicological parameters are identified and referenced for GaGs that were not eliminated 
durinQ the screeninQ steps. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological GaGs and background. For radiological GaGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on·site contaminant values. This background subtraction only applies when a 
radiological GOG occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological GOG risk values also are compared to 
backQround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties reQardinQ the contents of the previous steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 233. 
Section II presents the argument that DOOs were satisfied. Section III describes the 
determination of the nature, rate, and extent of contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 233 has been designated with a future land use scenario of industrial (DOE et al 
September 1995) (see Appendix 1 for default exposure pathways and parameters).' Because of 
the location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU 233 is approximately 270 feet bgs. Because 
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of the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is not considered to be significant. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for the industrial land use scenario. However, plant 
uptake is considered for the residential land use scenario. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inQestion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct gamma 

VI.4 Step 3. COC Screening Procedures 

This section discusses Step 3, which includes the two screening procedures. The first 
screening procedure compared the maximum COC concentration to the background screening 
level. The second screening procedure compared maximum COC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure was applied only to COCs that were 
not eliminated during the first screening procedure. 

VI.4.1 Background Screening Procedure 

VIA.1.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Table 10 (Section VI.6.2). Only the COGs 
that either were detected above their respective SNUNM maximum background screening 
levels or did not have either a quantifiable or a calculated background screening level were 
considered in further risk assessment analyses. 

For radiological GOCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environmenf' (DOE 1993). Radiological GOGs that did not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological GOGs. 

VIA. 1.2 Results 

Tables 4 and 5 present maximum COC concentrations at SWMU 233 that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
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risk assessment. For the nonradiological COCs, four constituents were measured at 
concentrations greater than their respective background values. Four nonradiological COCs a 
had no quantifiable background concentration, so it is not known whether those COCs .. 
exceeded background concentrations. Twenty-one COCs were organic compounds that do not 
have corresponding calculated background concentrations. 

The maximum concentration value for lead is 12 milligrams (mg) per kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening 
concentrations for construction and industrial land use scenarios are 750 and 1500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 
value for lead at this site is less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 

For the radiological COCs, two constituents (U-235 and U-238) exhibited maximum activity 
concentrations or minimum detectable activity slightly greater than their respective background 
values. 

V1.4.2 Subpart S Screening Procedure 

VI.4.2.1 Methodology 

The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989a) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because all of the samples were taken from the surface and near-surface soils, this 
assumption is considered valid. If there were ten or fewer COCs, and each had a maximum 
concentration of less than 1/10 the action level, then the site was judged to pose no significant 
health hazard to humans. If there were more than ten COCs, then the Subpart S screening 
procedure was not performed. 

VI.4.2.2 Results 

Table 4 indicates that more than ten COCs failed the background screening procedure. 
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that 
exceeded the background screening values were carried forward in the risk assessment 
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value 
were calculated for each COCo 

Because radiological COCs have no predetermined action levels analogous to proposed 
Subpart S levels, this step in the screening process was not performed for radiological COCs . 
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VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 9 were from the Integrated Risk Informatioh System (IRIS) (EPA 
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Region 9 (EPA 1996) and Region 3 (EPA 1997b) electronic databases. Dose conversion 
factors (DCFs) u.sed in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

VI.6 

• DCFs for ingestion and inhalation are taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988a). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOElEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling 
the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section VL6.1 describes the exposure assessment for this risk assessment. Section VI.B.2 
provides the risk characterization, including both the HI and excess cancer risk for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COCs are based upon the RAGS (EPA 1989a). Parameters are 
based upon information from the RAGS (EPA 1989a), as well as other EPA guidance 
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the 
RAGS (EPA 1989a). For radiological COCs, the coded equations provided in RESRAD 
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Table 7 
Toxicological Parameter Values for SWMU 233 Nonradiological COCs 

SFo SFinh 
RfDo RfDinh (mg/kg- (mg/kg- Cancer 

COC Name (mg/k~,-"d) Confidence" (mg/kg-d) Confidence" dayy1 dayy1 Classb 

Arsenic 3E-4c M - - 1.5E+Oc 1.5E+1c A 
Barium 7E-2c M 1.4E-4d - - - -
Cadmium 5E-4C H 5.7E-5d - - 6.3E+Oc 81 
Chromium VI 5E-3c L - - - 4.2E+1c A 
Mercury 3E-4e - a.6E-5c M - - D 
Selenium 5E-3c H - - - - D 
Silver 5E-3c L - - - - D 
Acenaphthene 6E-2c L 6E-2d - - - -
Anthracene 3E-1 c L 3E-1 d - - - D 
Benzo(a) - - - - 7.3E-1d 7.3E-1 d -
anthracene 
Benzo(a) - - - - 7.3E+Oc 7.3E+Od B2 
pyrene 
Benzo(b) - - - - 7.3E-1d 7.3E-1 d B2 
fluoranthene 
Benzo(ghi) - - - - 7.3E+Od 7.3E+Od 82 
peryleneg 

Benzo(k) - - - - 7.3E-2d 7.3E-2d B2 
fluoranthene 
Bis (2- 2E-2d - 2.2E-2d - 1.4E-2d 1.4E-2d -
ethylhexyl) 
phthalate 
Carbazole - - - - 2E-2e 2E-2d 82 
2- 5E-3c L 5E-3d - - - - • Chlorophenol 
Chrysene - - - - 7.3E-3d 7.3E-3d B2 
Di-n-butyl 1 E-1c L 1E-1d - - - 0 
phthalate 
Dibenz(a,h) - - - - 7.3E+Od 7.3E+Od B2 
anthracene . 

Dibenzofuran 4E-3d - 4E-3d - - - D· 
Fluoranthene 4E-2c L 4E-2d - - - D 
Fluorene 4E-2c L 4E-2d - - - D 
Indeno(1,2,3- - - - - 7.3E-1d 7.3E-1d 82 
c,d)pvrene 
2-Methylnaph- 4E-21 - - - - - -
thalene 
Naphthalene 4E-2d - 4E-2d - - - D 

Phenanthreneh 3E-1 c L 3E-1 d - - - D 
Pyrene 3E-2c L 3E-2d - - - D 

Refer to footnotes at end of table. 
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Table 7 (Concluded) 
Toxicological Parameter Values for SWMU 233 Nonradiological COCs 

·Confidence associated with IRIS (EPA 1998a) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a) taken from IRIS (EPA 1998a), with 
the exception of carbazole, which was taken from HEAST (EPA 1997a): 

A = Human carcinogen. 
S1 = Probable human carcinogen. limited human data available. 
S2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 

humans. 
D = Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 1998a). 
ctroxicological parameter values from EPA Region 9 electronic database (EPA 1996). 
eToxicological parameter values from HEAST database (EPA 1997a). 
'Toxicological parameter values from EPA Region 3 electronic database (EPA 1997b). 
9Senzo(ghi)perylene does not have toxicological parameter values. Dibenz(a,h)anthracene used as a surrogate. 
hPhenanthrene does not have toxicological parameter values. Anthracene used as a surrogate. 
coe = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)"1 = Per milligram per kilogram per day. 
RfDinh = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 8 
Radiological Toxicological Parameter Values for SWMU 233 COCs Obtained from 

RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC Name (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-23B 6.20E-11 1.20E-OB 6.60E-OB A 
U-235 4.70E-11 1.30E-OB 2.70E-07 A 

aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a): A = Human carcinogen 
for high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental 
exposures, the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent(s) 01 concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr= Gram(s) per picocurie per year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 
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Table 9 
Risk Assessment Values for SWMU 233 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenario· Scenario· 

Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 

Arsenic 5.1 0.02 3E-6 0.29 6E-5 
Barium 210 0.00 - 0.03 -
Cadmium 2.3 0.00 8E-10 1.88 1 E-9 
Chromium VI 0.143 J 0.00 3E-10 0.00 5E-1O 
Mercury 0.02b 0.00 - 0.03 -
Selenium 0.13b 0.00 - 0.05 -
Silver 0.228 J 0.00 - 0.01 -
Acenaphthene 0.033 J 0.00 - 0.00 -
Anthracene 0.044 J 0.00 - 0.00 -
Benzo(a)anthracene 0.236 0.00 6E-8 0.00 8E-7 
Benzo{a)pyrene 0.282 0.00 7E-7 0.00 7E-6 
Benzo b)fluoranthene 0.291 0.00 8E-8 0.00 7E-7 
Benzo 19h i)perylene 0.237 0.00 6E-7 0.00 8E-6 
Benzo k}fluoranthene 0.251 0.00 6E-9 0.00 6E-8 
Bis(2-ethylhexyl) 1.0 0.00 5E-9 0.00 4E-8 
phthalate 
Carbazole 0.0126 J 0.00 9E-11 0.00 6E-6 
2-Chlorophenol 0.00766 J 0.00 - 0.00 -
Chrysene 0.316 0.00 9E-10 0.00 1 E-8 
Di-n-butyl phthalate 0.21 0.00 - 0.00 -
Dibenz a,h)anthracene .0.121 0.00 3E-7 0.00 4E-6 
Dibenzofuran 0.00494 J 0.00 - 0.00 -
Fluoranthene 0.345 0.00 - 0.00 -
Fluorene 0.00732 J 0.00 - 0.00 -
Indeno(1,2,3-c,d) 0.206 0.00 5E-8 0.00 4E-7 

.pyrene 
2-Methj!lnaphthalene 0.0053 J 0.00 - 0.00 -
Naphthalene 0.086 J 0.00 - 0.00 -
Phenanthrene 0.110 0.00 - 0.00 -
Pyrene 0.418 0.00 - 0.00 -

Total 0.02 SE-6 2 9E-S 

"From EPA (1989a). 
bparameter was nondetect. Concentration assumed to be approximately 0.5 of detection limit. 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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computer code are used to estimate the incremental TEDE and cancer risk for individual 
exposure pathways. Further discussion of this process is provided in the Manual for 
Implementing Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a). 

Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario also are presented only to provide perspective of potential risk to 
human health under the more restrictive land use scenario. 

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.02 and an estimated excess cancer risk of SE-6 for the SWMU 233 
nonradiological COCs under the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion as well as dust and volatile inhalation for 
nonradiological COCs. Table 10 shows an HI of 0.01 and an estimated excess cancer risk of 
2E-6, assuming the maximum background concentrations of the SWMU 233 associated 
background constituents for the designated industrial land use scenario. 

Table 10 
Risk Assessment Values for SWMU 233 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard Cancer 
COC Name (mg/kg) Index Risk 

Arsenic 4.4 0.01 2E-6 
Barium 200 0.00 -
Cadmium <1 - -
Chromium VI NC - -
Mercury <0.1 - -
Selenium <1 - -
Silver <1 - -

Total 0.Q1 2E-6 

aFrom Dinwiddie (September 1997). Tijeras Supergroup Soils. 
bFrom EPA (1989a). 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.25 5E-5 
0.03 -
- -
- -
- -
- -
- -

0.3 SE-S 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, an incremental TEDE of 2.06E-2 millirem (mrem) per year 
(/yr) was calculated. In accordance with EPA guidance found in Office of Solid Waste and 
Emergency Response Directive No. 9200.4-18 (EPA 1997c). an incremental TEDE of 
15 mrem/yr was used for the probable land use scenario (industrial in this case); the calculated 
dose value for SWMU 233 for the industrial land use scenario was well below this guideline. 
The estimated excess cancer risk was 2.2E-7. 
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For the residential land use scenario, the HI was 2 and the excess cancer risk was 9E-5 for the 
nonradiological COCs (Table 9). The numbers in the table include exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway was 
evaluated because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways were not considered (see Appendix 1). Table 10 
shows that for the SWMU 233 associated background constituents, the HI is 0.3 and the 
estimated excess cancer risk is 5E-5. 

For the radiological COCs, the incremental TEDE for the residential land use scenario was 
5.2E-2 mrem/yr. The guideline being used was an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for SWMU 233 under the residential land use scenario was well 
below this guideline. Consequently, SWMU 233 is eligible for unrestricted radiological release 
because the residential land use scenario resulted in an incremental TEDE of less than 
75 mrem/yr to the on-site receptor. The estimated excess cancer risk was 3.4E-7. The excess 
cancer risk from the nonradiological COCs and the radiological COCs is not additive, as noted 
in the RAGS (EPA 1989a). 

Vi.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the a 
residential land use scenario. .. 

For the industrial land use scenario the HI for nonradiological COCs was 0.02 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989a]). Excess cancer risk was 
estimated at 5E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological 
COCs the HI was 0.01 and the estimated excess cancer risk was 2E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers were not rounded before the difference was determined and, therefore, may appear to 
be inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background concentrations are assumed 
to have an HQ of 0.00. Incremental HI was 0.01 and estimated incremental cancer risk was 
2.80E-6 for the industrial land use scenario. Both the incremental HI and excess cancer risk to 
human health from nonradiological COCs were below proposed guidelines under the industrial 
land use scenario. 

For the industrial land use scenario, incremental TEDE was 2.06E-2 mrem/yr for radiological 
COCs, which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk was 2.2E-7. 
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For the residential land use scenario, the calculated HI for nonradiological GOGs was 2, which 
is above the numerical guidance. Excess cancer risk was estimated at 9E-5. NMED Guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
The HI for associated background for the residential land use scenario was 0.3; the estimated 
excess cancer risk was 5E-5. The incremental HI was 2.01 and the estimated incremental 
cancer risk was 3.70E-5 for the residential land use scenario. Both the incremental HI and 
excess cancer risk to human health from nonradiological GOGs were above proposed 
guidelines under the residential land use scenario. 

The incremental TEDE for a residential land use scenario from the radiological constituents was 
5.2E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk was 3.4E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU233 was based 
upon an initial conceptual model that was validated with confirmatory soil sampling conducted 
across the site. The sampling was implemented in accordance with the SAP and FIP. The 
DOOs in the SAP and FIP are considered appropriate for use in the SWMU 233 risk screening 
assessments. The analytical data, based upon sample location, density, and depth, are 
representative of the site. The analytical results satisfy the DOOs and were verified/validated in 
accordance with SNUNM procedures. The QA/QG findings demonstrate that the analytical 
data were adequate in quality. Therefore, there is no uncertainty associated with the data 
quality used to perform the risk screening assessment at SWMU 233. 

Because of the location, history of the site, and future designated land use (DOE et al 
September 1995), there is low uncertainty in both the land use scenario and the potentially 
affected populations that were considered in performing the risk assessment analysis. 
Because the GOGs are found in surface and near-surface soils, and because of the location 
and physical characteristics of the site, there is little uncertainty in the exposure pathways 
relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations were conservative and that calculated intakes were 
probably overestimates. Maximum measured values of GOG concentrations were used to 
provide conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the 
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1996) and Region 3 (1997c) electronic 
databases. Where values are not provided, information is not available from these sources. 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Both the human health HI and excess cancer risk for the nonradiological GOGs were 
acceptable compared to established numerical guidance considering the industrial land use 
scenario. 
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For radiological COCs, the conclusion of the risk assessment was that potential effects on 
human health for both industrial and residential land use scenarios were within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 233 sampling identified COCs consisting of some inorganic, organic and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways evaluated for this site included 
soil ingestion as well as dust and volatile inhalation for chemical constituents, and soil ingestion, 
dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land use scenario the HI (0.02) was 
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (5E-6) 
was also below the acceptable risk value provided by NMED for an industrial land use scenario 
(Bearzi January 2001). The incremental HI was 0.01, and the incremental cancer risk was 
2.80E-6 for the industrial land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs were much 
less than EPA guidance values; the estimated TEDE was 2.06E-2 mremlyr for the industrial 
land use scenario. This value was much less than the numerical guidance of 15 mremlyr in 
EPA guidance (EPA 1997c). The corresponding incremental estimated cancer risk value was 
2.2E-7 for the industrial land use scenario. Furthermore, the incremental TEDE for the 
residential land use scenario that results from a complete loss of institutional control was only 
5.2E-2 mrem/yr with an associated risk of 3.4E-7. The guideline for this scenario is 75 mremlyr 
(SNUNM February 1998). Therefore, SWMU 233 is eligible for unrestricted radiological 
release. 

Uncertainties associated with the calculations are considered to be small relative to the 
conservatism of the risk assessment analysis. Therefore, it is concluded that this site poses no 
significant risk to human health under the industrial land use scenario. 

VII. Ecological Risk Screening Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 233. A component of the NMED Risk-Based 

• 

Decision Tree (NMED March 1998) is to conduct an ecological screening assessment that .. 
corresponds with that presented in EPA's Ecological Risk Assessment Guidance for Superfund ~ 
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(EPA 1997d). The current methodology is tiered and contains an initial scoping assessment 
followed by a more detailed screening assessment. Initial components of NMED's decision tree 
(a discussion of DOOs, data assessment, and evaluations of bioaccumulation and fate and 
transport potential) are addressed in previous sections of this report. Following the completion 
of the scoping assessment, a determination is made as to whether a more detailed examination 
of potential ecological risk is necessary. If deemed necessary, the scoping assessment 
proceeds to a screening assessment, whereby a more quantitative estimate of ecological risk is 
conducted. Although this assessment incorporates conservatisms in the estimation of 
ecological risks, ecological relevance and professional judgment also are used as 
recommended by the EPA (EPA 1998b) to ensure that predicted exposures of selected 
ecological receptors reflect those reasonably expected to occur at the site. 

VI1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of biota at or adjacent to the site to 
be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum concentrations detected to 
background concentrations, examination of bioaccumulation potential, as well as fate and 
transport potential. A scoping risk-management decision (Section VI1.2.4) involves 
summarizing the scoping results and determining whether further examination of potential 
ecological impacts is necessary. 

VII.2.1 Data Assessment 

As indicated in Section IV (Tables 4 and 5), inorganic constituents in soil within the 0- to 5-foot
depth interval that either exceeded background or did not have a background screening 
concentration were as follows: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium VI 

• Lead 
• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238. 

Organic analytes detected in soil were as follows: 

• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• 8enzo(b)fluoranthene 
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• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 

• Carbazole 
• 2-Chlorophenol 
• Chrysene 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Di-n-butyl-phthalate 
• Fluoranthene 
• Fluorene 
• Indeno(1,2,3-cd)pyrene 
• 2-Methylnaphthalene 
• Naphthalene 
• Phenanthrene 
• pyrene. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section V11.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Arsenic 
• Barium 
• Cadmium 

• Lead 
• Mercury 
• Selenium 
• U-235 
• U-238 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• 2-Chlorophenol 
• Chrysene 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Di-n-butyl-phthalate 
• Fluoranthene 

11127/2002 
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• Fluorene 
• Indeno(1,2,3-cd)pyrene 
• 2-Methylnaphthalene 
• Naphthalene 
• Phenanthrene 
• Pyrene. 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic constituents is assessed exclusively based upon maximum 
reported bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind is expected to be of low 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is 
potentially of high significance. Migration to groundwater is not anticipated. Food chain uptake 
is expected to be of low significance. Degradation (decay) and transformation of the inorganic 
COPECs and radionuclides are expected to be of low significance, but some organic COPECs 
may be lost through volatilization. 

V11.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 

VII..3 Screening Assessment 

As concluded in Section VI 1.2.4, both complete ecological pathways and COPECs are 
associated with this SWMU. The screening assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the screening assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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V11.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Screening Assessment SCientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 

Problem Formulation 

Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. • 

VI/.3.1.1 Ecological Pathways and Setting 

SWMU 233 is approximately 0.03 acre in size. The site is located in an area dominated by 
grassland habitat. The site itself is an open drainage channel on the lower slope of the 
northern embankment of Tijeras Arroyo. This slope contains fill material that covers the original 
soil surface. The vegetation consists primarily of ruderal and early successional grassland 
plants. Although the habitat grades into the riparian scrubland habitat of Tijeras Arroyo, this 
habitat is not well developed on the site due to the steepness of the slope of the embankment 
and ephemeral nature of the flows (primarily outflow from the T A-IV storm-water system). The 
site is open to use by wildlife and does not contain perennial surface water. A sensitive species 
survey of the site was conducted in 1994 (IT February 1995). No threatened, endangered, or 
other sensitive species were found within this SWMU. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil. It was assumed that direct uptake of COPECs from the soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors was limited to the food and soil ingestion 
pathways, and external radiation. Because of the lack of surface water at this site, exposure to 
COPECs through the ingestion of surface water was considered insignificant. Inhalation and 
dermal contact also were considered inSignificant pathways with respect to ingestion (Sample 
and Suter 1994). Groundwater is not expected to be affected by COCs at this site. 
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VII.s.f.2 COPECs 

Discharge of storm-water runoff from T A-IV is the potential source of the COPECs associated 
with the soils at SWMU 233. Inorganic and organic COPECs identified for SWMU 233 are 
listed in Section VI1.2.1. The inorganic COPECs include both radiological and nonradiological 
analytes. The inorganic analytes were screened against background concentrations and those 
that exceeded the approved SNUNM background screening levels or did not have associated 
quantified background screening levels (Dinwiddie September 1997) for the area were 
considered to be COPECs. Nonradiological inorganics that are essential nutrients, such as 
iron, magnesium, calcium, potassium, and sodium, were not included in this risk assessment as 
set forth by EPA (EPA 1989a). All organic analytes detected were considered to be COPECs 
for the site. In order to provide conservatism, this ecological risk assessment was based upon 
the maximum soil concentrations of the COPECs measured in the surface soil at this site. 
Tables 4 and 5 present maximum concentrations for the COPECs. 

VII.S.t.S Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

V11.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also 
was considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 11 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range also is included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested come from 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 233 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)" (kg!day)b Dietary Com~ositionc 

Deer Mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 
Deer Mouse Mammalia! Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves! Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 

JS~eotyto cunicularic{J Strigiformes (+ Soil at 2% of intake) 

"Body weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fFrom Dunning (1993). 
gFrom Haug'et a!. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg!day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 

• 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.5E+1g 

• 
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the site being investigated. The maximum COPEC concentrations measured in surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235, and U-238. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose-rate models from DOE 
(DOE 1995) as presented in the ecological risk assessment methodology document for the 
SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations 
were obtained from Baker and Soldat (1992). The external-dose-rate model examines the total
body dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external-dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "point" source. Radiation emitted from this point source is absorbed by the body tissues 
to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 
100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radionuclides transfer only a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose-rate results are 
summed to calculate a total dose rate from exposure to U-235, and U-238 in soil. 

Table 12 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 shows maximum concentrations in soil and derived concentrations in 
tissues of the various food chain elements that are used to model dietary exposures for each of 
the wildlife receptors. . 

V11.3.3 Ecological Effects Evaluation 

Table 14 provides benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day also should protect other 
groups within the terrestrial habitat of SWMU 233. 
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Table 12 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 233 

Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (OrQanic) 
Mercury (lnorQanic) 
Selenium 
Silver 
Organic' 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,ilperylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexvllphthalate 
Carbazole 
2-Chlorophenol 
Chrvsene 
Oibenz(a,h)anthracene 
Oibenzofuran 
Oi-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
2-Methylnaphthlalene 
Naphthalene 
Phenanthrene 
Pyrene 

aFrom Baes et al. (1984). 
bOefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991). 
eFrom Ma (1982). 

Soil-to-Plant Soil-to-Invertebrate Food-Io-Muscle 
Transfer Factor Transfer Factor Transfer Factor 

4.0E-2a 1.0E+Ob 2.0E-3a 

1.5E-1a 1.0E+Ob 2.0E-4c 
5.5E-1a 6.0E-1d 5.5E-4a 

4.0E-2c 1.3E-1e 3.0E-2c 
9.0E-2c 4.0E-2d B.OE-4c 

1.0E+Oc 1.0E+Ob 2.5E·1 a 

1.0E+Oc 1.0E+Ob 2.5E-1 a 
5.0E-1c 1.0E+Ob 1.0E-1 c 

1.0E+Oc 2.5E-1d 5.0E-3c 

2.1 E-1 2.1E+1 2.1E-4 
1.0E-1 2.2E+1 7.3E-4 
2.2E-2 2.5E+1 1.2E-2 
1.1E-2 2.7E+1 3.BE-2 
6.2E-3 2.BE+1 1.1 E-1 
6.1E-3 2.BE+1 1.2E-1 
4.3E-3 2.9E+1 2.1 E-1 
1.6E-3 3.2E+1 1.3E+0 
3.9E+1 1.3E+1 1.8E-8 
2.2E+0 1.7E+1 3.1E-6 
1.5E-2 2.6E+1 2.3E-2 
6.8E-3 2.8E+1 9.5E-2 
1.6E-1 2.1E+1 3.3E-4 
8.4E-2 2.2E+1 1.1E-3 
5.7E-2 2.3E+1 2.1E-3 
1.5E-1 2.1E+1 3.8E-4 
6.1 E-3 2.8E+1 1.2E-1 
2.3E-1 2.1E+1 1.8E-4 
4.8E-1 1.9E+1 4.7E-5 
8.9E-2 2.2E+1 9.6E-4 
3.3E-2 2.4E+1 5.8E-3 

'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). Soil-to
invertebrate transfer faclors from equations developed in Connell and Markwell (1990). All three equations are 
based upon the relationship of the transfer factor to the log Kow value of compound. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 

. 
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Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (Organic) 
Mercury Inorganic) 
Selenium 
Silver 
Organic 
Acenaphthene 
Anthracene 
Benzo(a anthracene 
Benzo(a Ipyrene 
Benzo(b fluoranthene 
Benzo (g ,h, i)pe rylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
2-Chlorop_henol 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
2-Methylnaphthlalene 
Naphthalene 
Phenanthrene 
Pyrene 

Table 13 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 233 

Soil Plant Soil 
(maximum)a Foliageb Invertebrateb 

5.1E+O 2.0E-1 5.1E+O 
2.1E+2 3.2E+l 2.1E+2 
2.3E+O 1.3E+O l.4E+O 
1.4E-1 d 5.7E-3 1.9E-2 
1.2E+l 1.lE+O 4.BE-1 
2.0E-2e 2.0E-2 2.0E-2 
2.0E-2e 2.0E-2 2.0E-2 
1.3E-1 e 6.5E-2 1.3E-1 
2.3E-1d 2.3E-1 5.7E-2 

3.3E-2d 6.9E-3 6.BE-1 
4.4E-2d 4.6E-3 9.7E-1 
2.4E-1 5.2E-3 5.9E+O 
2.8E-1 3.2E-3 7.5E+O 
2.9E-1 1.BE-3 B.2E+O 
2.4E-1 1.4E-3 6.7E+O 
2.5E-1 1.1 E-3 7.3E+O 
1.0E+O 1.6E-3 3.2E+1 
1.3E-2d 4.9E-1 1.7E-1 
7.7E-3d 1.7E-2 1.3E-1 
3.2E-1 4.7E-3 B.2E+O 
1.2E-1 8.2E-4 3.4E+O 

4.9E-3d 8.0E-4 1.0E-1 
2.1E-1 d 1.8E-2 4.7E+O 
3.5E-1 2.0E-2 8.0E+O 
7.3E-3d 1.1E-3 1.6E-1 
2.1E-1 1.3E-3 5.8E+0 
5.3E-3d 1.2E-3 1.1 E-1 
8.6E-2d 4.1E-2 1.7E+O 
1.1 E-1 9.8E-3 2.5E+O 
4.2E-1 1.4E-2 1.0E+l 

Deer Mouse 
Tissuesc 

1.7E-2 
7.8E-2 
2.4E-3 
1.4E-3 
2.6E-3 
1.6E-2 
1.6E-2 
3.1E-2 
2.3E-3 

2.2E-4 
1.1E-3 
1.1 E-1 
4.4E-1 
l.4E+O 
1.2E+O 
2.4E+O 
6.5E+1 
1.9E-8 
7.0E-7 
3.0E-1 
5.0E-1 
5.5E-5 
7.9E-3 
2.7E-2 
9.4E-5 
1.0E+O 
3.1E-5 
1.3E-4 
3.7E-3 
9.2E-2 

Bin milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weiglit. Values have been rounded to two significant 
digits after calculation. 

bproduct of the soil concentration and the corresponding transfer factor. 
c8ased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in food and 
soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 3.125 (EPA 1993). 

d8ased upon estimated concentration. 
eparameter was nondetect. Concentration listed is 0.5 of the detection limit. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 

. 
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Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka,b Test Speciesc,d NOAELd,e NOAEU,! Test Speciesd 

Inorganics 
Arsenic 10 mouse 0.126 0.133 mallard 
Barium 500 rath 5.1 10.5 chicken 
Cadmium 3 rati 1 1.9 mallard 
Chromium VI 1 rat 3.28 6.42 -
Lead 50 rat 8 15.7 American 

kestrel 
Mercury (Organic) 0.3 rat 0.032 0.063 mallard 
Mercury (Inorganic) 0.3 mouse 13.2 14.0 Japanese quail 
Selenium 1 rat 0.20 0.39 screech owl 
Silver 2 rat 17.Bi 34.8 -
Organic 
Acenaphthene 18k mouse 17.51 18.5 -
Anthracene 18k mouse 100m 106 -
Benzo(a)anthracene 18k mouse Lon 1.1 -
Benzo(a)pyrene 18k mouse 1.0 1.1 -
Benzo(b)fluoranthene 18k mouse 1.0n 1.1 -
Benzo(g,h,i)perylene 18k mouse 1.0" 1.1 -
Benzo(k)fluoranthene 18k mouse 1.0n 1.1 -
Bis(2-ethylhexyl)phthalate - mouse 18.3 19.4 ringed dove 
Carbazole - - - - -
2-Chlorophenol - rat 0.50 0.98 -
Chrysene 18k mouse 1.0n 1.1 -
Dibenz(a,h)anthracene 18k mouse 1.0n 1.1 -
Dibenzofuran - . - - - -
Di-n-butyl phthalate 200 mouse 550 582 ringed dove 

Refer to footnotes at end of table. 

• 

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAEU,g 

5.14 5.14 
20.8 20.8 
1.45 1.45 

- -
3.85 3.85 

0.0064 0.0064 
0.45 0.45 
0.44 0.44 
- -

- -
- -
- -
- -
- -
- -
- -

1.1 1.1 
- -
- -
- -
- -
- -

0.11 0.11 

• 
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Table 14 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 

Constituent of Potential Plant 
Ecological Concern Benchmarka,b 

Fluoranthene 18k 

Fluorene 18k 

Indeno(1,2,3-cd)pvrene 18k 

2-Methylnaphthlalene 18k 

Naphthalene 18k 

Phenanthrene 18k 

~ene 18k 
--'-

aln milligrams per kilogram soil dry weight. 
bFrom Efroymson et al. (1997). 

Mammalian NOAELs 
Test Deer 

Mammalian Species Mouse Avian 
Test SpeclesC,d NOAELd,e NOAELe,f Test Speciesd 

mouse 12.5P 13.2 -
mouse 12.5Q 13.2 -
mouse· 1.0n 1.1 -

rat 2.45r 4.79 -
mouse 58 5.3 -
mouse 1.0n 1.1 -
mouse 7.51 7.939 -

Avian NOAELs 

Test Species 
NOAELd,e 

-
-
-
-
-
-
-

CBody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dFrom Sample et al. (1996), except where noted. 
eln milligrams per kilogram body weight per day. 

Burrowing 
Owl 

NOAELe,9 

-
-
-
-
-
-
-

fBased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.303 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kFrom Sims and Overcash (1983). 
IEPA (1998a). 
mNOAEL based upon the highest dose (1,000 mg/kg/d, subchronic) (EPA 1989b) and an uncertainty factor of 0.1. 
nlnsufficient toxicity data available for this compound. The NOAEL for benzo(a}pyrene is used as the default. 
°Based upon a subchronic NOAEL of 150 mg/kg/d (Exon and Koller 1982) with an uncertainty factor of 0.1. 
PBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1988b) and an uncertainty factor of 0.1. 
QBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1989c) and an uncertainty factor of 0.1. 
'Test species NOAEL based upon rat NOAEL for pyrene (4.06 mg/kg/d, scaled from mouse NOAEL of 7.5 mg/kg/d) and ratio of LDso 
values (1,630/2,700) from (RTECS, 1997). 
STest species NOAEL based upon mouse NOAEL for pyrene (7.5 mg/kg/d) and ratio of LDso values (533/800) from (RTECS, 1997). 
t8ased upon subchronic NOAEL of 75 mg/kg/d (EPA 1989d) and an uncertainty factor of 0.1. 
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Table 14 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 

U.S. Environmental Protection Agency. 

Acute lethal dose to 50 percent of the test population. 

Lowest-observed-adverse-effect level. 
Milligrams per kilogram per day. 

No-observable adverse effect level. 
Registry of Toxic Effects of Chemical Substances. 

Solid Waste Management Unit. 

Insufficient toxicity data. 
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V11.3A· Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for both plant and wildlife exposure. 

No HOs for plants exceeded unity, although HOs could not be determined for 
bis(2-ethylhexyl)phthalate, carbazole, 2-chlorophenol, or dibenzofuran because of a lack of 
sufficient toxicity information for these COPECs. HOs exceeded unity for arsenic and barium 
for the omnivorous and insectivorous deer mice, and for benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, and chrysene for the insectivorous deer mouse. HOs for carbazole and 
dibenzofuran could not be determined for the insectivorous deer mouse because of a lack of 
sufficient toxicity information. For the burrowing owl, the only HO that exceeded unity was that 
from exposures to bis(2-ethylhexyl)phthalate. HOs for chromium-VI, silver, and all organics 
except bis(2-ethylhexyl)phthalate and di-n-butyl phthalate could not be determined for the 
burrowing owl because of a lack of sufficient toxicity information. As directed by the NMED, His 
were calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all 
pathways for a given receptor). All receptors had total His greater than unity, with a maximum 
HI of 18 for the insectivorous deer mouse. 

Tables 16 and 17 summarize the internal and external dose-rate-model results for U-235 and 
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate was 
predicted to be 4.0E-4 rad/day for the deer mouse and 3.8E-4 rad/day for the burrowing owl. 
The dose rates for both the deer mouse and the burrowin,g owl are less than the benchmark of 
0.1 rad/day. 

V11.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 233. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used in order to be more protective of the ecological 
resources potentially affected by the site. Conservatisms incorporated into this risk assessment 
include the use of maximum analyte concentrations measured in soil samples to evaluate risk, 
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HO values for the deer 
mouse, and the assumption that all food and soil ingested by the wildlife receptors come from 
the site. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are related primarily to those inherent in the radionuclide-specific data. 
Radionuclide-dependent data are measured values that have their associated errors. The 
dose-rate models used for these calculations are based upon conservative estimates of 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. 
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Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (OrQanic) 
Mercury (inorganic) . 
Selenium 
Silver 
Organic 
Acenaphthene . 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(q,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
2-Chlorophenol 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 

Refer to footnotes at end of table. 

Table 15 
Hazard Quotients for Ecological Receptors at SWMU 233 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ 

Plant HQa (Herbivorous}a (Omnivorous}a (Insectivorous)a 

S.1 E-1 3.6E-1 3.2E+O 6.1E+O 
4.2E-1 S.3E-1 1.SE+O 3_2E+O 
7.7E-1 1.1 E-1 1.1 E-1 1.2E-1 
1.4E-1 2.1E-4 3.6E-4 S.2E-4 
2.4E-1 1.3E-2 1.0E-2 7.2E-3 
6.7E-2 S.1 E-2 S.1E-2 S.1E-2 
6.7E-2 2.3E-4 2.3E-4 2.3E-4 
1.3E-1 2.7E-2 4.0E-2 5.3E-2 
1.1 E-1 1.0E-3 6.6E-4 2.BE-4 

1.BE-3 6.4E-S 2.9E-3 S.7E-3 
2.4E-3 B.OE-6 7.1 E-4 1.4E-3 
1.3E-2 1.SE-3 4.4E-1 8.7E-1 
1.6E-2 1.3E-3 S.SE-1 . 1.1E+O 
1.6E-2 1.1 E-3 6.0E-1 1.2E+O 
1.3E-2 9.1 E-4 4.9E-1 9.8E-1 
1.4E-2 9.0E-4 S.3E-1 1.1E+O 

- 1.7E-4 1.3E-1 2.SE-1 
- - - -
- 2.7E-3 1.2E-2 2.1 E-2 

1.BE-2 1.6E-3 6.0E-1 1.2E+O 
6.7E-3 4.BE-4 2.SE-1 4.9E-1 

- . - - -
1.1 E-3 S.8E-6 6.3E-4 1.3E-3 
1.9E-2 3.1 E-4 4.7E-2 9.4E-2 
4.1E-4 1.SE-S 9.2E-4 1.8E-3 
1.1 E-2 7.9E-4 4.3E-1 B.SE-1 

Burrowing Owl 
HQa 

2.6E-3 
2.3E-2 
3.7E-3 

-
7.0E-3 
2.8E-1 
4.0E-3 
8.6E-3 

-

-
-
-
-
-
-
-

6.SE+O 
-
-
-
-
-

1.2E-2 
-
-
-

• 

..... ..... 

~ 
tv 



Table 15 (Concluded) 
Hazard Quotients for Ecological Receptors at swivlu 233 

Constituent of Potential 
Ecological Concern Plant HQa 

2-Methylnaphthlalene 2.9E-4 
Naphthalene 4.BE-3 
Phenanthrene 6.1 E-3 
Pyrene 2.3E-2 

Hlb 2.6E+O 

aBold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 
4.3E-5 
1.3E-3 
1.BE-3 
4.3E-4 

1.1E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorou~a (Insectivorous )a 
1.BE-3 3.SE-3 
2.SE-2 4.9E-2 
1.BE-1 3.6E-1 
1.0E-1 2.0E-1 

9.6E+O 1.8E+1 

Burrowing Owl 
HQa 

-
-
-
-

6.8E+O 
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Table 16 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 233 

Maximum 
Concentration Internal Dose External DOl'e 

Radionuclide (pCi/g) (rad/day) (rad/day) 
U-238 2.4E-O 3.0E-S 3.6E-4 

U-23S 2.8E-1 3.0E-6 4.6E-6 

Total 3.3E-S 3.7E-4 

pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

Table 17 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 233 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (rad/day) 
U-238 2.4E-O 1.0E-S 3.6E-4 

U-23S 2.BE-1 1.2E-6 4.6E-6 
Total 1.0E-S 3.7E-4 

pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

1112712002 

Total Dose 
jrad/day) 

3.9E-4 

7.6E-6 

4.0E-4 

Total Dose 
(rad/day) 

3.7E-4 

S.8E-6 

3.8E-4 
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In the€stimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed to background 
concentrations. As shown in Table 18, HOs associated with exposures to background are 
greater than 1 for arsenic and barium. At SWMU 233, background may account for 
approximately 86 and 95 percent of the HO values for arsenic and barium, respectfully. 
Therefore, it is likely that the actual risks from arsenic and barium exposures at SWMU 233 are 
overestimated by the HOs calculated in this screening assessment because of conservatisms 
incorporated into both the exposure assessment and toxicity benchmarks for these COPECs 
(e.g., the use of NOAELs for wildlife receptors). 

The assumption of an area use factor of 1 is another conservatism incorporated into this risk 
analysis. For the purpose of estimating exposure in this risk screening assessment, all food 
and soil ingested by the deer mouse and burrowing owl are assumed to come from the site. 
The HOs shown in Table 15 for these receptors are based upon an assumed area use factor of 
1. However, the home ranges of these receptors (as shown in Table 11) are greater than the 
area of the site (approximately 0.03 acre); therefore, area use factors (Le., the ratio of the area 
of the site to the home range of receptor) of less than 1 would be justified for both the deer 
mouse and burrowing owl to reflect the probable fraction of the ingested food and soil that 
come from the site as opposed to that which comes from surrounding areas. Based upon the 
home ranges of these receptors, an area use factor of 0.26 for the deer mouse and 0.002 for 
the burrowing owl would be justified. For the deer mouse, this area use factor is sufficient to 
reduce all HOs, except that for arsenic exposure in the insectivorous deer mouse, to values at 
and below 1. In the case of arsenic exposure, the HO is reduced to 1.6. For the burrowing owl, 
the· application of this area use factor reduces the HO for bis(2-ethylhexyl)phthalate to 0.013. 

A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum concentrations measured to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. 
To assess the potential degree of overestimation caused by using the maximum soil 
concentrations in the exposure assessment, average soil concentrations were calculated for the 
COPECs with HOs greater than unity to determine whether these HOs can be accounted for by 
the magnitude of the extreme measurement. The mean concentrations of arsenic and barium 
(2.48 and 148 mg/kg, respectively) were found to be less than their corresponding background 
screening values. Therefore, risks from exposures to these COPECs at SWMU 233 are likely 
to be within the background levels, as shown in Table 18. For the five organic COPECs that 
showed HOs greater than unity (benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
bis[2-ethylhexyl]phthalate, and chrysene), the maximum detection limit (0.33 mg/kg) exceeded 
the maximum detected value. Therefore, mean values for these COPECs were based upon 
the use of one-half the detection limit for nondetections. The mean values for benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene (0.18, 0.18, 0.19, and 0.17 mg/kg, 
respectively) all result in HOs of less than 1 for the insectivorous deer mouse. The mean value 
for bis(2-ethylhexyl)phthalate (0.20 mg/kg) results in an HO of 1.3 for the burrowing owl; 
however, with the application of the area use factor of 0.002 described above, the HO is 
reduced to 0.0026. Therefore, in all cases, the risk indicated by HOs greater than unity and/or 
greater than respective background HOs can be attributed to the use of the maximum 
concentration as the exposure concentration for ecological receptors. 
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Table 18 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 233 

Constituent of Potential 
Ecological Concern Plant HQa 

Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium VI -
Lead 2.2E-1 
Mercury (Organic) 1.7E-1 
Mercury (Inorganic) 1.7E-1 
Selenium S.OE-1 
Silver 2.SE-1 

Hlb 2.3E+O 

aBold values indicate the HO or HI exceeds unity. 
bThe HI is the sum of individual HOs. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 

3.1 E-1 
5.0E-1 
2.4E-2 

-
1.2E-2 
1.3E-1 
S.7E-4 
1.0E-1 
2.3E-3 

1.1E+D 

= Insufficient toxicity data available for risk estimation purposes. 

• • 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorous~ (lnsectivorous)a 

2.8E+O S.2E+O 
1.8E+O 3.0E+O 
2.SE-2 2.6E-2 

- -
9.SE-3 6.7E-3 
1.3E-1 1.3E-1 
S.7E-4 S.7E-4 
1.SE-1 2.0E-1 
1.4E-3 6.0E-4 

4.9E+O 8.6E+O 

Burrowing Owl 
HQa 

2.2E-3 
2.2E-2 
8.1 E-4 

-
6.6E-3 
7.1E-1 
1.0E-2 
3.3E-2 

-

7.9E-1 

• 

..... ..... 
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Based upon this uncertainty analysis, ecological risks at SWMU 233 are expected to be low. 
HOs greater than unity were initially predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to exposure concentration 
and the contribution of background risk. 

VIL3.6 Risk Interpretation 

Ecological risks associated with SWMU 233 were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. The mean concentrations of arsenic 
and barium were found to be within background range. The mean concentrations of 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene did not result in 
HOs greater than unity. For bis(2-ethylhexyl)phthalate, the application of a more realistic area 
use factor to the exposure estimation for the burrowing owl is sufficient to reduce all HOs to 
values less than unity. Based upon this final analysis, ecological risks associated with 
SWMU 233 are expected to be low. 

VIL3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11127/2002 

Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future land use 
designation being considered for SNUNM Environmental Restoration (ER) project sites. This 
default set of exposure scenarios and parameter values would be invoked for risk assessments 
unless site-specific information suggested other parameter values. Because many SNUNM 
solid waste management units (SWMU) have similar types of contamination and physical 
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A 
default set of exposure scenarios and parameter values will facilitate the risk assessments and 
subsequent review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. All three land 
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 

• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 
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• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air, 
immersion in contaminated water, and exposure from ground surfaces with 
photon-emitting radionuclides). 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land 
use scenarios to determine which should be considered in risk assessment analyses (the 
last exposure route is pertinent to radionuclides only). At SNUNM SWMUs, currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that 
originate on site. Additionally, no potential for swimming in surface water is present due to the 
high-desert environmental conditions. As documented in the RESRAD computer code manual 
(ANL 1993), risks resulting from immersion in contaminated air or water are not significant 
compared to risks from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
. following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water also is eliminated. 

For the residential land use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds 
is not considered significant and will not be included. In general, the dermal exposure pathway 
is generally not considered to be significant relative to water ingestion and soil ingestion 
pathways, but will be considered for organic components. Because of the lack of toxicological 
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinkinQ water drinkinQ water drinkinQ water 
InQestion of contaminated soil Ingestion of contaminated soil InQestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
External exposure to penetrating 
radiation from Qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation also may be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to 
calculating potential intakes for radio nuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., hazard quotients/hazard index 
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all 
exposure pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

= C x (CR x EFD/8W/AT) x Toxicity Effect (1 ) 
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where 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

11127/2002 

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site
specific exposure pathways and contaminants. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (C~C) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site. 
This estimate is evaluated for determination of further action by comparison of this quantitative 
estimate with the EPA standard HI of unity (1). The evaluation of the health hazard due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter A 
values. The intention of SNUNM is to use default values that are consistent with regulatory .. 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land use scenario. 
There are no current residential land use deSignations at SNUNM ER sites, but this scenario 
has been requested to be considered by the NMED. For sites designated as industrial or 
recreational land use, SNUNM will provide risk parameter values based upon a residential land 
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to 
potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
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Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

Exposure frequency 8 hr/day for 250 day 4 hr/wk for 52 wk/yr 
Exposure duration (yr) 25a,b 3oa,b 

Body weight (kg) 7oa,b 70 adulta,b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25,55oa 25,55oa 

(= 70 Y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 

(= ED x 365 day/vr) 
Soil Ingestion Pathway 

Ingestion rate 100 mg/day<' 200 mg/day child 
100 mQ/day adult 

Inhalation Pathway 
Inhalation rate (m3/yr) 5,Oooa,b 26()d 
Volatilization factor (m3/kg) Chemical specific chemical specific 
Particulate emission factor (m3/kg) 1.32E9a 1.32E9a 

Water Ingestion Pathway 
Ingestion rate (liter/day) 2a,b 2a,b 

Food Ingestion Pathway 
Ingestion rate (kg/yr) NA NA 
Fraction ingested NA I NA 

Dermal Pathway 
Surface area in water (m2) 2b,e 2b,e 

Surface area in soil (m2) 0.53b,e 0.53b,e 
Permeability coefficient Chemical specific chemical specific 

"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA 1989b). 
cEPA Region VI guidance. . 

Residential 

350 day/yr 
3oa,b 

70 adulta,b 
15 child 

25,55oa 

10,950 

200 mg/day child 
100 mQ/day adult 

7,oooa,b,d 

chemical specific 
1.32E9a 

2a,b 

138b,d 
0.25M 

2b,e 

0.53b,e 

chemical specific 

dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
eDermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour. 
kg = Kilogram(s). 
m2 = Square meter(s). 
m3 = Cubic meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week. 
yr = Year. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

6~O~:C~~~~:r~? 4f?~ -~A R3Z
Sample Numbers~Zz:i~ 0~Z,;; 9' 
ARICOC NO.,t?P 2:i?f Analytical laboratory ~~>?C""t.::.... 
AA/COC No. ' Analytical laboratory _....;..../_1' _~ __ _ 

AR/COC No. Analytical laboratory _______ _ 
AR/COC No. Analytical laboratory _______ _ 

Page l' of 4 

SOG No ...... ZZ~_-..::o~-r'-+-.y'_ 
SOG NO .. _· ____ - _' _ 
SOG No.'--____ _ 
SOG No .. _____ _ 

In the tables be/ow, mark any Information that /s missing or Incorrect. 

1.0 Sample Collection Log 

I lam 

OalS 

Sheet number and IOIaI number 01 sheels below 

General infDrmaliDn 

Semple description 

Sample fO number!s) and fraction number!s) 

LocaUon 

Time of sample coliecDon 

Sample type 

De pth below surface 

QC sampl9?U 

CommenlS 

Analyses roquesled . 

Project intormalion 

Project name . 

Case number/service order numbsr 

Conlact information 

Turnaround ~me 

RegUlatory program . 

Special ac requirements . 

Sample team member(s). their signature(s), and iniUals 

Sample tracking informalian (the "Data Emered' and "By' spaces may be empty) 

a Describe any unccrrecled deficiencies in Section 5.0, 'Completeness Assessmenl," below. 
b Commems are onlY s~uired for QC sam s; lor ~r samples, this ilem can be blank. 

"6fH~:-q;~~6$( 
,$-Z'g-?~ 
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Complela? Corrected? 

Yes No Yes ND~ 

V 
",/ 

V 
V 

t/ '" L/ 
V . 

r./ 
!./' 
J/ 
i/ 

V 
if 
t./ . 

&,/ 

t./ 

...,/ . 

V . 

t/ 

r/ 
,/ 

INFORMATION COpy 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

20 Analvsls Request and Chain of CustodV'Record . 
Complelo? 

nem Ves No 

Page number and lOla! numb", 01 pago. ,,/' 

ProJ9C1lnlarma~on ,/ 
Sample shipping InlDrmalion t/ 
ComracllII1d case numb", V 

SMO aUll1orlzalion signature t/ 
Localion Information V 
Samplo number(sllfraction number,s) t/ 
Sample 10 information ..--

. Dale/lime samplO(s) mlleCied 1/ 
Sample malTlx ~/ 
Container Iypelo) 

. ,/ 
Sample vDlum B V 
Pres.rvalive (chemical andlor Iherrnal) t/ 
Sample collBCIlon maltled 1/ 
SamplBlype /' 
Required analylical lesting ,/ 
Sampla Inlorma~on /' 
Special inslrUCllonJQC requlremenls -JF 
Cuslody recard I 1/ 

Lab sample numbar ,/ 
Condilion uPPn recaipi II 

. - . • pescrlbe any uncorreCied dellClenctos In SOCIIon 5.0 Camploleness Assessmenl" below • 

3 0 Document Comllarlson . 
Complele? 

nem Ve. No 

Pales on Sample CDnOClion ).og and ARICOC agree. f~ 
Sample Isam members on Ihe Sample Colleclion L.og and lhe ARlCOe a9reo. t/ 
Sample IP numbors Dn Sample COII.cUon ).og and ARiCOC agreo. V 
PBle and lime Dn Sample Colleollon Log and ARiCOe agr ••• V 
Analyses roquesled on ARiCOC egree wilh Ihose shown on Sam~la Calleeli"" Log. r/ 
Prolecl inlorrna~on on Sample Colloclion Log and ARiCOC agree, I/! 
The sample 10caliPn on Ihe Sample colioCiion Log agr.es with Ihe ARICOC and projecl- s~ecific "1 
plan requiremenls or aUlhorized changes 10 Ihe plan,s). f 

Tho number 01 invesllgBtive and QC samples tOllecled was Ihal specified in Ihe PlojeCi-spocilic ? plan(s) or Bumarlzed change. 10 Ih. plan(s). 

The analyses requasted on Iho ARleOe were Ihos. ,pilCilie~ in Ihe projeCi-spocilic plan!s) or 1 aUlhanzed chang as 10 Ihe planls) . 

Page 2 01 4 

Carreclod? 

vo. ND· 

CDrreCled? 

Yo. No" 

• OesClibe lIny unco"ecled d.I,cl.ncios iZ 5.o'J~Pleleness Assessmen!: below. 

Reviewed' #/.,,(' 4 /.: '~ Date; &-Z'?~ 9.y ......., 
1-0 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VEAIFICATIONNALIDATION LEVEL 1-DV1) 

4.0 Analytical LaboratOry RepoJ1 

I I 
ComplBte? 

Item Yes I No 

Data reviewed. signalUre V-
Pate samples received / 
Method reference number(sl . V 
Quality control data // 
Matrix spike/matrix spike duplicale data 1/1//7 
Narrative complete V. 

a !le.cribe any uncorrected deficiencies in Section 5.0 'Completeness Assessmenr below. 

I 
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Corrected? 

I Yas I Noa 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: . 

~ Some boxes have been checked no; all problems are resolved. 

All boxes on the AR/COC review are complete: . 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem an 
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DOCUMENTATION COMPLETE:NESS CHECKLIST 
(DATA VEAIFICATION/VALIDATION LEVEl.. 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no; all problems are resolved. 

11 any boxes have been checked no, describe proble 

A,L,i.~G{;U~~c"..,," _Approved by:" 
Date: 

• Task/Project Leader must approve data package. 

Page 4 of 4 

Ves NQ. 
rs- 0 
rn--- 0 

Yes No 
19"'" Cl 
0/ P 

Q1Yes 0 No 

COMMENTS: ____________________________________________________ _ 
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DATA QUALITY INDICATOR CHI:CKLIST 
(DATA VI:RIFICATIONNAL.IDATION LI:VI:L 2-DV2) 

~::=.~tW~~;_2~~ Page 1 of 5 

AR/COC No. t2t2Ztff5 Analytical laboratory ,ff;y~t?Tet:--. SDG No. T/ - Or ¥ 
AR/COC No. Analytical la\:loratory _______ _ SDG No.'-:-____ _ 

ARICOC No. ___ _ Analytical la\:loratory _______ _ SDG No.'-:-____ _ 

ARICOC No. ___ _ Analytical la\:loratory _..,.------- SDG No.'-:-____ _ 

, 10 EVALUATION 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

1) Sample volume, container. and 
preservation correct? 

L-V 

2) Holding times met for all 
samples? V 

3) Reporting units appropriate for the 
matrix and' meet project-.specific 

V requirements? 

4) Quantilatjon limit mat for a1[ 
samples? V' . 

. 

5} .Accuracy 
a) Laboratory control sample L/ 

accuracy reported and met for 
all samples? 

b) Surrogate data reported and . 

met for all organic samples 
V analyzed by a gas chroma-

tography technique? -

Reviewed b&,",.A 
L~'L' . ." ...... 

. - ~ 
... 

Date. /.r?-t; 2-p ...... r 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No 11 no, Sample 10 No.lFraction(s} and Analysis 

c) Matrix spike recovery data -
reponed and met for all VV4 samples for which it was 

requested? 

6) Precision 

a) Labor<ltory control sample t/ 
precision reported and met for 

all samples? 
. 

b) Matrix spike duplicate RPD 
data reponed and mel for all !II/} 
samples for which it was 

requested? 

7) Blank data 2.. - .4_-k.'""5'.-7~ .l_'~ .4 L L ./ 
a) Method or reagent blank data 

V /d /ht!' nrd// ~,d.",,,( 0>?~1'/ ~';TI~ reported and met for all 

samples? l.civI:"UJ.L ;1 I''S .., 1.Y~~e 
. , 

;,n/hPI' dp",; 

b) Sampling blank (e.g., field, / J 

trip, and equipment) data V 
reponed and met? 

. 

8) Narrative included, correct, and U 
complete? 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 
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2.0 COMMENTS CONTINUATION SHEET 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 40f5 

3.0 SUMMARY: Summarize the findings in the lable below. \..ist only sampleslfractions for which 

deficiencies have been noled. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Samplel 

Fraction No. Analysis Qualifiers Comments 

II 

} / 

'( 

QUALIFIERS; 

J '" Estimated quantity (provide reason) 

B = Contamination in blank (indicate which blanK) 

P = Laboratory precision does nat meet criteria 

A = Reporting untts inappropriate 

N =' Thera is presumptive evidence 01 the presence 

of the material 

UJ = The malerial was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 
,./ ,.~ , 1'/ /' 

j/ / '" 
A~~ AI/315m 

A~·91ISNL:SOP3044B,Al 

Q = Quantitatian limit does nat meet criteria 

A '" Laboratory accuracy [joes not meel criteria 

U = Analyte is undetectlOld (indicate which analyte and 

reason for qualification) 

NJ ~ There is presumptive evidence of the presence of the 

material at an estimated quantity. 



• i· 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample' -
. Fraction No. Analysis Qualifiers Comments 

. 

.. 

Reviewed ~_££ Approved by:' -vZ . 
/ /.9 - ;t.' g: -7'v Dale: , 

"Task/Project Leader musl approve data package. 

ALJ.2·9~iSNL:SOP3044a.Rl _ 

TOP 94-(13 
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(ii ij Sa'!dia' ~) r., National - "." 
Laboratories 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG ®

WI't\'A. 
13~ I Sel- 01628· I 

ARiCOC No.: ARICOC- r.')o7"i- 8 
SFtool..scL(U.a3) PAGE / OF "2-

DAIE: "1/).;1. l'rtf IWEATHERS,-,,,,.,...,. / c L...A.-< 75"°-r: I SAMPliNG O~C""'~ ""Tf. 
ORO. 

'?;'~- Z{n3 ~33 90 fiN "I< .s 7S't.:L 
GENERAL SAIM'llNG PSAP REFERENCE: I INFORMATION i3 0 "'I ILOCATIOH s ,--!-e.. 2S.3 

INFORMATION 

PURPOSE OF SAMPliNG: &""i, -,...",., .... r.,f ::LnW'3fr 'l""~' rr--. 

SAMPLE MATRIX: OGAS OuaUID Osr.UDGE Osor.lD OWATER 0 OIltgSOll 0 HAZWASTE[JorJrER \. ANALYSES 

DESCRIPTION COLLECTED 
OTANK·OSURFACEWATER trSOIL OWASTEWATER OGROUNDWATER OOTHER 1 FROM: o DRUM 

"-

it :f 1 Sal1l'ie F acf !~ Nurrber • r IOn i~ .J c.J 
I;: :r !I: a 

Time LOCATION COMMENTS I"i!- t- >- t--
DI7'X-xf. -/ V zo'!" Srl-~ 233-01-A Sqr'-roQ... So'- 1 O-G '/ C N >< 
O/78?iu, -z IZ09 Sr-k 233": 01 - tl :<)u ... -Fa<~ .9h" <' - ~// e- N )( 

0/7"8'8 (. - 5 11;2.05 5/+-<:. Z 3:' - 01 - 6 ~,,1s"(-F;:.u Sd1'1 r:. - 3(,,1/ C t-J X 
1(") !7X''i('(, _ (., v /ZC)7 S .. -r....23s - 0{-6 $"hs ..... -f:.,.J .<;, 

., 
C.~3u,v C. N X 

017'il'U" - 7 17.07 s;+~ 233- 01 - R 5uJ=tfad. .".a-' 1 (0-3("// . c I,...; X 
0IT8'87-~ 1230 s;t--t. 233 - 02 - A SU(+<'a So; 1 0-0,'1 C. IV X 

I 017'iS'ii 7 - I 1'1. 30 Si-l-.... 73"S- ,")2 - A S,,~-Fo,,-,- .s"j { 0- (pI/ C. N X 
0178"l7 - 5 12. "!os s'-I-". 2s~ -02.-13 S"losw-h.C-L So; ( (P~3C.1/ C. N Ix 

PROJECT l~tCTNAME A IC"SEN~V~83~ , ........ "'... rroVO <>, 1;;1. ~Ol> I'~.f.! OONlACk, ., ~ , ,.J 
I,. ..... ""'r'!J~ IORG7S"8~ I~NE ISI]"..-- 'il"'.f ~ o'f5~ 

• ADDITIONAL , 
INFORMATION: 

. 
(log Book Rei. t) 

NAME SIGNATURE INIT COMPANY/ORGANIZATION 

SAMPLE 1·M., Al~n,:, .c 1111., fLU .. r lID ().{at, {t"I.tsktJ Ji" TEAM 
MEMBERS .. ' . I I--' 

, , 

.. 
'i'I~~~t~'!;:~ i"i:""~~'~'; ftnw,--',J~'Y:·: ' '. , '·J~PE~~NP\'l"!;,'i""~p,':':~::';,:\ 
","" . !'t,. ,."<"\!'\'., 9"!~~N'~~~~q;if i"> .' ·IOl"llI1rv.t.1~.f ,';:':;:,;,;:;'. 

*NOTE: Any additional sampling information must be recorded in an SNL-Iseued Log Book or seL Continuation Fonn with B Rer~erUe No. entered in this space. 

• WHITE· To Sr' ·1. Managem.nt Offioe PINK .. Originator DTO BE COMPLET" ~y SMO 



IU uuu.... 

(,1 tl. Sa~dia ee:0 r. I National 
Laboratories 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

ontlnuatlon (C . ") 

, 

~:::: . Fraction ~ 

Time , nr.A.T,nN 

()J //Sy, 7 - tf Ilns $;+~ '2.3"3-02- B <: .. [..~, ..I':,. . Sen"' (P-3i.D 1/ 

Q 17<j,"67 - 3 112S7 S;f~ 233-01 .. -15 <,.f 41"fQc.. ~, (p - 3 fJ,1/ 

ol7g~g - ( 1132.0 s;+~ 'Z.!.3 -03 - A IS~({;,-" . -"'<n"/ (J - G,I/ 

017'6'0"(;-2 113?O ~,t'f>. z;-;- 0'3 -.4 I c .. ,.= Sc:r,"/ a-~II 

o I 7'5"l'8 - :; 11323 . .$;+" 2,3"; - (')3 - & ~~"l.JY-Fc>e.o. .so-i I Co' "bu/I 
nI7'.?'il"Y-3 1~z.t.L Si-h,. 22>3- 0-; - B I Subsu (-Fou S:-h"l (,,- 3(~1/ 

OI7W? -If I::'ZI s;+~, ~?3- 03-15 S~b.s~(.fq.'-I Sol I ~-3fi,1'/ 

nl7n"! -;;J.. 1/35Z. Sift 233-Q'i:-fI, Su f.fiiro. Sm") n- (,," 
OJ 7'8:'09 - I r,.,::::., 5rf.e i'..... , ... d. A 

I "" ,+;. ~ 0 So, i I (j-(o'" 

0, f Illl- G.v 1/3SB' s;.f,.. Z33 -(')4 - B I 0:::,,1 . .d:' .. ~ :;,oj I ~-3~f/ 

QLL0¥"1-7 1/3 S7 s;f.., 233-1)rf-B <::"L .. ",..c,,, ... 5:>' ( ,1£,-3(,,// 
ol7¥'ti't -s 1135(" s;.+... 733-01.{-- fl., <-" l ....t:;.. '-'- ::;-0 i I (,-3!.r,1/ 

WHITE· To Sam I Ma a e pen 9 menl Off, co PINK· Ori inalor 9 

I sel· Q I (P2. 'Ej' 

ARICOC N~.; mcoc. 0 on '[ 
PAGE~OF~ 

i .... "".,,~ • 
~ 

lin~ ~~ 
~ ;3 

I~~ 
!e N X 
ie N IX 
r N IX' 
c.. IV X 
r N IX 
r IN Ix 
r; 1111 !X 

D<-
,X 
.)( 

Ix 
X 

. 

. 

, .. 

. 



• .. . National GI11 Sandia £ne-crf-c:e- ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

AR/COC- 01788 
Laboratories 

SF2001-COCU2-9S1 PAGE 

Depanmonl·No.: 75'8 d- Date Samples Shipped: ')/).'3/'1 'I Bill to: Sandia Na1ional Laboratories 

P';'jecVT •• k M;.~gor. ::17 en i,( ;", t".,A;::] CarrierlWaybiU No.: I-l « <fJ c.. c:: Supplier Services Department 

Proje«IName: -r; i ..... ,)$ A r rn;i0 Lab Destination: 1£", (;..0 7' iE. C; P.O. Box 5800 MS 0154 

Sample Team Members t1ra"';'t 711b.""i Lab Contact 7<·06. ElL 7<'wss .. II Albuquerque, NM 87185-0154 

SMO ContacVPhOOIl: PAM P(;J;s:s a?j: QonlraCI Nc,: "G.7-973(;; a 
Send Report to SMO: 1\. c<'f1S+g C8$B No.: '- 3 ?;;'3J..t1. 30 0 

@rlogbOOkRef. No.: O}(pZ-'? SMa Reference No.: SMOA;ihorization:---.L)· \~, ,--;"'\J..J 
Sample • Fraclion Sample Dale!Time Container Sample Preservative Required Analytical testing labSaITI'le !C'on9itiOri on 
Nurroer Matrix Collected Type Volume Number Receipt .. 

• 0/7'8'6(0 - / 50'/ 1i2.Ll9,/, ,~ ('//'1<;'" 500 ,.., /.{tJG TI'll (<fOIS ), I3NA (~.J7 0 I Lf3}17 (!>t;:, 
o Qj7';f'6{P -;:;L '2.0~ G/A'SS !;OOfYI! r,qL"",fr,~'(~'o/0/7ooo'L 'Cr+u)f Lf3JI £; fI, 

QI]'f'if{P - 5 IlOS St~~ss I~O'-"" / vOc..(".;).4Dl 'i3,?'1 
o 17&~t.. - {A 1207 GI"/'is .500",1 ,PH (';1015 ) g,;/A (8 en 0') Y3F?!f 

• O/7"if'?:{P -7. /207 TAr.. nu hoi S (1/010/7000), (,-t-v * \.j3}2..( 

• 0/7"687- ;;... 1~~ 
\' i"- -' /". Y332.'Z 

• OI7-x'&7- I . n~( TP!{'(iOI5 ) "';. -H.~ '-1332-3 '. 

017'1;87- 5 Jn5 Till... ~fn'~(!t:OIO/'/VOO),~@ ''-/332.'1 
• o 17<[?f1i - if 12".iJ 'v ,I; iPlii'vOl51 '-13325" , 
• OI7'g'67-S 12.3~ , :st~:,~,SS 1;0 ",I V'QC ('?;;;. '10) l( 3 ~ZJ.. 
• OI7'gV;~ -I \1/ I~ GlASS Soo,.../ ,It Ii-tlr '&'0 ,e;) 1+ :ii i7 ~, 

~ible Hazard Identifica1ion 
on-hazatd 0 Flammable o Skin lnilant DpobonB o RadiologicaJ 

·Ae1.~1'ence atlached raolOlogical screening for 
~cilic contact !eadings. 

~around Tjme 
.spacia~ InstrucUooSlQC RequlremenlB 

Cr '5 -/./-o./-.rI ",.h/s No_ DRUM Required Report Date " ;jfA,,"IY!le :Ft7r Cr.rl. Mly 'f ''-' 

Sample Disposal '. 
.. ('J,.·la/YSI S . 

o Retum to Clienl ~sposal by lati 
,~ \... .' ,. 

Archive Until 

t. Rellnqubhed by I I InJC:JJ11~vi:o Oog. ~( 'A)'?I~" 0." '1/l¥1i Tim. (') I i5 4. Relinquished by Oog. 0 ... Time 

I, Received by -7';;-?'';'~~ Org.j;'};';~~7(.. Dais J,.!.,!if,(.Tne IA SS· 4. Received by Oog. D ... lime 

2. R.llnqui,~._<,:;(.;. /~':';:'k. Oog. 5'·' )~,/(: Dal. '1!?JI'I,T"". /'1 0 " .. 6. ReHnqulshed by Org, .. Dale T""e 
. 2. Received'by (' ," f!O I~Org.E;L..~+"f!"'t. D.'e~ Time//:C(:. 5. Receivl!id by Dill· Oate Time 

ii, Rsip><iui.hod,1>Y Oog. Da .. Tun. 6, Relinquished by Dog. Date Time 

3.Re~.bY Dog. De .. T .... A.Re09ived by Dog, Date .. .lJsna 

WHrrE· To Al, )'~ny Sample •• BLUE· To Accompany Samples, YELLOW· 9,_ uspense Copy PINK· Field Copy 
laboratory CODY Return to SMO 



SF 2{)OI-COP 02.981 

Project Name: -r'j';".-."t" .4(tfl/<) 

I' 
• ! \ . 

WHITE • To ', •• fiTlPany Samples, Laboratory Copy 

ANALYSIS REQUEST AND ' 
CHAIN OF CUSTODY RECORD 

(continuation) 
ProjectfTesk Manager. :j I ... n 6 I" I '1 1(' ".-, A. .,v' 

. 

PAGE ;) OF ,.j--

Case No.: 3{~·'I.·~ . '.3 <::J 0 

.. 

. ,.; ... -' '" -' . 

. '.. .,. 

, '. ". ". 

. ", . ' 

. " -,' '. ,. ,:. 

BLUE .. To AccoITFany Sarrpl!, ... eturn to SMO YEllOW· SMO Suspense Copy PINK· Fi', ~opy 



(.1 ij Sal!dia i" - h <SIA .", '-' National 
Laboratories 

SF i2DOl-COC (12-931 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

Oepa"mln' No.: 75 Ii ;L Oal. Sampl.. ; .. "II>..'!»"''''' . . 

. 

, r1, OSkln lnilanl o Polson B specific contact readings. 

jDormai ! 8r~"h Raqulrad Report O.t. 

I ~~~~:=, r 1"'1"/'" uy Lab Ardlive Until 

II. HIM. rll, Org. u)'k't".) D • ..qj , W 14. 

..LM! r~ n,.~ 'J\'7C o.,oIY.;.J .. Tim. //YI 14. 
~ f~ Ora ...... '717(. c~ i~1lm.N~ I.. i 

I.· -::1' ...... ~ Org:S'Jlfl77'S" DaIB I2.jJ1VTim.j"~ i5.R.celv.~ 
... 1', ib1VIlJ1JVJ org.-:r;.,) Da .. e .uTimeJl'f2 '6. H ~ 

Org. 

Org. 

. Drg. 

~ 
Org. 

Org. ~ I', R, .. tl(d.w-" ..>9' V ,,;< ~ -$. /' 16. R'celved by 

WHITE· To ; San1pI •• , BLUE· To Accompan~ SamplOa, ( YELLOW· SMO Suspense Copy 
LaboratorYC·~p~ Return to SMO . 

PINK· Field Copy 

PAGE J.~l 
B""o:~; 

. Supplier SelVica. I 

~ 
, NM 87'85.:0'54 

D ... Tim. 

Dale ~ . 
~ . ~ 
~ Tim. 0.,. Time 

~ ~ 



Site- Tijeras Arroyo Ops Unit (Site 46 Drilling) -

i (! (! 

~ ! ~ 

Sample 10 
056015-002 T JAOlJ..233-GR-05-0.o.s R 

056015-002 T JAOlJ..233-GR'()5-0.G-DU 'R 

056017.002 T JAOU-233-GR-06-2.G-S R 
056018-002 T JAOU·233-GR-Oe-O.Q.S R 
056019-002 T JAOU-233-GR..Q6.5.Q.S R 

056020-002 T JAOlJ..233-GR'()7-5.Q.S R 

056015-003 T JAOU·233-GR.()5-0.Q.S 
05Il015-003 T JAOlJ..233-GR.Q5-0.Q.OU 
0se017.oo3 T JAOU·233-GR-06-2.Q.S 
056015-003 T JAOlJ..233-GR..Q6.0.Q.S 
056019-003 T JAOlJ..233-GR..Q6.S.o.s 

056884-003 T JAOU-233-GR-EB1 

, 

Validated By: ~...........--
Ms. Malllli Hikhey 

I 
I 
! 
I 
t;--~ --

33.3U,B2 
33.3U,B2 
33.3U,B2 
33.3U,B2 
33.3U,82 

Sample Findings Summary 

ARICOC: 604314, -567 

Method/CAS NumbertAnalY8lsJAnalvtel 

I 

i 
s::!. 

~ 
is 

""C" 

UJ " 

" 

Date: 10/08101 

Page 1/1 

Data Type- Organic -

" .' 



Site: Tijeras Arroyo Ops Unit (Site 46 Drilling) 

! I 
o§" I ! '§ 

~ :§. 

i 
~ 

i :z ~ i ~ 

Sample 10 
056015-003 T JAOU-233-GR-05-0.Ml J UJ,B3 

056016-003 T JAOU-233-GR-05-0.O-DU J UJ,B3 
056017-003 TJAOU·233-GR-05-2.Ml J UJ,B3 
05&)1PrOO3 T JAOU·233-GR.()6.().O-S J,B3 J UJ,B3 
05&)19-003 T JAOU·233-QR.()6.5.Ml J,B3 J UJ,B3 

05&)20-003 T JAOU·233-GR-07·S.Ml J UJ,B3 

055884-004 T JAOU-233-GR·EB1 J,B 0 UJ,B3 

055884-008 T JAOU-233-GR·EB1 
056015-005 T JAOU-233-GR-05-0.Ml 
05e017-OOS T JAOU-233-GR-05-2.Ml 
056019-005 T JAOU·233-GR.()6.5.O-S 
056020-005 T JAOU·233-GR-07-5.Ml 

055884-007 T JAOU-233-GR.EB1 

Validated By: ~.........-
M .. Marcil Hilc:he)t 

Sample Findings Summary 

ARiCOC: 604314 -567 , 
Method/CAS Number ( Analy Is/AnaIYle) 

I ! E 

i I I I " I l ~ ..... 

i i ; i i i i ... ... ... ... 

0 J J J,B3 J UJ,A2 J,B3 
J J J,B3 J UJ,A2 J,B3 
J J J,B3 oJ UJ,A2 J,B3 
J J J,B3 J UJ,A2 J,B3 
J J J,B3 J UJ,A2 UJ,B3 

J J J,B3 J UJ,A2 o J,B3 

J,B3 UJ,B3 J,B UJ,B3 

Date: 10/09/01 

Page 111 

Data Type: Inorganic and radiochemical 

§" 
.. 

~ '§ 

I - N 

~ I ti .-

l It) 

I 
o!. 
!,l. 

~ I i 
.-

CI) R! 

I ~ ~ ! 
Ii 

... .-

(!) 
.-

UJ,A2 
UJ,A2 
UJ,A2 
UJ,A2 
UJ,A2 

J,B,A2 

J,HT 
R 

R 
R 
R 

R R 



Analytical Quality Associates, Inc. 
. 616 Maxine NE 

Albuquerque, NM 87123 
Pbone:505-299-5201 
Fax: 505-299-6744· 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 10/09/01 

TO: File 

FROM: Marcia Hilchey 

SUBJECT: Radiochemical Data Review and Validation - SNl 
Site: Tijeras Arroyo Ops Unit (Site 46 Drilling) 
ARCOC #604314. -567 
GEL SDG#44137A,B ProjectiTask No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods 
EPA 906.0 tritium, EPA 900.0 gross alphalbeta (GAB). and EPA 901.1 gamma. 
spectroscopy. Problems were identified with the data package that result in the 
qualification of data. 

It should be noted that some non-gamma radiochemical sample results that are 
reported at a value greater than the Rl (decision level concentration or"DlC) might be 
less than the calculated MDA (minimum detectable activity). 

1. Gamma Spectroscopy: According to the case narrative. the laboratory rejected the 
following data due to: 1 low abundance 2no valid peak 3interference. These sample 
results are qualified OR" (unusable). 

Sample 44137-019 
Samples 44137-021. -023, and -024 
Sample 44138-007 

Cr-51 3 

Th-231 ' 
Pb-212\ Th-232' 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were properly preserved and analyzed within the prescribed 
holding times. 



Calibration 

All Analvses: The case narratives stated that the instruments used were property 
calibrated. 

Blanks 

All Gamma Spec. and Tritium Analyses: No target analytes were detected in any 
associated blanks at concentrations> the associated RL 

Gross Alpha/Beta Analyses: No target analytes were detected in any associated 
blanks at concentrations> the associated RL, with the following exception. Gross beta 
was reported in the method blank associated with the soil samples at >RL All sample 
results were >5x the blank concentration and are therefore not qualified. 

Matrix Spike (MS) Analysis 

All Analyses: All MS acceptance criteria were met. It should be noted that the 
samples used for aqueous gross alphaJbeta, tritium, and gamma spectroscopy MS 
analyses were from another SOG. No sample data are qualified as a result. 

Laboratory Control Sample (LCS) Analysis 

All Analyses: The LCS analyses met all QC acceptance criteria. 

Replicates 

All Analyses: All replicate acceptance criteria were met. It should be noted that the A 
samples used for aqueous gross alpha/beta, tritium, and gamma spectroscopy replicate _ 
analyses were from another SOG. No sample data are qualified as a result. 

Tracer/Carrier Recovery 

All Analyses: Tracers and/or carriers are not used in these methods. 

Negative Bias 

All Analyses: All sample results met negative bias QC acceptance criteria. 

OtherQC 

Gamma Spectroscopy Analyses: The laboratory rejected data due to low 
abundance and interference. Data are qualified as noted above in the summary 
section. 

GAB Analyses: The sample planchets were counted for gross beta, then heated 
to a dull red color, then counted for gross alpha. 

No field blankS were submitted with this SOG. 

• 



... :' 
Field duplicate pairs were submitted, however there are no "required" review criteria for 
field duplicate analyses comparability. 

No other speCific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 10/09/01 

TO: File 

FROM: Marcia Hilchey 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: Tijeras Arroyo Op Unit (Site 46 Drilling); ARCOC #604314, -567 
GEL SDG #44137 A,B ProjectlTask No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. . 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA 6010B ICP
AES metals, EPA 7471A CVM merwry, and EPA 7196A hexavalent chromium. Problems were 
identified with the data package that result in the qualification of data. 

1. ICP - aqueous: Mg and Ni were detected in the method blank at >Dl. Associated 
sample results <5x the blank result are qualified • J, B.· 

AI, Se, and Co were reported in CCBs at negative concentrations. The absolute values 
were> the DL but < the Rl. Associated non-detect results are qualified ·UJ,B3"; positive 
results <5x DL are qualified· J,B3." 

2. ICP - soil: Na and As were detected in the EB at >Dl. Associated sample results <5x 
the blank result are qualified· J,B2.· 

Se was reported in aCCB at a negative concentration. The absolute value was> the DL 
but < the Rl. Associated non-detect results are qualified "UJ,B3." 

MS recovery for Sb (39%) was below acceptance criteria. Associated non-detects are 
qualified "UJ,A2.' 

Replicate RPDs for Cr (60%), Co (25%), and Ni (31 %) exceeded acceptance criteria. 
Associated sample results >5x RL are qualified oJ." 

The serial dilution RPD for K (12.5%) exceeded acceptance criteria. Associated sample 
results >50x RL are qualified "J." 



3. CVAA - all analvses: Hg was reported in the ICB and/or CCB at a negative 
concentration. The absolute value was> the DL but < the RL Associated non-detect 
results are qualified "UJ,B3"; positive results <5x the DL are qualified "J,B3: 

4. Hexavalent Chromium - aqueous: The sample was received by the laboratory past the -. 
required holding time. The associated positive sample result is qualified "J,HT." 

5. Hexavalent Chromium - soil: Target analyte was detected in the method blank and EB at 
>DL. Sample results <5x the greatest blank concentration are qualified" J,B: 

MS recovery (69%) was below acceptance criteria. Associated positive sample results 
are qualified· J,A2"; non-detects are qualified ·UJ,A2." 

Data are acceptable except as noted above. ac meaSures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

ICP and CVAA Analyses: All samples were properly preserved and analyzed within the prescribed 
holding times. 

Hexavalent Chromium Analysis - soil: The soil samples were properly preserved and analyzed 
within the prescribed holding times. 

Hexavalent Chromium Analysis - aqueous: The EB sample was received outside (>2x) the required 
holding time and is qualified as noted above in the summary section. 

Calibration 

All Analvses: The initial and cc;mtinuing calibration verifications met all ac acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary and as 
follows. 

ICP Analysis - aqueous: Ba, Cd, Ca, Cu, Mg, Ni, Pb, and As were detected in the method blank, 
ICB, and/or CCB at >DL. Associated sample results <5x the greatest associated blank 
concentration are qualified as noted above in the summary section. Associated non-detects and 
positive results >5x blank concentrations aer not qualified. 

AI, Co, and Se were reported in a CCB at negative concentrations. The absolute values were> the 
DL but < the RL. Associated non-detects are qualified as noted above in the summary section. 

ICP Analysis - soil: AI, Ba, Ca, Cr, Fe, Mg, Mn, Ni, K, Na, Zn, Se, As, Sb, and Tl were detected in 
the method blank, EB, ICB, and/or CCB at >DL Associated sample results <5x the greatest 
associated blank concentration are qualified as noted above in the summary section. Associated 
non-detects and positive results >5x blank concentrations are not qualified. 

AI, Cd, Co, Na, Pb, and Se were reported in associated ICB and/or cess at negative 
concentrations. The absolute values were> the DL but < the RLAssociated non-detects are 
qualified as noted above in the summary section. All associated positive results were >5x DL and 
are not qualified. 

• 



All CVM Analyses: Hg was reported in the ICB and CCBs at negative concentrations. The 
abso.lute values were> the OL but < the RL. Sample results are qualified as noted above in the 
summary section. 

Hexavalent Chromium Analysis - soil: Target analyte was detected in the method blank and EB at 
>OL. Associated non-detect results are not qualified; positive results are qualified as stated above in 
the summary section. 

Matrix Spike (MS) Analysis 

ICP Analysis - aqueous: The MS analysis was performed on a sample from another SNL SOG. No 
sample data are qualified as a result. 

ICP Analysis - soil: MS acceptance criteria were met for all target analytes except as noted above in 
the summary section. 

CVM Analysis - aqueous: The MS analysis was performed on a sample from another SNL SOG. 
No sample data were qualified as a result. 

CVM Analysis - soil: The MS analysis met QC acceptance criteria. 

Hexavalent Chromium Analysis - aqueous: The MS analysis met QC acceptance criteria .. 

Hexavalet Chromium Analysis - soil: MS recovery was belOW acceptance criteria. Sample results 
are qualified as noted above in the summary section. 

Laboratory Control Sample (LCS/LCSD) Analyses 

ICP Analysis - aqueous: LCS recovery for Zn (115%) was slightly above the lab's acceptance 
criteria. Since the LCSO recovery acceptance criteria were met, no sample results are qualified. 

ICP Analysis - soil: The LCSILCSO analyses met all QC acceptance criteria. 

All CVM and Hexavalent Chromium Analyses: The LCS/LCSO analyses met all QC acceptance 
criteria. 

Replicate Analysis 

ICP Analvsis - aqueous: The replicate analysis was performed on a sample from another SNL 
SOG. No sample data are qualified as a result. 

ICP Analysis - soil: Replicate acceptance criteria were met for all target analytes except as noted 
above in the summary section. 

CVM Analysis - aqueous: The replicate analYSis was performed on a sample from another SNL 
SOG. No sample data were qualified as a result. 

CVM Analysis - soil: The replicate analySis met QC acceptance criteria. 

All Hexavalent Chromium Analyses: The replicate analysis met QC acceptance criteria. 



ICP Interference Check Sample (leS) 

ICP Analyses: The ICS met all QC acceptance criteria. 

ICP Serial Dilution 

ICP Analyses: All serial dilution acceptance criteria were met except as noted above in the summary 
section. It should be noted that the aqueous SO analysis was performed on a sample from another 
SNL SOG. No sample data are qualified as a result. 

OtherQC 

All Analyses: No field blank was submitted on the ARICOC. 

Field duplicate pairs were submitted, however there are no "required" review criteria for field 
duplicate analyses comparability. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



Analytical Quality Associates, Inc. 
6]6 Maxine NE 
Albuquerque. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 10/08/01 

TO: File 

FROM: Marcia Hflchey 

SUBJECT: Organic Data Review and Validation - SNL 
Site: Tijeras Arroyo Op Unit (Site 46 Drilling), ARCOC #604314, -567 
GEL SDG tl44137A, B Project/Task No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 8260B 
VOCs, EPA 8270C SVOCs, and EPA 8015B Gasoline Range Organics (GRO) and Diesel Range 
OrganiCS (ORO). Problems were identified with the data package that result in the qualification of 
data. 

1. VOC - soil: The CCV %0 for acetone was 62.6 with low bias. All associated non-cletect 
sample results are qualified "R", including those also qualified "U,B2" (see below). 

Acetone was detected in the method blank and equipment blank (EB) at >DL and <RL. 
Associated positive sample results <10x the blank concentration are qualified ·U,B2" at the 
RL. See above for further qualification information. . 

2. SVOC - aqueous: The CCV %0 for 2-nitroaniline was 44.6 with low bias. The associated 
non-cletect sample result is qualified "UJ." 

3. SVOC - soil: Bis(2-ethylhexyl)phthalate was detected in the EB at >DL. Associated positive 
sample results <10x the blank concentration and <RL are qualified "U,B2" at the Rl. 

Data are acceptable except as noted above. QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were properly preserved i;lnd analyzed within the prescribed holding 
times. 



Calibration 

voe Analysis - aqueous: All initial calibration acceptance criteria were met. eev acceptance • 
criteria were met for all target compounds except vinyl acetate, which had a eev %0 of 34.5. Since 
all associated sample results were non-detect, no sample data are qualified. 

voe Analysis - soil: All initial calibration acceptance criteria were met. All eev acceptance criteria 
were met with the following exceptions, and as noted above in the summary section. The eev %Ds 
for 2-butanone, 2-hexanone, and vinyl acetate were >20 and <40. Since all associated sample 
results were non-detect, no sample data is qualified. 

All svoe Analyses: All initial calibration acceptance criteria were met. All eev acceptance criteria 
were met with the following exceptions, and as noted above in the summary section. The ecv %Ds 
for several analytes were >20 and <40. Since all associated sample results were non-detect, no 
sample data is qualified. 

All GRO and ORO Analyses: All initial and continuing calibration acceptance criteria were met. 

Blanks 

All blank acceptance criteria were met except as noted above in the summary section and as 
follows. 

voe Analysis - soil: Oibromomethane and bromoform were detected in the associated (EB) at >OL. 
All associated sample results were non-detect and are not qualified. Acetone was detected in the 
method blank and (EB) at >DL and <RL Associated non-detect sample results are not qualified; 
positive results are qualified as noted above in the summary section. 

svoe Analysis - soil: Bis(2-ethylhexyl)phthalate was detected in the EB at >DL Associated non- -. 
detect sample results are not qualified; positive results are qualified as noted above in the summary 
section. 

ORa Analysis - soil: Target analyte was detected in the EB at >DL. All associated sample results 
were either non-detect or >5x the blank concentration, therefore no sample .data are qualified. 

Surrogates 

All vae. svae. ORO, and GRO Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All voe and svae Analyses: The IS areas and retention times (RTs) met Qe acceptance criteria. 

All GRa and DRO Analyses: Internal standards are not required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

vae, GRa. and ORO Analyses - aqueous: No MS/MSO analysis was performed. No sample data 
are qualified as a result, 

vae, svae, and GRO Analyses - soil: All MS/MSD acceptance criteria were met. 

• 



SVOC Analysis - aqueous: MS and MSD recoveries for 4-chlor0-3-methylphenol sflghtly exceeded 
acceptance criteria. MSD RPO slightly exceeded acceptance criteria for 1,2,4-trichlorobenzene. No 
sample data are qualified as a result, based on professional judgment. 

ORO Analysis - soil: The MS and MSO recoveries failed to meet acceptance criteria. Since the 
parent sample result was >4x the MS spike amoont, DO sample data are qualified. The MSD RPD 
met acceptance criteJ?a. 

laboratory Control Samples (LCSlLCSD) Analysis 

All vac, GRO. and ORO Analyses: The lCSIlCSD analyses met all QC acceptance criteria. 

SVOC Analysis - aqueous: lCSILCSD recoveries slightly exceeded acceptance criteria for several 
analytes. No sample data are qualified as a result, based on· professional judgment. 

SVOC Analysis - soil: The LCSIlCSO analysis met all QC acceptance criteria. 

OtherQC 

No field blank was submitted on the ARCOC. 

Field duplicate pairs were submitted, however there are no 'required" review criteria for field 
duplicate analyses comparability. 

No other specific issues were identified which affect data quanty. 

Please contact me if you have any questions or comments regarding the review of this package. 



( S . k 'f (, D(./ I';:"J) Data Validation Summary 
Site/Project: r;J~J?a \ /Jeloyo Cf (j". t ProjectlTask: #: 72.- z..S. 0 ~ .0 '2 ~O, # of sam. pies: _ .... 1"-1+-___ Matrix: &<1' ,/J 0 / ( _ -" 

ARfCOC#: kJ?(i31 ~ ~.J:?L( S-6 7 Laboratory Sample IDs: _____________ --'-.:.:......~_ 

Laboratory: G-[ L _1-.J..'1 ;;L.f.( J...U ... 7'-~_"IJ_"'O'_'_1 _-I....::o~2'_'r'__ __________ _ 

Laboratory Report #: I.f~ I ~7d e __ l(!..:.'1L.l(~\ .L~ ":'~.I!.O~o.:..' _-1~t2~1 o~ ___________ _ 
./ 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U Not Detected 
UJ - Not Detected, Estimated 
R - Unusable 

V' 

LAJ ./ ./ 
v' 

vi) ,J 2- ./ ./ ./ 

II' ,/ ./ ./ 

./ 0/" V' 

Check (oJ) - Acceptable 
Shaded Cells - Not Applicable (also "NA'') 
NP = Not Provided 
Other: I .. £' - 'W I, . eq( 9' f.A.A' is d 



{ S. re. C( 6 D"., ( /;'"'3) Holding Time and Preservation 
Site/Project: J,j<:rCl.~ !lYra\- Q t?" ARICOC #: G r) 'j (6 7 ~ S J /..( Laboratory Sample IDs: _______________ _ 

Q 'v~ ~ 
Laboratory: C-L L n' Laboratory Report #: LI'-f 137 II 6 

Cia / J;O,' / 
J 

# of Samples: ~~ MatrIx: 

Analytl.cal Hotdll,CJ Time Day. HoldinG Preservation Preservation Sample 10 tlm.wa. Comments Method Criteria Exceeded Criteria D4Iflcl.ncy 

05~8LI-cvt TSIJ(XA- 'JJ -c;.iC -['If/ .) HI 
4'-t r 18 - COg ("J 6f 2- ~l ~. l..{ 

.,/ --- .J 
c; GI fA'.OIA. '> , 

• • RevieWedB~~.c:/ ~) 



(S I (;-c ~(6 iJr , I /';:""~""i f Semivolatlle Organics (SW 846 Method 8270) 
Site/Project: 1{je. (C1. > Ikcoyo q:~RlCOC #; a 0 '-I 5 I % Laboratory Satnple IDs: " l( L( 13 7 - W 7 -7 0 I <-
Laboratory: C-& L Laboratory Report #: ---JLIL...L..!.;1 II..>;!....!.7 ___ _ 

Page 1 ( 

Methods: 2t ZOe ,s;yrJ?C 
# fS r:. M so -/ Batch # 0 amp es: alrl": I s: 

Callb. 
Callb. CCV 

~ 
T Min. RSDI Method LCS MS Equip. IF IS BNA CAS # NAME C Intercept RF ~ %D LCS Le8D MS MSD Du • 

RF Blanks RPD RPD Blanks B nks 
L D 

>.05 <20%1 20% 0.99 
I A 108·95·2 Phenol 0.80 / ./ ./ ./ -v' . ./ 

I BN 11144-4 bis(2oChloroethyl)etber 0.70 

I A 95·57·8 2oChlotophenoi 0.80 / 
I BN 541·73·1 1.3·Dichlorobenzene 0.60 

I BN 106-46·7 1,4.Dlchlorobenzene 0.50 

1 BN 95·50·1 1,2·DlchJorobonzene 0.40 

1 A 95-48·7 2·Methylphenol 0.70 ,/ / 
1 BN 108-60·1 bis(2 .. hlorolJOpropyl)elher 0.01 

I A 106-44·5 4·MethylphenOI 0.60 ./ '"1. 
1 BN 621·64-7 N.Nltroro-dl"f-propylamlne 0.50 ,/ 

1 BN 67m·1 Hexachloroethan. 0.30 0/ 

2 BN 98·95·3 Nitrobenzene 0.20 ,/ 

2 BN 78·59·1 J ",photone 0.40 

2 A 88·75·5 2.Nitrophenol 0.10 

2 A 105-67·9 2,4.Dimethylphenol 0.20 

2 BN 111·91·1 bis(2oChloroethoxy)methane 0.30 

2 A 120·83·2 2,4-Dichlorophenol 0.20 

2 BN 120·82·1 1,2,4-Trichlorobenzene 0.20 ./ I. 

2 BN 91·20-3 Naphthalene Q.70 

2 BN 106-47·8 4oChiorOliniline om 
2 BN 87-68·3 Hexachlorobuladiene om ./ 
2 A 59·50·7 4-chloro-3'methylphenol 0.20 .-
2 BN 91·57·6 2·Methylnaphthalene 0.40 ,/ 
3 BN 77-47-4 Hexachlorocyclopenlfldlene 0,01 ./ 

3 A 88'()6·2 2,4,6' Trlchlorophenol 0.20 / 
3 A 95·95-4 2,4.5' frlchlorophonol 0.20 I--_ .. ..... I --' J..-

Comments: Nele,r Shaded mIN! are RCRA «m1pOunds. 

ReviewedBy:~ Date: /t>;:? /of 



Semlvolatlle Organics Page 2 I 

Site/Project· _______ ARICOC #. b 01.3 / Ii SalOO#s' __________ --,-_____ _ 

Laboratory: 

1li5 !I:!I'IA CAS # NAME 

13 BN 91·58.7 

i3BN 88.74-4 

13 BN '131.11·3 

13 BN :,no ftc· .• 

13 BN l<J1c.,n., , < 

3 BN 199-09.2 

.3 BN 83·32-9 

.3 A 51.28.5 lOA. 

3. A ~~"\J,,"-, 
3 BN l1'.~A.Q 

.3 . BN 121·14·2 

,3 BN84-66·2 

i3 BN 

13 BN ,86·73·7 Fluorene 

13 BN 1100-01-6 

4 A 534·52·1 

4 BN 86·30·6 

4 BN 101·55·3 

4 liN 118·74·1 

.4 ~_ ~7.86-5 

4 ~ .. '.S..()I-8 
4 BN 120.12-7 

.4 BN 86.74.8 ....... .1. 

~.. BN84·74·2 

4 BN .206-4~-o 

S BN 11Q.nn.n Pyrene 

5 . BN 85·68·7 

!5 BN 91·94.1 I, 

S BN 56·55·3· 

~ 

Laboratory Report #; # of Slim pIes; Matrix; SOl I 
T Callb. Callb. CCV 

.,. MIn. RF RSDI %0 IMathodl LCS LeS M MSD • L RF 1"'-' .t" R2 Blank. LeBO RPD S . 

0.80 

0.01 

0.01 

10•90 

10.20 

10.01 ,/ 

0.90 

0.01 v 
0.01 ,/ 

0.80 

0.20 v 
om 
0.40 

0.90 

lo.ot ,/ 
10.01 0/ 

,(1) 0.01 

0.10 

0.10 

0.05 v 

0.70 

0.70 

O.oJ 

0.01 

0.60 

0.60 

O.DI 

0.01 

0.80 

>.Os <~~~I 20% 

,/ ,/ " 

. 

. 

.. .I. 

/ 

,I 

.. 

. 

MS Equip. 

J If RPO ~ II_ 

,/' 

, 

/ 

1 \ 



Semivolatile Organics Page 3 ( 
Site!Project: ___ -'-____ _ ARICOC #: Co Lf],1 C( Batch #s: ___________________ -'-" ''''''_' "'-_ 

Laboratory' Laboratory Report ii' # fSampl 0 es: 

CaUb. CaUb. CCV 
RSOI 

IS BNA CAS # NAME TeL Min. 
Intercept RF R2 %0 Method LeS LCS LeS 

RF Blanks 0 
<20%1 

>,0' 0.99 20% 

S BN 218..01·9 Cluysene 0.70 / " ,/ , BN 117·81·7 bjJ(2.Ethylhexyl)phthalate om ! t-z.7,1 
6 BN 117·84..0 DI·n-octylphthalate O.QI . 
6 BN 20'-99-2 Benzo(b)ftU<lrIIRthe)le 0.70 

6 BN 207-08·9 'Benw(k )f1uoranthene 0,70 

6 BN '0·32·8 Benzo(a)pyriI1e 0.70 .c 

6 BN 193·39·' Indeno( I ,2,3 .. d)pyrene 0.50 1.l·7 

6 BN 53·7!}·3 Dibenz(a,h),nthracone 0.40 .,/ I 
6 BN 191·24·2 Benzo(g,h,i)perylene 0.50 ," n~.Z-

s urr02llte ecove 'Y ut ers R o Il 

Sample SMC1 SMC2 SMC3 SMC4 SMeS SMCS SMC7 SMeS Comments: 

1-----
SMC I: Nltrobenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 

----
SMC 7: 2.2oChlorophenol-d4 (A) 

Sample 181 ...... IS 1·RT 

l.---' 
IS I: 1,4.Dichlorobenzene-d4 (SN) 
IS 4: Phenadllene-dIO (BN) 

-
/M, 

Cy. Itv?'q 

SMC 2; 2.Fluoroblphenyl (BN) SMC 3: poTorphenyl-d14 (BN) 
SMC ,: 2.Fluorophenol (A) SMC 6: 2.4.6-Tribromophenol (A) 
SMC 8: 1,2.Dichlorobonzene-d4 (BN) 

Internal Standard Outliers 

IS 2-ar •• IS 2-RT 183 ...... 

.L. 

,rr ...-
L- "'1 t:r" 

IS 2: Naphlhalene-d8 (BN) 
IS s: Chry...,e-d12 (BN) 

IS30RT 1$ ..... ,.. 184-RT IS 11-.,.. 

h=. 

IS 3: AconRphthene-dIO (BN) 
IS 6: Parylen .. dl2 (BN) 

IS S·RT 

RPO 

18 ....... 

M t' a fiX: s 'I Ql 

t 

~ MS MSO MS Ou. Equip. .:rf RPO Blanks BI ka 
R 

,/ 

17.'12-
/ 

: 

k 

1810RT 



(Sit-e. 1(6 Df'".II,n) Semivola~ile Organics (SW 846 Method 8270) Page I , 
Site/Project: 10ena:.dcroyo {{a(l •. f ARleoc #: GO L( \n 7 labOratory Sample IDs: _________________ _ 

Laboratory: U L Laboratory RelJort #: 4 LII 3 S' __ --'''I:....'1J....J....f $l..<2'---..:::.O:Jo,Q'-'3~ _______________ _ 

Methods: g t 70 C- (l1Sr) 7 Ptf( .if{", 

# of Samples: I Matrbc: C<q (.ef)/Ab Batch #5: 

CaUb. 
ClUb. CCV ~ T Min. RSDI Method LCS MS 

Field = IS BNA CAS # NAME C Intercept RF R2 %0 LCS leSD MS MSD Dup •. 
RF Blanks RPD RPD . anks BlInks 

L <20%1 / >.05 0.99 20% 

1 A 108·95·2 Phenol 0.80 / / ./ / ./ , 
1 BN 11144-4 bl.(2oChloroethyl)ether 0.'0 , 

I ./ J 
I A 95·51·8 ZoChlorophenol 0.80 

I BN 541.73·1 1,3·Dichlorobenzene 0.60 

I BN 10646·7 1,4.Dfchlorohenzene 0.50 ./ 
~ • 

I BN 95-S0·1 1,2-Dichlorobenzone 0.40 

I A 95-48·7 2.Methyll'henol 0.70 ./ I 

I BN 108-60·1 bfs(2..,hloroisopropyl)ether 0.01 

I A 106·44·5 4·Methyll'henol 0.60 ,/ 1 

I BN 621·64-7 N.Nflra80-dI"q,ropyfamlne 0.50 0 .A 

I BN 67.72·1 Hexaehloroethsne 0.30 ,/ / 
2 BN 98·95-3 Nitrobenzene 0.20 ./ -l -
2 BN 7S·S9-1 180phoron. 0.40 

2 A 88-75-5 2-N llTOphenol 0.10 

2 A 105-67-9 2,4.Dimethylphenol 0.20 

2 BN 111-91·1 bls{2oChloroethoxy)methane 0.30 

2 A 120·83-2 2,4-Diclllorophenol . 0.20 

2 BN 120·82·1 1,2,4-Trichlorobetwone 0.20 ./ ..I 2.2 
2 BN 91-20-3 Naphthalene 0.70 I 

2 BN 10647-11 4.chloroanilln. 0,01 

2 BN 87-68·3 Hexachlorohutadlen. o.ot . V 
2 A 59·50·7 4oChloro-3-methylphenol 0.20 1.,.5" f$' v "11 17 0/ 

2 BN 91·~7-6 2·MethylnBphlhalena 0.40 

3 BN 77-47-4 Hexachloroeyclopentadlene O.oJ . 

3 A Ss.o6·2 2,4,6-Trlchlorophonol 0.20 0 -..., 
3 A 9'·95-4 2,4,5. Trichlorophenol 0.20 J.. / ... - v: .I 

No .. " Shadid """ ... RCRA compounds. 

Date:.~ 



Semivolatlle Organics Page 2 ( 
Site/Project: ________ _ ARICOC #: r;. (2-( % 7 Batch #5: ______ -.,. _____________ -'-;.;,;,..;.:..._ 

Lab oratory: Labo ratory R eport # : # fS 0 amp es: \ M' Btnx: r;. r-A • 

CaUb. Callb. CCV T RSDI Field 
IS BNA CAS# NAME C Min. 

InWeept RF R2 %0 Method LeS LeaD 
LeS MS MSD MS Dup. Equip. Field 

RF Blankl RPD RPD Blanke Blankl 
L 

<20%1 RPD 
>.05 0.99 20% 

3 BN 91·58·7 2·Chtoronaphthalene 0.80 ,/ ./ ,/ ./ 

3 BN 88·74-4 2·Nitroanltine am \ ~'ff{. " 
3 BN 131·11·3 Dimethylphthslste am / 

3 BN 208·9608 Acenaphthylene 0.90 

3 BN 606·2()'2 2.6.Dinltrotoluenc 0.20 1... 
3 BN 99.Q9·2 3·Nltrooniline 0.01 lb. 7 
3 BN 83·32-9 Acenaphthen. 0,90 v' 1'7 (, L 

3 A 51·28·5 2.4·Dinitropheno! 0.01 ./ 

3 A 100.Q2·7 4·Nltropheno! O.oJ fa..s I 

3 BN 132-64·9 Dlbenzotbrsn 0.80 ./ 

3 BN 121·14-2 2,4.Dinltrotol uena 0.20 ,/.. J 

3 BN 84-66.2 Dlethyiphtllliate O.oJ . 

3 BN 7005·72·3 4-Chlorophenyl·pbenylether 0.40 . 

3 BN 86-73·7 Fluoren. 0.90 

3 BN 100-01-6 4-Nlttoaniline O.oJ 

4 A 534:52·1 4.6.Dlnltro.2.methylpbenol O.ot 

4 BN 86·30·6 N·Nitrosodiphenylamln. (I) 0.01 

4 BN IOI·SH 4.Bromophonyl·phenyle!hsr 0.10 

4 BN 118·74·1 Hoxochlorobenzene 0.10 ,/ 
4 A 87·86·' Pentachlorophenol 0.05 v.: 
4 BN 8S.(JI·8 Phononthreno 0,70 

4 BN 120·(2·7 Anthracen. 0.70 .... 
r4 BN 86-74-8 Carbazol. 0.01 -Z't.1 
4 BN 84-74·2 Di.n·butylphthalate 0,01 .; 

. 

4 BN 206-44-0 Fluoranthen. 0;60 

5 BN I 29-0O.(J Pyron. 0.60 11rl, /ro ,/ 

5 BN 85·68·7 Butylhenzylphthalate am . 

s BN 91·94·1 3.3'.Dichlorohenzidlne 0,01 . 

S BN 56-55·3 Banzo(B).nlhrscene 0.80 ... - V ... .L--

Comments: 



Semlvolatlle Organics Page 3 ( 
SlteIProject: ________ _ ARlCOC#: C OrJb 7 Bm~#s: ____________________________ __ 

Lebo ratory: ratory po Labo Re rt# : f # 0 Samples: 

Callb. Callb. CCV 
Min. RF RSOI Method LCS IS BNA CAS # NAME Tel Intercept R2 .%0 LCS RF Blanks 0 

>.05 <20%1 20% 0.99 
5 aN 218'()1·9 Chry .. ne 0.70 / / ,/ / 

5 aN 117·81·7 his(2·Ethylhexyl)phthalate 0.01 

6 aN 1I7·84.() DI.n-oc!ylphthalate . O.oJ 

6 BN 205-99,2 Benzo(b)!luorantheno 0.70 

6 BN 207'()8·9 Benzo(k )ftuoranthen. 0.70 

6 BN ~O·32·8 Benzo(a)pyrene 0.70 

6 BN 193·39·' lndeno( I ,2,3.cd)pyrene 0.50 

6 BN 53-70·3 Dibent(a.h)anthracene 0.40 

6 BN 191·24·2 Benzo(g,h,i)perylene 0.50 .v J..- .... . 

If Surrogate Recove -yOut er8 

Sample SMC 1 SMC2 SMC3 SMC4 SMCS SMCS SMC7 SMCS Comments. ---~~ ~ 

---- ~ 

----
f-" , 

SMC I: Nitrohenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 

SMC 2: 2·Fluorobiphenyl (BN) SMC 3: p-Terphenyl·dI4 (BN) 
SMC 5: 2.Ftuorophenol CA) SMC 6: 2,4,6.Tribromophenol CA) 

SMC 7: 2.2oChlorophenol-d4 (A) SMC 8: 1,2·D!chloro'oonzene-d4 (BN) 

Matrix: Q "I. 

~ LCS MS Field 

;:!it MS MSD Dup. RPD RPD nks Blanks 

/ 

•

,4',DiChIOrObenzene.d4 (BN) 
henalhrane-d I a (BN) 

IS 2: Naphthalene-d8 (BN) a 
IS 5: Ch'Y..., .. dI2 (BN) ", 



Page 1 ( C S,-h I.f 6 D n! /';'j) Volatile Organics (SW 846 Method 8260) 

SitelProject: Lj fa; tk'?rq~ r<,.fAR/COC#: 60(O/~.Get:T: # of Samplea: c.. Matrix:--'£ .... a .... (;.<.I _____ ..,..-;-"'--_ 
Laboratory: CfL Laboratory Report #: t..( 1.(1 ? 7 Laboratory Sample IDs: ..;:JliL:4uI3""1L-"CX'=.L./_~-,-""c:::1,,,"~~~_,-,--_______ _ 

Comments: Note.: Shaded roWs are ReM compounds. 

ReviewedBY:~_,. 
~ 



Volatile Organics . Page 20: 

SiteIProject: _______ ARlCOC#: C01 >I¥ 
Laboratory: Laboratory Report #: ______ _ 

Batcb#s: __________________ _ 

#ofSamples: ______ Matrix: So, I 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

/ 

SMC 1: 4-Bromotluorobenzene 
SMC 2: l,2-Dlcbloroethane-d4 
SMC 3: Toluene-dB 

/ 
/ 

:/ 
/ 

/ 

I 
/ 

IS 1: Bromochloromethane 
IS 2: 1,4-Ditluorobenzene 
IS 3: Chlorobenzene-dS 

/ 
/ 

• 

Comments: 

jJt~i>! . . JS:;f 
\.t~. , .~ir, 

/ 



( ,). te. '{' 0(, (h"jJ Volatile Organics (SW 846 Method 8260) 

SlteIProject:17jlfC<..! !kayo Ofit.IARlCOC#: &o-{3 1\ GOY'ib 7 
Laboratory; C £ L Laboratory Report #: /...( ~ /371'S 

3260(5 VOlts" Ulf/. '/1.-.3 

Page I ( 

# ofSamples:---'2-= _____ Matrix: elf IL4&d,) 

Laboratory Sample IDs: /.(L.( I ... g - 00 I - 00 z. 
) 

Batch#s: 



Volatile Organics Page 20: 

SiteIProject: _______ ARlCOC#: 604 ~/(.C !O OL[2b 7 Batch#s: ___________________ _ 

Laboratory: ________ Laboratory Report#: ______ _ # ofSamples: ___ --- Matrix: ~ar....,.~--------

.. 
$amp.~ 

-....... . 

SMC I :4·Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

/ 

/ 
/ 

/ 
/ 

IS I: Bromochloromethane 
IS 2: 1,4·Difluor\lbenzene 
IS 3: Chlorobenzene-dS 

/ 

lS:~ ." ....... ···· •. · ... ,I ... -SR· .•.. • .. •.• ... -.•• ~.· .. :.· •. ·., .. __ .....•..• -•••• .. .• r~~ .... 1 •. 

/ 

/' 
/ 

Comments: 

" 

183 
Rt 

• 



. cs. te 1.((, ..Dr. J 1":" ) Organics (supplemental) Of{O p 

Site/Project:T.~,o;a dm?yQ Of f/,,}ARlcoc#: Gal( ~((( # of Samples: {., Matrix:~500(.Q.LLI...J.I ________ _ 

Laboratory: C--l: L. Laboratory Report #: 't lj IS 7 Laboratory Sample IDs: <-I"(r n -007 ..., 0 I L ---; -

Methods: D.10 § OJ 5'ft (, h c. r,; h 2 Batch #8: 

. 

-

. 

-



( 5, f;c. C({, D(d ('''''J ) Organics (supplemental) DXO 
SileIPrOject:?, Cca) !lrQ70 Q;u,.'ARicoc#:=62 'tJ I tz; GOLeR 7 # of Samples: I Matrix: ..... a"-f>f--L<-rce.o,""""'v"-!'_-><--_____ _ 

Laboratory: ZE. L- L..~'':''? Report#: t.-I~( 137 Laboratory Sample IDs: _L--"_vuU-""5lS .... :O-'"'-"O"-'1+-__________ _ 

Methods: Dt<O 'l,Or');f(g "/f'1 ~/~O Batch#s: fiCA CI~\;O:#L 

p 

bKU "'/ ,/ 01' 0/ ,/ ,/ ,/ 

. 

. 

{)-f"b Srt:!-: SOc;...; rns/ /Y'ZJ r-. 
Notes: Stwmd ...... ';,"/Rr.RA~unds . 

• • 



C Sire Ltc, D"-;If,,J Organics (supplemental) C-i\O 
Sitell'roject: «yeo s. duo yO 0;) ARlCOC #: 'Q L../ 31'1 1# ofSarnples: b Matrix: _ .... >" ... ,,"-, 1-..1 _______ _ 
Laboratory: (;? L L.-7r7ltLaboratoryReport#: LfLf 137 Laboratory Sample IDs: 4'1137=-001 -ff!3;zC 
Methods: C- t<. 0 &'0 I 5" R Batch #s: hlk r "-': . I -'1 h HO/.f) 1./ /~ 2... .../ /hi / /?'7.J,,? 

p 

I 

.' ." .. , ..... 
( ({() 

. 

, 

Comments: 
Not •• : Shaded rows are ReM compounda. 

a 1/ s ur-?i'J~ to i ~ 



(S,t-e Y6 U(":/f,:y) Organics (supplemental) C / (0 p 

SitelProject: L'j e = <, lb:"~ CP ARlCOC #: 6 (/ ~(S (;, 7 
Laboratory: CEf v(/I'f Laboratory Report #: -=;Lf~'1:{-J(",,3'--17 ___ _ 

# of Samples: Matrix: --=C;O'-c7t-'~="'::.::""'=.5",-------
Laboratory Sample IDs: _....!(..(_'-(!.!.1:;::3=-.i _-.=::c9~IO~-:-:-________ _ 

Methods: . C-!{O 'UZI 5" (?, 

" l; .... ' ..... . 
l·gIOASJ# ·1'" ..... . 

... ·<1 . 
. :.' ':' ,. ...... 

(""({;(') 

rztJ /l1.y/1'l5/.:J Notes: 

fj-:J ( s I.f ''-~c:vCc.r " ..--

Batch #s: U £< I J In/I L~/J /,/ J.. 2. -/s q Jd<V7 '" 'f-L cs 2 

.. " I' ·· .. Ic.lik·;··l· "~'."""."~'.,.' "'J"" ....•. ""'7'~'. t~"'" .... " .... y 
............ IM.·.If! · ...... 1.: •. ,,': .. : ...•.•.. j .. ;: .. " '. ' .. " . c": , ' ................. , •.. 1: ... .... i.: ... "' .. '.· . .... ·.·· ... ' ... · ......... '.·.[\Ioi~$:.,b: ... :; ... : ........ ' .......... ' ; .. ..' c.'''' .... :i. ...•. •.... ". . .••.. ' ........•.....•. '. T ... ~ ... · ..... ,.h •.•........ ". ' '. " .' I .. "r" I .• , . '",. .' .... ~ .. ".'" '. . 'Ii~@:'f:~j:!. . . . ... ", ', .. , r:.U~,," 

.;Ir~" [/,':, >.05~~;;' 20% k"jf.~<·I·:I:·-J,12~- ',. Li ..• .•.. .' ....•. '. '1 . . 

. 

Shaded rows are RCRA compounds. 

• • 



Inorganic Metals 
ARlCOC #: 60 I-,..s-o 7 Laboratory Sample IDs: _____________ ----:.:....;". __ SitelProject:«,jecq,a IIr~o 0"" 

Laboratory: (;.. £ L IJ '" I (;- Laboratory Report #: _L.f~~(_'_1{u.7 ___ _ l( 'u J'S -c?O'-{ 

Methods: 60/~ 7'17()A-
# of Samples: , Batch#s: 

~ ~.""" •• ' ". ....:, .~.' .• ' .•. "",;. '1'. v''/'/~.''>.' ,~.:I;l;.,g : .... "),'1':" .,~ .... ;:I" .. ,~,'.,; "k'" r.":,,, ,,';,"', ,i<'i:.':':',,~ ::«'\',,'.Ti,/:;< .:,,<., .... :':""), .. /:.' ,;.",.y (c.',';,,,,,>';: ,:0~~~'i,,<7~~ 
~IO;::~j:J;i. '/;." :/ .,.:;:. ·.i i ·"'(~~~I':::'G.r(!·': ls;'{','::~.:' .:c;. . ;3:.';,1,0." ~(,;." ,,' ,.' ::···.>.L',L'i. "j., 'I; ",'c"':';" .• t' "', \,.,\'.':,,":::',: :' ~:~v.'·"; .... 

p.~ ~'):':":.,,: ';',""':1"'/ ,', ,.;'" " ." , ').:', :", .. ;'; . ,'.':' , •. '" "": ;","""n}:;V·.:/ '; ';,:,i~l(":;' Y':>/Ct ;, ,,",c;.r,"sL\L':::'I:,"/!:;"':,,' ';':;:,,":',1;;/:: .. "'" .'.:' 
,~19 ICo v-.-:.,j ~ Vf~n, 

'Cu" ,'17:ao:(" 
'431·89-6 Fe v 0/ 

,Me f ,5".<7' 
:Mu v ,;' 
INi v' 

'K v 

iZn " .s:::.-H- /(~ -

ITI or v oL. -

~:';:¥i",'c',;Y""";',\r,,::: .,' '"" 

( 

.017 

. 

-.... 

Date: /c:ft/o; 



Inorganic Metals (5, tl!. 1.[0 Dr,'!I,~ 
SitelProject: [i'j e IC, ~ f) ("''0/0 0,0' ARlCOC #: ...Jb",-,O!oL:.L.LI..L?.l...J ...Ll { _____ _ 

Laboratory: C- C I vi ;, t 6 Laboratory Report #: _Lf!...t.t..l...!..fJu.Z~ __ _ 

LabOratory Sample IDs: _____ -'-___________ _ 

ylf(37-ocn ""'DIL 

Methods: 00 to 6 7't 7/ d 

# of Samples: I; Matrix: SO,. I Batch#s: 

I'",-.... · •• ·•• ... \ ............ '''L 'CV CCV I~;co ~~~~ ~.: .~~ 
....... " '.' 

Rep. 
RPD 

.. 
ICS 
AD 

i AI ~"" ,:",,~,<, ... :,,"': :'~.;.'~:~.;.~~f:.;".;/:{') , •. i:';I~' ',' .. ' ~'" :i,·\,.ik.>:'F":~i':-; :-', ?,:,': .. : .'" .:::,.,.:;:::v':;':"\~'i'): ;:":<'<"I:<~~:: ':::'.''i, ,~J~'i' :.' :', 

? 

Z~'1L 
LS 
(O 
,20 

'., .. ·i"'.'.? . 
\G.co 

) n I ,- I.. ~ /'t.~L ...-,/ I- '- .... I Z Z. ~ 

~,~,.Y>,<,v" :~ ].ci: ']'i' i$"::":!"'''''.[' ':"J ): '~'''::'':,!:1'''':$ '-';' .. : 1·"E'·>·:E·!'(:'t'··,.-:: .... :~.,,:·:J'!"![·,:;=.::':: 4·: .. :>. ,'2::;.(' ,;: .. , 4::",,/::;:,:: ·~:T~.:: . ..';S"" '::.'."' .. :: .. $, • ..'2; .... ,il,-,;t;' ,z··· ..... ~;,;~, ,:. \;::' ··':;"':-$''1i-I·{' j. :·2>· :.,~. '~':::':>=··3, . ."'·":·~J' U ~U;~:;Ci[!~P~):"~,,.:,·:: ,,;":.':::·:"J:··'J""',J$":IZiil',q ",:@,t·" '; ,~, 
CyanidcCN 

. . 

Not .. , Shaded mws8f8 RCRAmetal •. SoUda-to-aqUtOas eOllVel'lloul mg/k8- ~gl g: [(~8/8) x (sample mass {al J .......... • v .. (mil) x (1000 mi J I liter)] , uuuuoa Factor -118/1 

Comments: CJ ml'" SOc;.,: Ct.4'liJ r>7..S/k . 
JX~: (i;IKV1~; ~/1 
It ,c:-\,~ , °.°13;0/ 



(Site '11&> 01',1/;,,) General Chemistry 

SiteIProjea: 1ij erq> fk'''rQ 0 f.J ARleae #: ---""6 .... Q"-y::...j....>3 ..... 1l-'1<--____ _ 

Laboratory: C-£ L X, t- Laboratory Report #: _L{~I'f-,-,' 3.~7 ___ _ 
Laboratory Sample IDs: ______________ ,-:-,--. _ 

I( til ~ 7 =-c?07 -7 - t<? n ."-; 

Methods: Cr 6 t '1 (7GII 
# ofSamples: __ -,,6,-__ Matrix:_...:S"-'04

1
·+l ________ _ Bateh#s: ___________________ _ 

.-, ..... -'; . ....... - .. 
'. 

AiUiit~ 
" .,. '" 

,. GNiIt. T Method A ICV CCV leB CeB 
BI.n~ 

LCS LCSD 
. . L lL ./ ,/ ,/ .L ..--

~ -' 

Cr~+ 
,,~ / 

,07Y 

. 

. 

Comments: &11J X· () ~ n-:J /.j 

LCSD 
RPD 

/ 

. 

--".-

'Q~'!~~Jjl" . 
. 

k::f Rep. ICS Serial -= MS ~ RP)' ~ 
~ ..,-- RPD 

b'f ,/ 

. 

Reviewed By: ~<"---
./" 

.~~ X SX(,!. 
Inks /"z.fJ-

.oo~ 3.7 

. 

Date: /~4 



(S,1-C LtG Dr. ((:"'3,) General Chemistry 
sitelProject:17jifCA..~ &((10 Op U,. 6UVCOC #: ..... b""O"'-'l-..LI.=::SiC-"b'-'-Z______ Laboratory Sample IDs: __ -,-_____________ _ 

Laboratory: Ct L Laboratory Report #: l( t..( l ~ 7 --'-Y..>.J'ff ...... 3o<..:'S"--'-o""o""Z'--________________ _ 

Methods: Cr 6 f 7 I 'i6 /l 
# of Samples: __ --=-1 ___ Matrix: -,.......-.ua"1r~ ..... I'. .... o!'<"""">"------- Batch#s: ___________________ _ 

.. 

. 



(S,'fe If hDr. 11~"j) Radiochemistry 
SitelProject: 71' ta. > tknyo <qa ARlCOC #: .l<6!.::!O:,..'i.J....:,:.S:!::b:..."Z'--______ Laboratory Sample IDs: __ -'-_____________ _ 

Laboratory; C--[ C U/T1vt LaboratoryReport#:-.!.~..J.o/_"3~/..!..7_____ l(C(~18 -OO~-W4 -007 

Methods: kite 1o(J,o v 'ftlt-( ItJftt;Q 
II # ofSamples: ______ Matrix: or u::.ou.5 Batch #s: ____________________ _ 

... ... : : .. 

Isotope ISffrace 

Criteria U 20"10 25% <1.0 U <1.0 U 50-lOS SO·IOY-
/' 

U-23S / 
U·234 / 
U-23SJ-236 / 
111.232 ./ 
111-228 . / 
111·230 
Pu·239J·240 /' 
Gross Alpha /' 
Nonvolatile Beta /' 
Ra·226 / 
Ra·2S / 
Ni-63 / 
Gamma Spec. Am-241 " 

,/ / 
Gamma Spec. Cs-lJ 7 v .; ., v 
Gamma Spec. Co-60 • V' ./ 

. 7 

Am·241 Alpha spec. Am.-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni bYICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-22S NA 
Ra-228 Gamma sPec. Ba-133 NA 

Gamma spec. LCS contains: Am-241, Cs-t37, and Co-60 Reviewed By:~ --==-.;:A. , Date: _;;_~_f'-'-~=:t?_ 



(S,'ft!. 'if., J),.,1 !.~) Radiochemistry 
SitefProject: r:'je f"I > &aqo qa£In.t ARlCOC #: _&~O....!lf~~.LI!...'1L......,.______ Laboratory Sample IDs: __ ...:.-___________ ~--
Laboratory: C--£ L Laboratory Report #: '11.{ 1.5 7 _~L'1.L3.LLJ17~-:J.. OLl!..l~_..:J"'~O,::,!t.::.:l~'------------:-'--
Methods: &I!t> <[OICl.& Y for" Ii) CfOb· () ) tJ- ) 
# of Samples: \ 't Matrix: __ S.:z.:O=::..:...,' J~{ ____ '-'-____ _ 

Criteria u 20% 2S% <1.0 u <1.0 u 
H3 
U-238 
U-234 
U·23SI-236 
Th·232 

Th-230 
Pu-239/-240 
Gross Alpha 
Nonvol~i1e Beta v 

Ra·226 
Ra·28 
Ni-63 
Gamma SIlCC. Am·241 / 
Gamma Spec. Cs-137 v 

Gamma Spec. Co-60 

B~M#S: _____________________ _ 

.. 

ISfTrate 

SO. lOS 

/ 
./ 

./ 
./ 

./' 

. 

. ... :, •...... 

Sample 
ID 

A// ./' 
'fit ./' 

./ 
./ 

./ 

Isotope ISfTrate 

./ 
v 

./' 
./ 

./ 

Of'kr soC-: cf --;. 
Comments: 
I ! f"t'jec.t« eo(". t<. '" {aj, 

~: c<Jo..~t::/fk __ .. /~,.,(; 

Iso-V NA 
Iso-.Pu NA 
!so-Th NA 
Am-241 NA 
Sr-90 NA 
Ni·63 Beta Ni 
Ra·226 Deamination NA 
Ra-226 A1 ha s ec. Ba-133 or Ra-22S NA 
Ra·228 Gamma s . Ba·133NA 

*amma spec. LCS contains: Am·241 , Cs-137, and Co-60 Reviewed By: ~ 
./". ~ 



Project Leader COLLINS 

Contract Verification Review (CVR) 

Project Name TIJERAS ARROYO OP UNIT (SITE 46 
DRILLING) 

Case No. 7225_o2.02.06 

ARICOC No. 604314 & 604567 Analytical Lab ....:;G.;::EL=--.,...-_________ _ SDG No. 44137A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 AnalysiS Request and Chain of Custodv Record and Log-In Information 
Line Com lete? 
No. Item Yes No If no, explain 

1.1 All items on CDC complete - data entry clerk initialed and dated X 
1.2 Container tvpe(s) correct for analvses reQuested X . 

1.3 Sampl.e volume adeQuate for # and types of analvses reQuested X 
1.4 Preservative correct 'for analyses reQuested X 
1:5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received x 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratorv Report 
Line Com lete? 
No. Item Yes No If no exolain 

2.1 Data reviewed signature X 
2.2 Method reference number(s) COmplete and correct X 
2..3 QC analysis and acceptance limits provided (Me LCS Replicate) X 
2.4 Matrix solke/matrix soike duplicate data provided{if reQuested) X 
Z,5 Detection limits provIded; PQL and MDl-(or IDl-l. MDA and Lo X . 

2:.6 QCbafch numbers provided X 
.2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correcfsianlficant fiaures X 
2.9 Radiochemistry analysis l!ncertalnty (2 sigma error) and tracer recovery X 

(it<!pplicable) reported . 

1l~10 Narrative provid.ed X 
Hi TAT met . X 
2.12 HQId times met X CHROMIUM-6+ SAMPLE #055884-008 RECEIVED 

PAST HOLDING TIME 
. 2.13 . Contractual aualifiers provided X . . 

'2:14 All requested result and TIC (If reQuested) data provided X 

Resolved? 
Yes No 

Resolved? 
Yes No 

-

. 

X 



Contract Verification Review (Continued) 

3.0 Data nll~litv EValuation 
. Item YeS No If no, ,>i'"III"" 10 No." '''''''U''I''I and p.. .1. 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements,? Inorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium ~:f'~~ ItO" in picocuries 'per liter with percent moisture for soil samples? Units 

..• L.L. QC "'dll'!J'"'' and samole data . 

3.2 QUg""~,,.)n limit met for all ",II "I""" -x 
3.3 ~"~u, U~, 

control "'dlll!J'"'' "' .... "r"',." and met for all """'!J'"'' 
X -A:~ ;..~..:.. -;;:~':;UMrrs -, A(~I=NAI " n":l'Ir:: & PYRENE 

FA,,_ED ",""v.,""T ,FOR SVOC LCS/LCD (aq) 

b) SU"VI:I~';" data '''''''v~ ... u and met for al\ V'I:I"""" samples analyzed by a gas X-
"'" VII .' ' technique 

c) Matrix spike recovery data reported and met X ~"'_;O: : I HYLC ,_. FAILED RECOVERY LIMITS 
FOR SVOC MS/MSD (aq) 
DRO MSIMSD FAILED RECOVERY LIMITS 
ANTIMONY FAILED RECOVERY LIMITS FOR SPIKE 
CHROMIUM-6+ SPIKE FAILED RECOVERY LIMITS 

3.4 Precision X RPD FOR NICKEL, CHROMIUM & COBALT OUTSIDE 
a) Replicate sample precision reported and met for al\ inorganic and radiochemistry ACCEPTANCE LIMITS 

b) Matrix spi.ke duplicate RPO data reported and met for al\ organic samples X RPD FOR 1,2,4-TRIr.i.u 1"1 OUTSIDE 
ACCEPTANCE LIMITS FOR SVOC MSiMSD (aq) 

3.5 Blank data X ACETONE DETECTED IN VOC METHOD B\.ANK FOR SOILS 
a) Method or reagent blank data reported and met for all samples CALCIUM DETECTED IN METALS METHOD BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE, BROMOFORM & DBCM DETECTED IN VOC 
EQUIPMENT BLANK 
BIS(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC 
EQUIPMENT BLANK 

3,6 Contractual qualifiers provided: • J" - estimated quantity; "S" -analyte found in X 
method blank above the MOL for organic or above the PQl for Inorganic; "U·-
analyte undetected (results are below the MOL, IOL, or MOA (radiochemical»: 

. "f"'" . '. i done ... . 1 the L. _n ... time 

·3. T .... " ..... v addresses ."'."'''..;"".- .... " ""1:1 fot gross alphalbeta X 

"'3.8 .... "a ... "·1n correct, and complete X 

~9 Second column confirmation data provided for "''''''vu'" 8330 (high explosives) and NA 

or 



Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a} 12-hour tune check provided X 

b} Initial calibration provided X 

c} Continuin,g calibration provided X 

d) Internal standard performance data ,provided X 

, 
, 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

cJ Instrument run logs provided X -

4.3 Inorganics (metais) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP senal dilution provided X 

~) Instrument run logs provided X 

, 4.4 ~adiochemlstry 
a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sam pie/Fraction N.o. Analysis Problems/Comments/Resolutions 

LCSILCD 8270 RPDs INCORRECTLY REPORTED AS 0 (PG.871-B72) 

.. 

Were deficiencies unresolved?1Y'ves ONo 

Based on the review, this data package is complete. OVes 

and date correction request was submitted: 8-2-2001 If no, provide: nonconformance report or correction request number 2786 

Reviewed by: LN. pC). Q 9 ... c 4.. Date: 8-2-2001 Closed by: I. D! f>.., Q 9 M (' i BjOate: 8- '2..$ - <::) I 

• • 



nternalLab 

gatch No. SARlWRNo. 

Dept. NoJMsH Stop: 7"'7'~-------

CUNn!, LA~UKA' Ut<I 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

G 

4C G 

G 

4C G 

~ 
'l00 liJ617 49/ " 

ARfCOC 



SF 2001-COC (IIOU) 

CONTRACT LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 

ARlCQC-



OONT!T LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

ntemal Lab 

5end:PrallmlnafY/roporl 10, _____ _ 



Records Center Code: ER 11309/233 DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Tijeras Arroyo Op Unit (Site 
46 Drilling) 

Task NoJService Order: 7225_02.02.061 CFO 102 

SNL Task Leader: COLLINS OrglMaii Stop: 06133/1087 

SMO Project Coordinator: SALMI Sample Ship Date: 6/14101 -------

Preliminary Final EDDReq'd EDDRec'd 
ARCOC Lab LabID Received Received YES NO YES NO 

604314 GEL 

604567 (;-{2l.--

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

44137A 

44137B , 

Date 

~w~-o' 

<6·24~(l' 

'6~~-:O( 

g-?.-Ol 

Filed in Records CenterlER: 

Correction 
Request#: 

Requester: 

Signature: 

Faxed To: 

7116/01 

7/16/01 

Person Notified: 

C!JO r!JO 
C!JO 00 
DO DO 

"-

t.v, eo.Q~ 

TransQlitted To: Q...o\ \ . ,a s.. 
Transmitted By: p"J ILl\, Co ~ a ) 

Filed By: 

Comments: Electronic data on Q:/SMO/STARIEDD by COC 

c6 j~ 8/30/01 

Received (Records Center) By: ______________ _ 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 1 6 2005 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting a copy of the supplemental residential risk screening results for solid 
waste management units (SWMUs) 4,5,52,233, and 234 identified as SWMUs 
under the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories, 
New Mexico (EPA ID No. NM5890110518). 

SWMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable 
Unit in Technical Area IIIN. The original No Further Action (NFA) Proposals for 
SWMUs 4, 5, and 52 were submitted to the New Mexico Environment Department 
(NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September 
1995. Additionally, a response was submitted to NMED in January 1998 and October 
1998 to each of two separate Requests for Supplemental Information (RSls) for 
SWMUs 4, 5 and 52. A third response to an RSI request was submitted to NMED in 
May 2001 for SWMU 52. In December 2002, supplemental RSI information was 
summarized and provided to NMED for SWMU 5. 

SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The original NFA 
proposals for SWMUs 233 and 234 were submitted to NMED in June 1995 as part of 
the Round 2 NFA submittals. Additionally, responses were submitted to NMED in 
October 1996, December 1999, and December 2000 for three separate RSls. 

The enclosed information updates the residential risk screening results for these five 
SWMUs to achieve consistency with the methodology currently used by the Sandia 
ER Project and is provided to the NMED to support a determination of Corrective 
Action Complete Without Controls for these five sites. . 

The Compliance Order on Consent (COOC) contains deliverable dates for 
Investigation Reports related to two of these sites: SWMU 4 by March 31, 2006; and 
SWMU 52 by September 30, 2004. For each of these sites, the previously submitted 
NFA proposals and RSI responses (referenced above) satisfy these deliverables as 
indicated by footnote 1 to Table XI-3 of the COOC. No further site-specific 
investigations have been undertaken at either of these SWMUs, eliminating the need 
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for additional investigation reporting. The information included with this submittal is 
limited to updated residential risk screening results using current methodology. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Sincerely, 

,1d~~ 
Patty Wagner th-
Manager 

Enclosures 

cc w/enclosures: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-OB 
D. Pepe, NMED-OB, Santa Fe 

cc wio enclosures: 
J. Estrada, SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNl, MS 1087 
S. Griffith, SNL, MS 1087 
A Blumberg, SNL, MS 0141 
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INTRODUCTION 

The Environmental Restoration Project.at Sandia National laboratories/New Mexico (SNLlNM) 
is responsible for the investigation and remediation, as necessary, of solid waste management 
units (SWMUs) identified in the Hazardous and Solid Waste Amendments module of the' 
Resource Conservation and Recovery Act (RCRA) permit. All activities under the RCRA permit, 
including the investigation and remediation of SWMUs, are regulated by the New Mexico 
Environment Department (NMED). 

This supplemental risk document addresses five SWMUs (4, 5, 52, 233, and 234), which have 
been proposed for No Further Action (NFA) but are yet to be considered appropriate for NFA by 
the NMED. A brief site history and residential risk assessment analysiS for SWMUs 5, 233 
and 234, as well as comprehensive risk assessment reports for SWMUs 4 and 52 are included 
in this document. The reports for SWMUs 4 and 52 replace earlier risk assessments and 
provide human health risk assessments for both industrial and residential land-use scenarios as 
well as ecological risk assessments. 

All of the risk assessments in this document were completed using a residential land-use 
scenario and risk guidance provided by the NMED in the 'Technical Background Document for 
Development of Soil Screening levels" (NMED December 2000). Appendix 1 in the reports for 
SWMUs 4 and 52 contains the SNLlNM default exposure pathways and input parameters. For 
SWMUs that exceeded NMED risk guidance levels, summary statistics (upper confidence limits 
[UCls]) were calculated for the constituents that were primary contributors to the overall risk 
and are included as attachments in the individual reports. Standard U.S. Environmental 
Protection Agency guidance (EPA 1992) was used to calculate the UCls. 

In April 2003, the NMED requested that SNUNM change its risk approach to include the dermal 
pathway for all land-use scenarios and to eliminate the food ingestion pathway for the 
residential land-use scenario. 

In April 2004, the NMED issued the Compliance Order on Consent (Consent Order) (NMED 
April 2004) that resulted in another change related to the risk assessment process. The 
Consent Order replaced the "no further action" terminology by establishing two categories of 
sites for which corrective action is complete: Corrective Action Complete With Controls and 
Corrective Action Complete Without Controls. 

The supplemental risk assessments in this document provide the basis for determining the 
appropriate category (Corrective Action Complete With Controls or Corrective Action Complete 
Without Controls) for each of the five SWMUs analyzed. Each of the SWMUs addressed in this 
document poses an insignificant risk to human health under the residential land-use scenario. 
Thus a Certificate of Completion is requested from the NMED, designating each of the SWMUs 
in this document as Corrective Action Complete Without Controls. 

Additional information, including detailed descriptions of site location, history, characterization, 
confirmatory sampling events, and other related data, is contained in the NFA proposal, 
response to Request for Supplemental Information, or response to Notice of Deficiency 
documents for each SWMU. Supplemental information for each SWMU is identified in Table 1. 
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Table 1 
Identification of Documents with Supplemental Information for Each 

SNLlNM SWMU Proposed for Corrective Action Complete Without Controls 

OU Name OU 
Liquid Waste Disposal 1307 
System 
Liquid Waste Disposal 1307 
System 

Liquid Waste Disposal 1307 
System 

Tijeras Arroyo 1309 

Tijeras Arroyo 1309 

= Liquid Waste Disposal System. 
= No Further Action. 
= Notice of Deficiency. 
= Operable Unit. 

SWMU 
4 

5 

52 

233 

234 

LWDS 
NFA 
NOD 
OU 
RCRA 
RFI 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

RSI 
SNUNM 
SWMU 

= Request for Supplemental Information. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 

AU6·05NVP/SNL05:R5701.doc 2 

NFADate Response to NOD or 
Submitted/Batch No. RSI Submittal Date 

September 1995/ January 1998 and 
LWDS RFI Report . October 1998 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

December 2002 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

May 2001 
June 1995/2 October 1996, 

December 1999, and 
December 2002 

June 1995/2 October 1996, 
December 1999, and 

December 2002 

840857.04.22 06/13/0510:22AM 



REFERENCES 

EPA, see U.S. Environmental Protection Agency. 

New Mexico Environment Department (NMED), December 2000. "Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. December 18, 2000. 

New Mexico Environment Department (NMED). April 2004. "Compliance Order on Consent 
Pursuant to New Mexico Hazardous Waste Act § 74-4-10," New Mexico Environment 
Department, Santa Fe, New Mexico. April 29, 2004. 

NMED, see New Mexico Environment Department. 

U.S. Environmental Protection Agency (EPA), 1992. "Dermal Exposure Assessment: Principles 
and Applications," EPAl600/8-91/011B, Office of Research and Development, Washington, D.C. 

AU6·05IWP/SNL05:R5701.doc 3 840857.04.22 06/13/0510:22 AM 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

REVISED RESIDENTIAL 
RISK ASSESSMENT ANALYSES FOR 

SWMUs 5, 233, AND 234 

June 2005 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the 
United States Department of Energy's National Nuclear Security Administration under contract DE·AC04·94AL85000. 



TABLE OF CONTENTS 

1.0 SWMU 5: LIQUID WASTE DISPOSAL SYSTEM DRAINFIELD ...................................... 1 
1.1 Site Location and Operational History .................................................................. 1 
1.2 Results of Risk Analysis ....................................................................................... 5 

2.0 SWMU 233: STORM DRAIN SYSTEM OUTFALL .......................................................... 9 
2.1 Site Location and Operational History .................................................................. 9 

3.0 
2.2 Results of Risk Analysis ..................................................................................... 13 
SWMU 234: STORM DRAIN SYSTEM OUTFALL. ....................................................... 16 
3.1 Site Location and Operational History ................................................................ 17 
3.2 Results of Risk Analysis ..................................................................................... 17 

4.0 REFERENCES .............................................................................................................. 25 

APPENDIX 1 ................................................................................................................. , ........... 27 

AU6·05IWP/SNL05: R5701·1.doc 840857.04.22 06/13/0510:23 AM 



This page intentionally left blank. 

AU6-05iWP/SNL05:R570 l-l.doc ii 840857.04.22 06/13/0510:23 AM 



LIST OF FIGURES 

Figure 

1 Location of SWMU 5, Boreholes, and Monitoring Well ......................................... 3 

2 Soil Sampling Locations for SWMU 233 ............................................................. 11 

3 Soil Sampling Locations for SWMU 234 ............................................................. 19 

LIST OF TABLES 

Table 

1 Human Health Risk Assessment Values for SWMU 5 Nonradiological 
COCs ................................................................................................................... 6 

2 Human Health Risk Assessment Values for SWMU 233 Nonradiological 
COCs ................................................................................................................. 14 

3 Human Health Risk Assessment Values for SWMU 234 Nonradiological 
COCs ................................................................................................................. 21 

4 Risk Assessment Values for SWMU 234 Nonradiological Background 
Constituents ....................................................................................................... 23 

AU6·05IWP/SNL05: R570 1·1.doc iii 840857.04.2206/13/0510:23AM 



This page intentionally left blank. 

AU6-0SNlP/S NLOS:RS701-1.doc iv 840857.04.2206/13/0510:23AM 



2.0 SWMU 233: STORM DRAIN SYSTEM OUTFALL 

2.1 Site Location and Operational History 

SWMU 233 at SNLlNM is located about 30 feet southeast of TA-IV on land that is owned by 
Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). 
SWMU 233, a 175-foot-long site with two discharge points, encompasses 0.03 acres of 
unpaved ground. The first discharge point is located adjacent to the unpaved T A-IV perimeter 
road. Storm water flows across bare ground at the first discharge point and into a storm-water 
grate that is connected to another segment of buried piping. This piping terminates at a 
concrete drop structure from which the storm water discharges onto bare ground a second time 
and into an earthen ditch. The site occasionally receives storm water from a paved storage 
yard located on the west side of Building 983. The outfall was built in the early 1980s for the 
purpose of reducing the amount of soil erosion caused by storm water. The site is situated at 
the slope break between the steeply sloping, northern rim of Tijeras Arroyo and the nearly flat 
floodplain below. The vicinity of SWMU 233 is unpaved. Ground elevations at the site range 
from approximately 5,381 to 5,347 feet amsl. 

SWMU 233 is one of five storm-water outfa"s that have been connected to T A-IV; the other four 
are SWMUs 230,231,232, and 234. The TA-IV storm-water outfa"s are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharge 
Elimination System [NPOES] compliance). The outfa"s were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil was identified at SWMU 233 during inspections conducted between 1993 and 2002. 
In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. 

In the June 1995 No Further Action (NFA) Proposal for SWMU 233, the potential COCs were 
considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, 
diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals used at 
TA-IV. The analytes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative of the 
COCs. 

The TA-IV outfa"s discharge storm water about a dozen days per year in response to significant 
precipitation, typically resulting from summer thunderstorms. The outfa"s do not discharge 
either industrial waste water or septic waste. The SNLlNM Storm Water Program collects TA-IV 
storm-water samples from Station 6 and reports the water quality data in the annual SNLlNM 
Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no chemical 
releases have been reported at the T A-IV storm-water outfa"s. None of the outfa"s have been 
on the SNLlNM radioactive materials management area list. 

Figure 2 shows the boundary of SWMU 233 and the sampling locations. 
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2.2 Results of Risk Analysis 

The risk assessment calculation was performed using maximum COC concentrations and the 
methods specified in NMED's "Technical Background Document for Development of Soil 
Screening Levels" (NMED December 2000). As shown in Table 2, the total human health HI 
(0.34) is less than the NMED guidance value of 1 for the residential land-use scenario. The 
total estimated excess cancer risk is 2E-5 for the residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001), thus the excess cancer risk for this site is higher than the suggested acceptable 
risk value. 

The estimated excess cancer risk is slightly higher than the NMED guidelines for the residential 
land-use scenario when maximum COC concentrations were used in the risk calculation. 
However, the site has been adequately characterized and average concentrations are more 
representative of actual site conditions. The UCL of the mean concentrations used for the main 
risk drivers at this site are as follows (Appendix 1): 

• Benzo(a)pyrene (0.185 mg/kg) 
• Benzo(ghi)perylene (0.178 mg/kg) 

In addition, the UCL of the mean concentration for arsenic (3.53 mg/kg), the main contributor to 
the excess cancer risk (Appendix 1), is lower than the background value of 4.4 mg/kg for the 
Tijeras Supergroup; therefore, arsenic is eliminated from the risk calculation. When arsenic is 
removed from the risk calculation and the risk driver UCLs are evaluated, the excess cancer risk 
is reduced to 9E-6. Thus, by using realistic COC and associated concentrations in the risk 
calculations that more accurately depict actual site conditions, both the total HI and estimated 
excess cancer risk are lower than NMED guideline values. 

In conclusion, human health risk for SWMU 233 is within the acceptable range according to 
NMED guidance for a residential land-use scenario. 
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Table 2 
Human Health Risk Assessment Values for SWMU 233 Nonradiological COCs 

~ 
o 
8i 
"' ~ 
" " o 
~ 
o 
~ 
[i: 

COC 
Inorganic 
Arsenic 

Barium 
Cadmium 

Chromium VI 

Mercury 

Selenium 

Silver 

Organic 
Anthracene 
Acenaphthene 

Benzo( a )anthracene 
Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fiuoranthene 

2-Butanone 

Carbazole 

2-Chlorophenol 

Chrysene 

Oi-n-butyl phthalate 
Dibenz[a,hjanthracene 

Dibenzofuran 

bis(2-Ethylhexyl) phthalate 

Fluoranthene 

Fluorene 

~ Refer to footnotes at end of table. 
"!J 
;:: 

Maximuml SNLlNM Background 
UCL Concentration Concentration" 

(mg/kg) (mg/kg) 

S.1/3.53 4.4 

210 200 
2.3 <1 

0.143 J NC 

0.02d <0.1 

0.13d <1 

0.228 J <1 

0.044 J -
0.033 J -
0.236 -

0.282/0.185 -
0.291 -

0.237/0.178 -
0.2S1 -

0.006 J -
0.0126 J -
0.00766 J -

0.316 -
0.21 -

0.121 -
0.00494 J -

1.0 -
0.34S -

0.00732 J -

Residential Land-Use Scenariob Residential Land-Use Scenariob 

(Maximum Concentrations) (UCL Concentrations) 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 

0.24 1E-S Below Below 
Backgroundc BackgroundC 

0.04 - 0.04 -
0.06 2E-9 0.06 2E-9 

0.00 7E-10 0.00 7E-10 
Below Below Below Below 

Background Background Background Background 
Below Below Below Below 

Backqround Backqround Backqround Backqround 
Below Below Below Below 

Background Background Background Background 

0.00 - 0.00 -
0.00 - 0.00 -
0.00 4E-7 0.00 4E-7 

0.00 SE-6 0.00 3E-6 

0.00 SE-7 0.00 SE-7 

0.00 4E-6 0.00 3E-6 

0.00 4E-8 0.00 4E-8 

0.00 - 0.00 -
0.00 4E-10 0.00 4E-10 

0.00 - 0.00 -
0.00 SE-9 0.00 SE-9 

0.00 - 0.00 -
0.00 2E-6 0.00 2E-6 
0.00 - 0.00 -
0.00 2E-8 0.00 2E-8 

0.00 - 0.00 -
0.00 - 0.00 -



..... 
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Table 2 (Concluded) 
Human Health Risk Assessment Values for SWMU 233 Nonradiological COCs 

Maximuml SNUNM Background 
UCL Concentration Concentration" 

COC (mg/kg) (mg/kg) 
Indeno(1 ,2,3-c,d) pyrene 0.206 -
2-Methylnaphthalene 0.0053 J -
Naphthalene 0.086 J -
Phenanthrene 0.110 -
Pyrene 0.418 -

Total 

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
"Dinwiddie September 1997, Tijeras Supergroup. 
bEPA 1989. 

Residential Land-Use Scenariob 

lMaximum Concentrations) 
Hazard Cancer 
Index Risk 
0.00 3E-7 

0.00 -
0.00 -
0.00 -
0.00 -

0.34 2E-5 

cUCL concentration was below background screening level. Therefore risk was not calculated. 
dMaximum concentration is one-half the detection limit. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
UCL = Upper confidence limit (in bold). 

= Information not available. 

Residential Land-Use Scenariob 

_fUCL Concentrations) 
Hazard Cancer 
Index Risk 
0.00 3E-7 

0.00 -
0.00 -
0.00 -
0.00 -

0.10 I 9E-6 
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APPENDIX 1 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (GOGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the GOGs 
is more representative of actual site conditions. The NMED has proposed the use of the upper 
confidence limit (UGL) of the mean to represent average concentrations at a site (NMED 
December 2000). The UGL is calculated according to NMED guidance (Tharp June 2002) using 
the U.S. Environmental Protection Agency ProUGL program (EPA April 2002). Attached are the 
outputs from that program and the calculated UGLs used in the risk analysis. 
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ATTACHMENT 



SWMU 233 



SWMU233 I 

Summary Statistics for arsenic Summary Statistics for In(arsenic) 
Number of Samples 14 Minimum 0.2624 
Minimum 1.3 Maximum 1.6292 
Maximum 5.1 Mean 0.8429 
Mean 2.475 Standard Deviation 0.3637 
Median 2.4200 Variance 0.1323 
Standard Deviation 0.9682 
Variance 0.9373 Shapiro-Wilk Test Statisitic 0.9574 
Coefficient of Variation 0.3912 Shapiro-Wilk 5% Critical Value 0.8740 
Skewness 1.4511 Data are Lognormal at 5% Significance LeVE 

95 % UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 2.9332 MLE Mean 2.4819 

MLE Standard Deviation 0.9334 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.3761 

Adjusted-CL T 3.0078 MLE Skewness 1.1814 
Modified-t 2.9500 MLE Median 2.3231 

MLE 80% Quantile 3.1589 
95 % Non-parametric UCL MLE 90% Quantile 3.7072 

CLT 2.9006 MLE 95% Quantile 4.2258 
Jackknife 2.9332 MLE 99% Quantile 5.4135 
Standard Bootstrap 2.8909 
Bootstrap-t 3.0793 MVU Estimate of Median 2.3121 
Chebyshev (Mean, Std) 3.6028635 MVU Estimate of Mean 2.4696 

MVU Estimate of Std. Dev. 0.9129 
MVU Estimate of SE of Mean 0.2438 

UCL Assuming Lognormal Distribution 
95% H-UCL 3.0224 
95% Chebyshev (MVUE) UCL 3.5323 
99% Chebyshev (MVUE) UCL 4.895374 
Recommended UCL to use: 

. IStudent's-t or H-UCL 
. 



SWMU233 1 

Summary Statistics for benzo(a)pyrene 
Number of Samples 10 
Minimum 0.0010 
Maximum 0.2820 
Mean 0.1239 
Median 0.1290 
Standard Deviation 0.1057 
Variance 0.0112 
Coefficient of Variation 0.8529 
Skewness 0.0976 

Shapiro-Wilk Test Statisitic 0.7194 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data are Normal: Use Student's-t UCL 

1 1 
951% UCL (Assuming Normal Data) 

Student's-t 0.1852 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1800 
Modified-t 0.1853 

·951% Non-parametric UCL 
CLT 0.1789 
Jackknife 0.1852 
Standard Bootstrap 0.1765 
Bootstrap-t 0.1867 
Chebyshev (Mean, Std) 0.2696 



SWMU 233 1 

Summary Statistics for benzo(ghi)perylene 
Number of Samples 10 
Minimum 0.0025 
Maximum 0.2370 
Mean 0.1315 
Median 0.1650 
Standard Deviation 0.0927 
Variance 0.0086 
Coefficient of Variation 0.7051 
Skewness -0.7145 

Shapiro-Wilk Test Statisitic 0.6447 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

1 1 
951% UCL (Assuming Normal Data) 

Student's-t 0.1852 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1726 
Modified-t 0.1841 

951% Non-parametric UCL 
CLT 0.1797 
Jackknife . 0.1852 
Standard Bootstrap 0.1775 
Bootstrap-t 0.1770 
Chebyshev (Mean, Std) 0.2592 
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Site History 

Sandia 
National 
Laboratories 

SWMU 233 (Storm Drain System OuUall) covers approximately 0.03 acres of unpaved ground along the 
steep northem rim of lljeras Arroyo. The ouUall consists of a 175-ft long site with two storm-water dis
charge points. The first discharge point is located next to the unpaved TA-IV perimeter road at the end of 
the TA-IV outfall pipe. Storm water flows across bare grQund at the first discharge point and then into a 
storm-water grate that Is connected to a 75--ft long segment of buried piping. This piping terminates at a 
concrete drop structure from which the storm water discharges, for a second time, Into an earthen ditch. 

The site continues to occasionally receive storm water from a paved area located inside the TA-IV perime
ter fence. The outfall was bul~ In the ea~y 1980s. No chemical releases have been reported for the catch
ment areas. 

Depth to Groundwater 
The regional aquifer Is approximately 470 ft bgs, and a perched aquifer (not a source of drinking water) Is 

approximately 300 It bgs. 

Constituents of Concern 
VOCs 
SVOCs 
RCRA metals 
Chromium VI 

Recommended Future Land Use 
Industrial land use was established for this site. 
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SWMU 233 
Storm Drain System Outfall 

Soli sample collection In the bottom ha~ of SWMU 233, June 2001 . The drop structure Is visible at 
the bottom 

Summary of Data Used for NF A Justification 
Site Inspections were conducted between 1993 and 2002; no stained soli was observed. 

In June 1994, the ground surface at SWMU 233 was surveyed for UXO/HE and radioactive materials; no 
anomalies were detected. 

In September 1994, shallow-soil samples were collected at the most likely locations of contamInation. 
Eight samples were collected, including two samples at the first discharge poInt. four at the second dis
charge point, and two at the furthest extent of visible erosion and scour. The maximum sampling depth of 
the eight samples was three ft bgs. The soli samples were analyzed for TAL metals. TPH. VOCs. SVOCs, 
tritium. and gamma~mlttlng radianuclldes. No VOCs were detected in the soU samples. Twelve SVOCs 
were detected at low concentrations. The maximum TPH concentration was 140 mglkg. Of the metals. 
cadmium exceeded the background value. The maximum cadmium concentration was 2.3 mglkg. which 
exceeded the background value of < 1 mgikg. No radionuclides were detected above baci<ground aellvl
ties; however. where U-235 and U-238 were not detected, the MDAs exceeded the background aelivities. 

In September 2000, historical aerial photographs and TA-IV engineering drawings were used to confirm the 
discharge locations. 

In June 2001 . soli samples were collected at the first discharge point and at two locations below the sec
ond discharge point. Five soli samples plus one duplicate were collected at depths ranging from 0 to 5 ft 
bgs. All six samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium VI , gamma-emitting 
radionuclldes, gross alpha/beta, and tritium. No VOCs were detected in the samples. Seventeen SVOCs 
were detected. The maximum TPH concentration was 36 .2 mglkg. Chromium VI was detected In one 
sample at a concentration of 0.143 J mglkg. No RCRA metals or radionuclldes were detected above the 
background values. 

Recommended Future Land Use 
Industrial land use was established for this site. 

Risk assessment results for the residential scenario are calculated per NMEO risk assessment guidance In 
2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit Modlflcation Process." 

Because COCs were present In concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, II was necessary to per
form a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 

The maximum concentration for lead was 12 mglkg. The EPA Intentionally does not provide any human 
health toxicological data on lead; therefore. no risk parameter values could be calculated. The NMED guid
ance for lead screening concentrations for construction and industrial land-use scenarios are 750 and 1,500 
mg/kg. respectively. The EPA screening guidance value for a residential land-use scenario is 400 mg/kg. 
Because the maximum concentration value for lead at this Site Is less than the screening values, lead was 
eliminated from further consideration in the human health risk assessment. (See Footnote "b" in risk table 
belOW.) 

The total human health HI was 0.34 for the residential land-use scenario, which Is less than the NMED 
guideline of 1. The total estimated excess cancer risk was 2E-S for the residential land-use scenario, which 
is above the NMED guideline of 1 E-S. Using the UCLs of the mean concentrations for the main contributors 
to risk (arsenic. benzo(a)pyrene. and benzo(g,h.l)perylene]. the total estimated excess cancer risk was 
reduced to 9E-6. Thus. the total HI and estimated excess cancer risk are below the NMED guidelines for a 
residential land-use scenario. 

The human health incremental TEDE for a residenUalland-use scenario was 5.5E-2 mremlyr. which Is 
below the EPA numerical guideline of 75 mrem/yr. and the human health incremental TEDE for an industrial 
land-use scenario was 2.06E-2 mremlyr. which is below the EPA numerical guideline of 15 mremlyr. 
Therefore. SWMU 233 is eligible for unrestricted radiological release. 

USing the SNL ecological risk assessment methodology. the ecological risk for SWMU 233 is predicted to 
below. 

In conclusion. human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance. Thus, SWMU 233 Is proposed for CAC without institutional controls. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John GoUld 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoralion Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
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Sandia National Laboratories 
Justification for Class III Permit Modification 

March 2006 

SWMU233 
Operable Unit 1309 

Storm Drain System Outfall 

NF A Submitted August 1995 

NOD Response Submitted October 1996 

NOD Response Submitted January 2000 

NOD Response Submitted January 2003 

Supplemental Risk Submitted June 2005 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a mUltiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy's 
National Nuclear Security Administration under contract DE-AC04-94AL85000. 
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Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P. O. Box 5400 

Albuquerque, New Mexico 87185-5400 

. hUG ~ & 1995 

CERTIFIED MAll - RETURN RECEIPT REQUESTED 

Mr. David Nele[gh, Chief 
New Mexico and Federal Facilities Section 
RCRA Permits Branch 
U. S. Environmental Protection Agency, Region vI· . ( . 
1445 Ross Avenue, SUite 1200 . 
Dallas, TX 75202-2733 

Dear Mr. Neleigh: 

Enclosed are copies of the second set of No Further Action (NFA) proposals for 23 
solid waste management units (SWMUs) from t;,e Resource Conservation and 
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final 
Permit for Sandia National LaboratoriesJNew Mexico (SNLINM), ID No. 
NM5890110518. 

Copies of these proposals are also being submitted for comment to the New 
Mexico Envfronment Department {NMED), Hazardous and RadiOactive Materials 
Bureau. The Class 3 permit modification process will. be initiated after regulatory 
comments are addressed. 

If you have any questions, please contact John Gould at (505) 845-6089 or 
Mark Jackson at (505) 845-6288. 

Enclosures 

cc wlenclo$ures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 

Sincerely. a 
f!f7Y.jI 
~C" MichaeJ J. Zamors:4 
] Acting Area Manager 



Mr. David Neleigh 

cc w/o enclosures: 
M. Jackson, KAO 
J. Johnsen, KAO-AIP 
C. Soden, AL, EPD 
N. Morfock, EPA, Region VI 
T. Roybal, SNL, MS 1147 
M. Davis, SNL. MS 1147 
T. Vandenberg, SNL. MS 0141 
E. Krauss, SNL, MS 0141 
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PROPOSAL FOR 
NO FURTHER ACTION 

Site 233, Storm Drain System Outfall Site . 
Operable Unit 1309 

SANDIA NATIONAL LABORATORIES/NEW MEXICO 



1. Introduction 

1. 1 ER Site Identification Number and Name 

Sandia National LaboratorieslNew Mexico (SNLINM) is proposing a risk-based no further 
action (NFA) decision for Environmental Restoration (ER) Site 233, Storm Drain System 
Outfall Site, Operable Unit (OU) 1309. ER Site 233 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNLINM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 

1.2 SNL/NM Risk-based NFA Process 

This proposal for a determination of an NF A decision has been prepared using the criteria 
presented in Section 4.5.3 of the SNLINM Program Implementation Plan (PIP) (SNLINM 
February 1994). Specifically, this proposal will "contain information demonstrating that this 
SWMU has never contained constituents of concern that may pose a threat to human health or 
the environment" [as proposed in the Code of Federal Regulations (CFR), Section 40 
Part 264.51 (a) (2)] (EPA July 1990). The HSWA Module IV contains the same requirements 
for an NF A demonstration: 

Based on the results of the RFI [RCRA Facility Investigation] and other 
relevant information, the Permittee may submit an application to the 
Administrative Authority for a Class III permit modification under 40 CFR 
270.42(c) to terminate the RFI/CMS [corrective measures study] process for a 
specific unit. This permit modification application must contain information 
demonstrating that there are no releases of hazardous waste including hazardous 
constituents from a particular SWMU at the facility that pose threats to human 
health andlor the environment, as well as additional information required in 40 
CFR 270.42(c) (EPA August 1993). 

For a risk-based proposal, an SWMU is eligible for an NF A determination if the NF A 
criterion established by the SNLINM permit is met. This criterion, found in Section M.1 of 
the permit, is as follows: "[T]here are no releases of hazardous waste including hazardous 
constituents ... that pose threats to human health andlor the environment..." This risk-base 
proposal contains information needed to make the NF A determination. 

This proposal is using the technical approach which is the foundation for the SNLINM 
corrective action process. The details of the SNLINM technical approach are provided in 
Appendix C of the PIP. The first step in the technical approach is the data qualitative review 
step (the same step used to determine whether the SWMU is eligible for administrative NF A). 
Should significant uncertainties remain, the assessment of the SWMU continues within the 
SNLINM technical approach. 

At this site, sufficient data were not available to compare to established action levels or 
• develop site-specific action levels. Background soil samples were collected and analyzed to 
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develop upper tolerance limits (UILs) for metals. Site-specific data were collected to 
compare to existing soil action levels (proposed Subpart S action levels) and UTLs. If site
specific concentrations exceeded the proposed Subpart S action levels or UTLs, then a risk ... 
assessment was performed. The site-specific concentrations were compared to the derived ris~ 
assessment action levels. Concentrations less than these action levels, either proposed Subpart 
S action levels, UTLs, or derived risk-based values, triggered this NFA proposal for Site 233. 

1.3 Local Setting 

SNLINM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB) , the United States Forest Service, the State of New Mexico, and the Isleta Indian 
Reservation. SNLINM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 

ER Site 233 (Figure 1) is located on land owned by DOE. The outfall is located along the 
northern embankment of Tijeras Arroyo south-southwest of Building 986 in Technical Area 
(TA) IV. 

Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces, which in turn 
contain nine geomorphic sUbprovinces. Site 233 lies within the Tijeras Arroyo subprovince. 
The Tijeras Arroyo SUbprovince is characterized by broad, west-sloping alluvial surfaces and 
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived 
from many sources, including granitic and sedimentary rocks of the Sandia Mountains, 
sedimentary and metamorpmc rocks of the Manzanita Mountains, and sediments of the Upper e 
Santa Fe Group. 

2. History of the SWMU 

2.1 Sources of Supporting Information 

In support of the request for a risk-based with confirmatory sampling NF A decision for ER 
Site 233, a background study was conducted to collect available and relevant site information. 
Interviews were conducted with SNLINM staff and contractors familiar with site operational 
history. 

The following information sources were available for the use in the evaluation of ER Site 
233: 

• Confirmatory-sampling program conducted in September 1994 
• Risk analysis for one radionuc1ide 
• One surface radiation survey 
• One unexploded ordnancelhigh explosives (UXOIHE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
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2.2 Previous Audits, Inspections, and Findings 

In November 1993, the'Sandia ER staff recognized Site 233 as a SWMU. ER Site 233 was 
not listed as a potential release site based on the Comprehensive Environmental Assessment 
and Response Program (CEARP) interviews in 1985 (DOE September 1987). In addition, Site 
233 was not included in the Environmental Protection Agency (EPA) RCRA Facility 
Assessment (RFA) in 1987 (EPA April 1987) and Site 233 was not included in the Hazard 
Ranking System (DOE September 1987). 

2.3 Historical Operations 

The outfall discharged industrial effluent and storm water from TA-IV (Figure 1). Currently, 
the outfall discharges only storm wateL The specific constituents in the industrial effluent are 
not known. The possible discharge contaminants include chromates, antifoularits, chromium, 
sodium hydroxide, hydrochloric acid, chromosulfuric acid, diesel, and other petroleum 
products. Mineral oil is also considered a potential soil contaminant because of a recent 
release (June 1994) of mineral oil at a similar outfall, Site 232. 

3. Evaluation of Relevant Evidence 

3. 1 Unit Characteristics 

The Storm Drain System Outfall is confined to the downstream natural drainage. All releases 
would be contained in this limited area. 

3.2 Operating Practices 

Based on interviews and personnel correspondence, the outfall discharged industrial effluent 
and storm water from approximately 1978 to 1991. Examination of aerial photographs 
confirms this time frame but provides no additional information. 

3.3 Presence or Absence of Visual Evidence 

The approximately 175-foot long outfall and the cement culvert are the only physical evidence 
of the outfall system. No discoloration of soils was observed during site reconnaissance and 
soil sampling activities. 

3.4 Results of Previous Sampling/Surveys 

In 1994, the site was visually surveyed for surface indications of UXOIHE. No UXOIHE 
were found (SNLINM 1994a). Also in 1994, a surface radiation survey was conducted on the 
entire site using an Eberline ESP-2 portable scaler, with an Eberline SPA-8 (2 inch X 2 inch 
sodium iodide) detector. A thirty second integrated count was performed at each proposed 
sample location, while scanning the detector over an area approximately 2 feet in radius 
around the sample location. The alarm was set at 1.3 times the background count rate. No 
alarms occurred during the survey. No surface anomalies were detected (SNLINM 1994b). 
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3.5 Assessment of Gaps in Information 

No environmental sampling data existed for Site 233. If contamination was present, potential A 
constituents of concern (metals, radioactive constituents, and organic constituents), would be .. 
expected at shallow depths. Metals and radioactive constituents generally adsorb on soil and 
precipitate rather than remaining soluble. If organic constituents were introduced in the 
drainage, they should be detectable in surface or shallow subsurface soils. 

__________ . __ ~.Ji. (;p.rrfirmlltQr}lSampliDg_~ ___________________ ._. __________ --------------------------:----------

A surface (0-6 inches deep) ana shallow subsurface (6-36 inches deep) soil sampling program 
was developed and implemented in September 1994. The Confirmatory Sampling and 
Analysis Plan (SAP) can be found in Appendix A. Those soil sample results exceeding an 
action level are summarized in Table 1. A complete list of "hits" or detections and quality 
assurance (QA) results can be found in Appendix B. 

For health and safety purposes, a photoionization detector, OVM, was used throughout the 
field program. The OVM measured no anomalous vapor concentrations. 

Surface and shallow subsurface soil samples were collected at the most likely locations of 
contamination. The site "daylights" at two points. Two samples were collected where it first 
daylight:s. Then the surface discharge runs through a second concrete culvert. Four samples 
were collected where it exits the second culvert. This was the area of the greatest visible 
erosion. Two more samples were collected at the furthest extent of visible erosion and scour a 
(Figure 1). Every sample was analyzed for metals1

, chromium+6
, and total petroleum .. 

hydrocarbon (TPH). The four subsurface samples also were analyzed for volatile organic 
compounds (VOCs). Four samples were analyzed for semivoiatile organic compounds 
(SVOCs). As a general check for radioactive constituents, two samples were analyzed for 
tritium, one sample was analyzed for isotopic uranium and plutonium, and four samples were 
screened with in-house gamma spectroscopy. 

3.6. 1 Background Samples for Metals and Radioactive Constituents 

UTLs for background metals were calculated from analyses of 24 samples collected in the
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95 th 

percentiles for background radionuclides were calculated from samples collected throughout 
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. -

3.6.2 Organic Compounds 

No VOCs or SVOCs were detected positively. Some organic compounds were detected at 
levels below the reportable limit (qualified with a "]" in Table 1) and some also were detected 

1 Although the target analyte list (TAL) metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic, 
major cations are not induded in the evaluation. They do not pose a significant environmental or human health risk regardless A 
of concentration. .. 
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in the associated in the blank sample (qualified with a "B"). N~ne of these qualified 
detections indicate signiJicarit contamination. --

TPH was detected in four of the eight samples. Three of these four detections were at 
concentrations below 100 milligrams per kilogram (mglkg). One TPH analyses (Sample 233-
02-B) indicated a concentration of 140 mglkg. The average of the four samples was 82 
mglkg. These TPH detections do not indicate significant contamination. 

3.6.3 Metals 

The maximum local background value for beryllium was 0.53 mglkg. Beryllium was not 
detected above 0.53 mglkg. Mercury, selenium, silver, and chromium+6 were not detected at 
Site 233. All other metal concentrations except one analysis for zinc were below UTLs. 
Sample 233-03-A had a zinc concentration of 110 mglkg, compared to a UTL of 79 mglkg. 
The proposed Subpart S Action Level for zinc is 20,000 mglkg. The site is considered to be 
risk-free in terms of metals contamination. 

3.6.4 Radionuclides 

Thallium was not detected at Site 233. Plutonium-239/240, plutonium-238,and uranium-
235/236 were not detected above the minimum detectable activity (MDA). Activities of 
uranium-238 at 0.54 picocuries per gram (pCi/g) and uranium-234 (0.65 pCi/g) were detected 
in Sample 233-01-A, below the base-wide background 95 th percentiles of 1.1 and 1.0 pCi/g 
and below the maximum local background activities of 0.84 and 0.97 pCi/g, respectively. 
Tritium was detected in two samples with activities of 0.025 and 0.038 pCi/g, respectively. 

3.6.5 Quality Assurance Results 

As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality 
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part 
of the II-site sampling program. Analyses indicate that the field soil duplicates were 
comparable to the original soil sample results. The trip blanks and rinsates indicated no 
significant sampling contamination. QA results can be found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNLINM 1994). 

3. 7 Risk Analysis 

To further evaluate the site data for radionuclides with activities above background UTLs (or 
95 th percentiles) or those without background UTLs, risk was analyzed for tritium, assuming 
the maximum detected activity. 

The risk calculations were designed to produce conservatively large estimates of radioactive 
dose to counter uncertainties in the soil data. This approach facilitates the following decision 
regarding future activities at Site 233: 

No Further Action Proposal (Site 233) Page 5 



• If the conservative estimates based on the soil data result~ ~11 an ~ unacceptable dose 
(greater than 10 mrem/year), further investigation andioiremediation will be needed; 
or 

• If the dose estimates are acceptable, the potential for health hazards at the site is 
extremely low, and further actions will not be needed. 

The radionuclide dose was computed using methods and equations promulgated in proposed 
RCRA Subpart S documentation (EPA 1990). Accordingly, all calculations were based on the __ 
assumption that receptor doses from radionuclides result from ingestion of contaminated soil. 

Calculation of radionuclide doses required values of dose conversion factors, which are used 
to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents (in units 
of rnrem/year). A published value of the dose conversion factor (Gilbert et a!., 1989) exists 
for tritium. 

To assure that the computed doses were conservatively large, only the maximum observed 
activity of tritium was employed. 

Following proposed Subpart S methodology, the equation and parameter values used to 
ci\.lculate the summed radioactive dose were: 

where: 

DOSE 
DSR 

S 
I 
DCF 

= 

= 

DOSE = DSR x S 

total effective dose equivalent (rnrem/yr); 
dose-to-soil concentration ratio for the radionuclide (mremlyr)/(pCi/g), = 
I X DCF; 
soil concentration of the radionucIide (PCi/g); 
soil ingestion rate = 0.2 g/day = 73 g/yr; and 
dose conversion factor for the radionuclide (rnremlpCi). 

The PIP stipulates that, for the purpose of computing media action levels, the total radioactive 
dose at a site should not be greater than 10 mremlyear (SNLINM 1994), which corresponds to 
a cancer risk of less that 10-6 excess deaths. 

The input and results of the risk calculations are presented in Table 2. The radioactive dose 
is less than 10 mrem/year. Therefore, the site is considered to be risk-free in terms of 
radionucIide contamination. 
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3.8 Rationale for Pursuing a Risk-based NFA Decision 

--
Surface soil and shallow subsurface soil samples were collected at the two locations where the 
drainage "daylights" from concrete culverts and at the furthest extent of visible erosion/scour 
where the discharged effluent would have most likely settled. These three areas are the most 
likely areas for contamination. SNLINM is proposing a risk-based NFA because 
representative soil samples from ER Site 233 have concentrations less than action levels; 
either proposed Subpart S action levels, background UTLs, background 95 th percentiles, or 
derivedrisk-ba-sed -values.- ----- ----.- _. --- -

In addition 
• A site visit in 1993 by ER personnel confirmed the presence of a confined natural 

drainage with no discoloration in the soils. 

• In June 1994, a UXOIHE visual survey was conducted by KAFB Explosive Ordnance 
Division (EOD) and found no UXOIHE ordnance debris at Site 233 (SNLINM 1994a). 

• In September, 1994, as part of the surface soil sampling effort at Site 233, a surface 
radiation survey was conducted (SNLINM 1994b). No surface anomalies were detected at 
Site 233. 

4. Conclusion 

Based upon the evidence cited above, ER Site 233 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 233 is recommended for an NF A determination. 
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Figure 1. Storm Drain System Outfall Site 233. 
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Table 1. Site 233 - Results of Shallow Soil Sampling and Analysis 
Sample 

Analytical Method Constituent 
Concentration 

Qualifier(s) 
Background Action Level 

Identifier (mglkg) (mglkg) (mglkg) 

233·01·B YOCs (8240) 2·butanone 0.005 JB 

233-02·B YOCs (8240) 2·butanone 0.004 JB 

233·03·B YOCs (8240) 2·butanone 0.006 JB 

233·04·B VOCs (8240) 2·butanone 0.006 JB 

233·01·B SVOCs (8270) Acenaphthene 0.033 J .... .... .. ......... . ... . .... ... ... ... . _ ..... ... ._._- . - .. ....... . .. 

233·02·B SYOCs (8270) 
Bis(2·ethylhexyl) 

1.0 B 
phthalate 

233·01·A SYOCs (8270) Anthracene 0.044 J 

233·01·A SYOCs (8270) 
Benzo(a) 

0.049 J anthracene 

233·04·A SYOCs (8270) 
Benzo(a) 

0.036 J 
anthracene 

233·01·A SYOCs (8270) 
Benzo(b) 

0.055 J 
fluoranthene 

233·04·A SYOCs (8270) 
Benzo(b) oms J 

fluoranthene 

233·0)·A SYOCs (8270) 
Benzo(a) 

0.070 J 
pyrene 

233·04·A SYOCs (8270) 
Benzo(a) 

0.093 J 
pyrene· 

233·01·A· SYOCs (8270) Chrysene 0.10 J 

233·04·A SYOCs (8270) Chrysene 0.12 J 

233·01·B SYOCs (8270) 
Di·n·butyl 

0.21 J 
phthalate 

233·04·B SYOCs (8~70) 
Di·n·buty) 

0.057 J 
phthalate 

233·01·A SVOCs (8270) Fluoranthene 0.099 J 

233·01·B SVOCs (8270) Fluoranthene 0.068 J 

233·04·A SYOCs (8270) Fluoranthene 0.073 J 

233·04·B SVOCs (8270) Fluoranthene 0.047 J 

233·0)·B SYOCs (8270) Napthalene 0.086 J 

233·01·B SVOCs (8270) Phenanthrene 0.11 J 

233·01·A SVOCs (8270) Pyrene 0.083 J 

233·01·B SYOCs (8270) Pyrene 0.043 J 

233·04·A SVOCs (8270) Pyrene 0.049 J 

233·02·B TPH (8015) TPH 140 

233·03·A TPH (8015) TPH 40 

233·03·B TPH (8015) TPH 78 

233·04·B TPH (8015) TPH 68 

233·03·A TAL Metals (6010) Zinc 110 79 20,000 . 

233·01·A Tritium (600 906.0)' Tritium 0.025 pCi/g 2,170,000 pCilg 

233·04·A Tritium (600 906.0) Tritium 0.038 pCi/g 2,170,000 pCilg 
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-~-~------~--TableT~ Site--23r=-Results oFSliallowSoir-SrunpHng and Analysis (Concluded) 

A "J" qualifier means detected at a concentration below the laboratory reporting limit. 

A "B" qualifier means detected in the associated blank sample. 

For zinc, background is the 95 percent upper tolerance level for the local background data. 

For zinc, the action level is the proposed Subpart S action leveL 

The tritium action level is a calculated risk-based leveL 

Table 2. Risk Calculations for Site 233 

Constituent Activity (PCi/g) 
DCF Individual Dose 

Source of DCF 
(mrem/pCi) (mrem/year) 

Tritium 3.80E-02 6.30E-08 1.75E-07 Gilbert et aI., 1989 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Introduction 
The purpose of the sampling and analysis described in this plan is to determine the 
appropriate way to proceed toward closure of 11 ( of the 17) sites in the Tijeras Arroyo 
Operable Unit. Based on the surface and shallow subsurface soil samples and analyses for 
the constituents of concern (COCs), one of three approaches will be pursued for each site: 

1. A petition for "No Further Action" (NFA) will be produced for regulatory 
consideration; 

2. A voluntary corrective measure (VCM) will be designed and implemented, 
hopefully followed by an NFA petition; or .. .. . 

3. The site assessment and eventual closure will follow the standard RFI/CMS path 

Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the 
storm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, II, 
and IV. The general sampling program for the outfaUs will be to collect four samples at the 
head of the outfall, two samples of surface soil (0 to 6 inches deep) and two samples of 
shallow subsurface soil (18 to 36 inches deep) and four samples (two surface soil and two 
shallow subsurface soil) at the furthest extent of channel erosion and scour. The analytes 
for most of the samples are volatile organic compounds, semi-volatile organic compounds 
[BNAs), metals, chromium+ 5'for samples where chromium is found in a metals analysis, total 
petroleum hydrocarbon (TPHI. explosives, Total Kjeldahl Nitrogen {TKNI. nitrate/nitrite, and 
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and 
chlorodiphenyls (PCBs). 

Sampling Procedures and Volumes 
Surface soil samples will be collected with a stainless· steel scoopula or trowel and placed in 
a stainless steel bowl. After at least 1000 mIl of soil has been collected, the soil will be 
thoroughly mixed in the bowl and transferred to two or three 500-ml sample bottles with a 
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate 
sample information (sample depth, collection date and time, etc.) will be documented on the 
chain-of custody (CDC) after each sample is collected. Samples will then be packaged and 
cooled to 4 degrees Celsius. '. 

Shallow subsurface soil samples (18-36 inches) will be collected with a 2-inch (minimum) 
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into 
the ground until the bucket at the end of the auger (last 6-8 inches) is full of soil or refusal 
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume. 
A hand shovel may also be used to bypass large rocks in order to continue with the auger. 
The auger is then extruded counter-clockwise from the ground and the soil is removed from 
the auger and placed in a stainless steel bow!. After 1,1252 ml of soil has been collected, 
the soil will be mixed in the bowl and transferred to two or three 500-ml sample bottles and 
one 125-ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled 
accordingly and the appropriate sample information will be documented on the COC after 
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius. 

Waste Generation and Equipment Decontamination 
Decontamination of sampling equipment will be done between each sample. 
Decontamination will include thoroughly washing the inside and outside of the sampling 
equipment with a spray of ALCONOX'" or LlQUINOX'" and water; rinsing with distilled, 

1The sample volume varies between 1,000 and 1,500 ml depending on the analyses for the sample. 

2The sample volume varies between 1,125 and 1.625 ml depending on the analyses for the sample. 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

deionized water; and drying before reusing. No soil waste will be generated. The soil 
removed from the hand-auger- holes, while collecting samples at a depth of 18 to 36 inches, 
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers, 
and shovels, will be decontaminated with water and ALCONOX'" after each use. The decon 
leachate w[l/ be stored in capped 1-gallon containers. One or two containers will be used for 
each site and two to four containers will be used for the background samples. The 
containers will be labeled as "lOW" and the site number identified on each container. All the 
containers will be stored at Site 232, a central location. The leachate waste will be disposed 
according to the analytical results of the soil samples collected at the site. 

Site Descriptions 
The sites that will be sampled are 

• Site 46, Old Acid Waste Line Outfall; 
• Site 50, Old Centrifuge Site; 
• Site 77, Oil Surface Impoundment; 
• Site 227, Bldg. 904 outfall; 
• Site 229, Storm Drain System Outfall; 
• Site 230, Storm Drain System Outfall; 
• Site 231, Storm Drain System Outfall; 
• Site 232, Storm Drain System Outfall; 
• Site 233, Storm Drain System Outfall; 
• Site 234, Storm Drain System Outfall; and 
• Site 235, Storm Drain System Outfall.-

The site locations are shown in Figure 1. A description of the site history, conditions, 
previous investigations, and sampling plans are described in the following sections. 

Site 46: Acid Waste Line Outfall 
The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line 
begins as a north-south trending, 750-feet long open trench in a grassy field, northwest of 
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the trench. As the 
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway 
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed 
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably 
supported by the discharge, growing southeast of the spillway to the active arroyo channel 
(about 200 feet distance from the spillway). The site is not restricted and is easily 
accessible. 

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line has been discontinued. The line received wastes from plating, etching, and photo 
processing operations, and cooling tower "blow down". Acids and metals are target 
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site' history, 
and ferric chloride was found in the soils during a limited sampling event. Various 
radio nuclides, possibly including tritium, uranium, and plutonium were used in TA I. 

Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site 
98 {Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of 
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odor, The 
waste solution from the silver re~overy unit reportedly was discharged to the Old Acid Waste 
Line, which is the only specific information about chemical discharges. 

The site has been visually surveyed for surface indications of unexploded .ordnance and high 
explosives (UXO/HE), No UXO/HE were found. Also, a surface radiati.on survey was 
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conducted on the entire site. -No surface radiation anomalies were detected. 

The sampling program includes four samples collected at the "head" of the site outfall (by 
the fire extinguisher training area west of TA IVI and four samples collected by the spillway 
into the Tijeras Arroyo drainage /Figure 1). Every sample will be analyzed for tritium, metals, 
chromium +6/if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be 
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples witt be 
analyzed for vol-atiles. The analytes are fisted in Table 1. A "4ft on the table indicates that 
All the samples will be analyzed 
for that specific analyte whereas a "2" .on the table indicates half the samples will have 
additional analyses for the analyte listed. 

Site 50: Old Centrifuge 
Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the 
early 19505 to test units under G forces. The fClciJity is located east of the TA (I fence in a 
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete 
centrifuge pad has a diameter of 80 to 90 feet. _ The site has a 7-foot high wooden retaining 
wall on the north, east, and south sides. The west side is open. The centrifuge arm 
assembly, which has a 20-foot radius~ is sitting outside the wall to the north and appears to 
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable 
between two telephone poles on the north and south side of the pad. The control wiring 
went to a bunker located to the southwest over the escarpment. The bunker had a electrical 
transformer containing PCB. The electrical transformer has been removed. The pad was not 
stained and no spills or leaks were reported. 

The centrifuge was rocket driven by two T40 6-KS-3000 or two Deacon 3.505-5700 solid 
rocket motors. The combustion byproducts produced by these rocket motors were carbon 
dioxide, carbon monoxide, water, hydrochloric acid, -aluminum oxide, - and possibly barium 
oxide. No other HE is known or suspected at the site. The rocket orientation would expel 
combustion byproducts towards the retaining wall and the opening to the w~st. The rocket 
propellant would be consumed in the rocket motor case: Under normal operating conditions, 
no unburned propellant would be released. 

In 1987, a reconnaissance investigation at five potential contaminated sites, including the 
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium, 
TNT, HSl inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including 
barium, were detected at concentrations well below regulatory action levels. Total uranium 
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides, 
and semi-volatiles TClP compounds were not detected. 

Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected 
to be around the edge of the centrifuge pad at the surface, probably along the open west side. 
The constituents of concern are metals (specifically lead, beryllium, and barium), depleted 
uranium, and high explosives. Four surface samples and four subsurface samples will be 
COllected. The sampling locations will be biased toward the west side of the site because that is 
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the 
subsurface samples will be analyzed for uranium and high explosives. All four subsurface 
samples will be analyzed for metals. 

Site 77: Oil Surface Impoundment 
The Oil Surface Impoundment Site is outside the TA IV fence, southeast of Building 981-1. The 
surface impoundment, which was constructed in the 1970's, is used to catch waste water from 
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was 
unlined. Since then the impoundment was drained. Soil samples were analyzed for PCBs and 
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__ solvents. Based on the analytical results, the impoundment was determined 10 be clean. 
Subsequently, the impoundment was lined with geotextile and is now regulated under Sandia's 
Surface Water Discharge Program. 

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and 
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface 
samples are proposed. The samples will be collected along the perimeter of the existing lined 
pond (Figure 1). All the samples wilt be analyzed for PCBs. The subsurface soil samples also 
will be analyzed for volatile organic compounds (Table 1). 

-e 

.--~-----~ ----------
-- - --- - --. Site 227:B1TnKer904-0-ulfalr-~-

Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 46) in TA II. The 
site starts where the discharge exits the septic tank piping system, approximately 100 feet 
northeast of the southemmost point of TA II. The extent of the area influenced by the discharge 
may include the bank of Tijeras Arroyo below the outfall and some area between the outfall and 
the main channel of Tijeras Arroyo. The site is along the eastem edge of ER Site 45. 

-- - - -------_.-.. _ .. _.- -_ .. _- --, .... _--. - - - ---- -
Building 904, built in 1948, was used fOfweapons assembly, HE testing, photo processing, and 
various other testing. Sanitary wastes were discharged to a septic tank, and other wastes were 
discharged to the outfall. 

Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras 
Arroyo due to a fecent release (June 1994) of mineral oil at Outfall 232 and vague historical 
records. 

Possible soil contaminants are explosives, radioactive materials froni weapons processing, 
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methyl ethyl 
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohols), and inorganics (ammonium 
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide). 

Access to this site is along the TA II perimeter road. This site is within the TA \I testing exclusion 
zone. The best days to sample are generally Friday, Saturday, and Sunday, when'testing ceases. 
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Prior to sampling 

1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 
drainage; 

2. these locations will be visually scanned for UXOIHE; and 
3. these locations win be screened for surface radiation anomalies. 

The proposed sampling program is to collect four surface soil samples and four sharrow 
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The 
other two surface and two subsurface samples will be collected at the furthest visible channel 
erosion and scour (Figure 1). The analytes are listed in Table 1. 

Sites 229 - 235: Storm Drain Systems Outfalls 
These sites consist of the discharge areas at seven outfalls along the northern embankment of 
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs I, II, and IV. 
Presently they only discharge storm water. The outfalls receive runoff from Site 96 (Storm Drain 
System) and other engineered drain systems within the three TAs. The sites are along 
approximately 'X miles of the embankment. 

The specific constituents in the industrial effluent at these sites are not known. The possible 
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array 
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only), 
semi-volatiles, metals and Chromium"';, if chromium is found in the metals analysis. 
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Mineral oil is also being considered a potential soH contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical 
records. Therefore, soil samples will also be analyzed for TPH. 

At Sites 229 through 234, prior to sampling 
1. tumbleweeds wilt be cleared from locations to be sampled and placed adjacent to the 

drainage; 
2. these locations will be-visually scanned tor UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

Site 229 is due east of the footings of the old guard tower and the south "comer" of the TA II 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along the TA 1/ perimeter road. This site is within the TA II testing exclusion zone. The 
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce 
Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Because this site discharges from TA II, various radionuclides, possibly including tritium, uranium, -
and plutonium are of concern; Four surface soil and four subsurface soil samples will be collected 
at this site (Figure 1). The analytes are listed in Table 1. 

Site 230 is west of Building 970 in TA IV. A drain pipe discharges into a bowl-shaped concrete 
structure adjacent to Building 970A. Flow from this structure is directed to a drain and flume 
located approximately 120 feet further west The flume carries the flow to a discharge point 
slightly above the base of the arroyo embankment Doug Bloomquist (845-7455) must be 
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four -
subsurface soil samples will be coUected at this site (Figure 1). The analytes are listed in Table 1. 

Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top 
of the embankment. The flume carries the flow to a discharge point near the base of the slope. 
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed 
in the area .. Four surface soil and four subsurface soil samples will be collected at this site (Figure 
1). The analytes are listed in Table 1. . . -

Site 232 consists of two outfalls. One outfall is south of Building 97DA, east of the lined lagoon. A 
drain pipe discharges to a concrete flume near the top of the embankment The flume carries the 
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons 
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day 
after the spill the site was screened for radiation and UXO/HE. No surface radiation anomalies or 
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected. 
The samples were sent to Quintera laboratory in Denver for analysis for organics, metals, 
chromium+6, and gamma spec. Other than TPH from the mineral, no contaminants were detected. 
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated 
with mineral oil above 100 mg/kg ofTPH. 

The second outfall in Site 232 also is south of Building 970A, west of lined lagoon, and 
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete 
structure opening near base of embankment Access to the site is along the road outside the 
south side of TA IV. Four surface soil and-four subsurface soil samples will be collected at this 
drainage Figure 1). The analytes are listed in Table 1. 

Site 233 is south-southwest of Building 986. Near the top of an escarpment, a smail metal drain 
pipe discharges to an open drain wh,ich directs fJowwithin another pipe before discharging near 
the base of the hills/ope. Access to the site is along the road outside the south side ofTA IV. 
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The 
analytes are listed in Table 1. 

Site 234 is southeast of Building 9811 (Inflatable Building) and a lagoon impoundment (Site 77). 
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The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage 
" channel splits directly uphill of a tree. Access to the site is along the road outside the south side 

of TA IV. 80th channels will be sampled." Six surface soil and six subsurface soil samples will be 
" collected at this site (Figure 1). The analytes are listed in Table 1. 

Site 235 is immediately downstream of a large concrete spillway on the northeast side of 
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank 
of the arroyo and descends into the channel. The flow moves in a confined channel after 
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened 
for surface radiation With no anomalies detected. This channel is considerably larger than the 
other outfaH sites. Six surface soil and six subsurface soil samples will be collected at this site 
(Figure 1). The analytes are listed in Table 1. 

Background 
Background soil concentrations for organic contaminants should be negligible. Background 
concentrations for total metals and radionuclides must be determined for comparison to 
concentrations found at the sites. Twelve locations have been identified to collect samples for 
background determination (Figure 1). At each of these sites, one sample will be collected at a 
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1) .. In addition, the" 
background study report prepared by International Technology Corporation (May 1994) will also 
be used to evaluate the data. 

Quality Assurance 
As shown in Table 1, quality assurance samples will include the following: 
• Field "duplicates" on more than 10 percent of the samples. These samples will be 

collected adjacent to the original surface soil sample and in the same hole as the original 
subsurface soil sample; 

• Field soil blanks for more than 1 D percent of the VOC analyses. These sample wifl be 
obtained from Sample Management Office (SMO) and will contain no VOCs; and 

• One rinsate blank. All rinsate will be composited in one container. A sample of the 
rinsate will be analyzed for all constituents. The disposal method for the rinsate will be 
determined by the analytical results on this sample. t 

Page 7 



Sile Site NanlH 

Old Acid Waste Line 46 
Oulfall (Tijeras Arroyo) 

50 Old Centrifuge Site (TA-2) 
77 Oil SurJace Impoundment 

227 

229 

230 

231 

232 

233 

234 

Bldg. 904 outfall (T A-Z) 

Sturm Drain System 
Outfall 

Storm Drain System 
Oulfall 

Storm Drain System 
Outfall 

Siorm Drain System 
OU!fali 

Slorm Drain System 
Outtall 

Sionn Drain Syslem 
Outfall 

Storm Drain System 
Outfall 

Potential Contaminants 
Ferric chloride, chromic acid and other acids, 
ammonia, photo processing chemicals and 

other unknown chemicals 
Rocket propellant and residues 

Solvents and PCBs 

4 2 4 4 2 

4 4 
4 

~;~" ~ -- .............. w .... u "''''I''~ «UU /"'\l1tuy::il::; t-'tan 

Irface Soils 

.. 
E 
E 

Ic~ 

4 -4 4 2 

4 2 

-4 2 2 4 4 

2 1 2 4 
4 4 4 

High explosives, radioactive materlals, nitrate, 
toluene, methanol, other solvents, carbon 

tetrachlaride, ammonium hydroxide, barium, 
cadmium, silver, chromium, titanium, cyanide 

4 2 4 422244 4 2 422 4 4 

Chromates, anlifoulants, chromium, sodium 
hydroxide, hydrochloric acid, chramosulfurlc 4 2 4 4 4 

acid, diesel, other petroleum products 
4 2 4 2 2 4 4 

Chromates, anlifoulants, chromium, sodium 
hydroxide, hydrochloric acid, chromosutfuric " 2 4 " 

acid, diesel, olher petroleum producls 
4 2 2 1 1 " 4 

Chromales, anUtoulan!., chromium, sotllum 
hydroxide, hydrocnlOric acid, chromosulfurfc 4 2 4 " 

acid, diesel, olher petroleum products 
4 2 2 1 1 " " 

Chrgma!es, anUfoulanls, chromium, sodium 
hydroxide, hydrochloric acid, cnromosulfurlc 4 2 4 4 

acid, diesel, other petroleum products 
4 2 2 1 1 4 " Chrom.las. anlifoutant., chromium, sodium 

hydrOXide, hydrochloric acid, chromosulrurlc 4 2 4 4 4 
acid, diesel, olher petroleum products 

2 2 1 1 4 4 

Chromates. antifoulanls, chromium, sodium 
hydroxide. hydrochloric acid. chromosulfuric 6 3 B 6 
. acid, diesel, other petroleum products 

6 2 2 1 1 6 6 

Chromales, antifoulants, cnromium, sodium 
hydroxide, hydrochtoric aCid, chromosulruric 4 2 4 4 " acid, diesel, olher pelroleum products 

2 2 1 1 4 " 

Subsurface SOils 

. 

2 4 4 2 4 4 4 4 2 

4 2 -
4 

2 4 4 2 4 2 4 4 4 4 2 

2 4 4 4 4 4 2 ; 

2 4 4 4 2 

2 4 4 4 2 

2 4 4 4 2 

2 " 4 " 2 

3 6 6 6 

2 " 4 4 2 

~ ____ ~o~a~C~k~g~rO~U~nd~ __ -4 ______________ ~ ______________ ~_1~2-+~~1;2+-~~~4-~~~ar~12~~~~3~~3~~3~1~2+-~-+ __ ~-+~12~~~+-~~~~~~1~2+--+~~31-3~~3 
OA Duplicates Na 2 5 4 1 4 1 1 1 1 1 2 5 2 5 4 1 4 1 1 1 1 1 
QA Field Soil Blank Na 5 

QA Hinsale Na 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Totals 58 22 60 43 6 37 8 19 10 39 8 6 30 17 20 58 53 21 60 42 5 38 5 9 9 36 5 16 9 11 
Totals - Surface Plus Subsurface 116 43 120 85 11 75 13 19 19 75 8 11 46 26 31 53 

• Analyze for Cr' only If Cr is detected In metals analysis 
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ACRONYMS FOR ANAL YI/CAl DATA 

Organic/metals data for soil = mg/kg 
Radionuclides data for soil = pCifg 

ND = Not detected 

NS = Not significant 

MDA = Maximum Detectable Activity 

._-::_::: :"':::7:-::~":::-: 
- -,- --=-:-- ' - ----= 

J = Detected at a concentration below the laboratory reporting limit 

B = Detected in the associated blank sample 

. ' ... 

'1-\ 
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Appendix C. Background Calculations for Metals and Radionuclides 

To evaluate metals data, 24 background samples were collected for metals analyses.4 Distribution 
analyses was performed first by constructing histograms. The histograms indicated a parametric 
distribution. Outliers were screened in a two-step process as described in the base wide 
background report (IT 1994). The first step is to perform an "a priori" screening for very high 
values relative to the rest of the data set. This is qualitatively performed by visually examining a 
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest 
neighbor are removed from the ·data set during this step. None of the anomalous values were 
deleted by the "a priori" process. 

The second step, from EPA, 1989, determines whether an observation that appears extreme fits the 
data distribution. A statistical parameter, Tn is calculated: 

where: 

Xn = questionable observation; 

x. = sample arithmetic mean; and 

S = sample standard deviation 

Tn is compared to a table of one-sided critical values for the appropriate significance level (upper 5 
percent) and sample size from a table provided in EPA 19B9. Extreme concentrations for barium, 
calcium, chromium, copper and nickel were identified as outliers and were excluded from the data 
set. These anomalous values may have resulted from laboratory or sampling error. 

Probability plots. were 'then replotted to determine whether the data fit normal or lognormal 
popUlations. These plots are shown in Appendix D. The UTL& was calculated for data sets that fit 
a normal or lognormal distribution. 'Data sets are provided in Appendix D. As re'commended by 
EPA, a tolerance coefficient value of 95 percent was used (EPA 19B9). Most metals background 
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not 
calculated for mercury, selenium, and silver because mercury and selenium were not detected and 
silver was detected only once in the 24 background samples. The beryllium background data did 
not fit a normal or lognormal distribution. The maximum value in a data set is commonly taken as 

,the UTL in a non-parametric setting (Guttman, 1970). The maximum background beryllium 
concentration was 0.53 mg/kg. 

Base-wide background UTLs for radio nuclides were established by International Technology (IT) 
Corporation to compare and evaluate radionuclide data (IT, 1994). A table is provided in Appendix 

2These data are referred to as local background data. The data collected throughout Kirtland Air Force Base (KAFBI. with 
most of the data collected within SNLlNM technical areas, are called base·wide background data (IT 19941. 

3 UTL = x + KoS. where: 
UTL = Upper tolerance limit; 
X = Sample arithmetic mean (for normal distribution). sample geometric mean (for lognormal distributionl; 
S = Sample standard deviation; and • 
K = One-sided normal tolerance factor (95 percent for these evaluationsl, 

13 



o with radionuclide background data and the corresponding UTLs. The maximum activity from the 
six local background samples for isotopic plutonium and isotopic uranium was used as an additional 
method to evaluate the data. Also, in-house gamma spectroscopy was performed on all 24 .-
background samples and indicated low levels of radioactivity but no significant contanlination. .. 

14 
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13 9300 8 3000 190 NO 
7 8300 6 2600 210 ND 

14 10000 16 5600 330 ND 
9 11000 11 3900 330 ND 
8 9100 8 3800 190 NO 
7 6800 7 3400 200 ND 
6 7000 12 2600 170 NO 
6 7500 7 3000 180 ND 
4 4400 4 2600 110 ND 
7 9500 6 4100 180 NO 
7 11000 8 5400 230 NO 
5 5500 6 3800 120 NO 
8 13000 12 3200 190 NO 
10 14000 11 3300 200 NO 
9 12000 18 3600 190 ND 
9 16000 20 4000 220 ND 
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Local BacKground Soil Results 
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Sample Identifier XX-XX-A - surface soil ~anip(es 
Sample Identifier XX-XX-B - subsurface soli samples 

E 
.2 
.1:: .. .... 

<0.010 
<0.022 

<0.023 
<0.024 
<0.084 
<0.023 

., 

~ CD 
~ (1) 

OJ CO N 
(1) (1) ..... 

CO LO <:t 
N N (1) (1) (1) 

E E N N N 
I I I 

:J :J E E E 'c '[: :J :J :J . 
0 0 'c '[: '2: ... ..... 

C\l C\l C\l :J :J a:: a:: '- ... '-::;, ::;, => 

<0.009 <0.011 0.8 0.28 1 
<0.008 <0.009 0.3 0.02 0.3 

<0.007 <0.017 0.03 0.5 
<0.012 <0.018 0.03 0.6 
<0.030 <0.017 0.17 0.8 
0.035 0.038 0.6 0.33 0.9 



Normal Parameters for Tijeras Arroyo Local Metal Background Data 
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minimum 2200 4.4 2 95 1 2 0.1 4.2 4400 3.2 99 2.4 

arithmetic average 4970.8 9 3 149 2 5.5 4.2 7.5 9529.2 9.3 202 6.3 
. standard deviation 2095.4 3 2 40.5 1 2.3 1.3 2 3219.2 4.2 53.6 2.1 

normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 2.3 
UTl 4927.4 16 7 244 3 11 7.3 12 16962 19 326 11 

Lognormal Parameters for Tijeras Arroyo Local Metal Background Data 
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arithmetic average 8.4294 2.2 1 4.97 0 1.6 1.3 2 9.1025 2.1 5.27 
standard deviation 0.4126 0.3 1 0.27 0 0.5 0.8 0.3 0.3631 0.4 0.28 
normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 

UTL 9:3821 2.9 2 . 5.6 1 2.7 3.1 2.6 9.941 3.1 5.91 
eU1L 11874 ·19 10 271 4 14 21 14 20764 23 370 

Insufficient data for mercu'ry, selenium, silver, and thallium to calculate stat?s'tics 
All concentrations in mg/kg--' 
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Summary of Background Concentrations for Radlonuclides in Soil 

OrIginal 9&" Upp.r 

Number 01 R_jected 
Toteranco Number 01 NumbBr 01 OIsUillUllon Rangs Geom.llie Mean Modian Limit 95" Perce01ite Analyle Samples Oetects Samples Type tpCVgl n' (pCVgJ (pCVg) tpCVol (pC~9J 

Bismulh·212 32~ 17 . 307 NonplIUlmelrlc Mt4-2.7 17 1.1055 1.0 - V 
BisffilJth·214 340 321 19 Nonparame\llc 0.27-1.4 321 0,646 0.6 - o.e 
Cesium·137 802 sel 26 - - - - - - -(Surlac.) - - - Nanparamellic 0.004-10.1 604 0.200 • 0.2495 - 0.92 
(Subsurface) - - - Unl<ncwn' "delBctlon Umlt 172 <o.leCIIO)1limll <dslaC1lcn Dmlt - <.oMeclion'mil 

«0.OS8S1 \<0.OS86) «o.oaBS) «0.OB851 
Coball·50 nl 11 14 Unknown . <dotsc!ion Ilmil 247 "detection limit <oolsctlon Umit <del9clion limit 

~ \<0.0418) «0.0418) «0.0416) «0.0<\8) 
Lead·210o 338 40 292 Nonparameulc 0.3-12.0 4{i 2.26838 2.835 - 0.6 

l.ad·~ I,' 323 233 90 . Loonormai 0.1-1.4 233 0.49689 0.5 I.079S -
lud·2'41o 249 241 9 Lognormal 0.29-1.13 2~0 0.549 0.5S 0.90 -
POlas sium· 40 122 720 4 Natmat 0.192-31.0 718 \5.889 15.4 25.3< -
Aadium·224 2< 24 0 Nonpar:.meu!c 0..43-0.97 2~ 0.S747 0.655 - 0$63 

Radium·226 366 53 314 Logntlrmal 0.5-2.09 64 0.713 0.590 1.94 -
Radium·22B 24 24 0 Nonparame1r\c 0.45-1.05 24 0.595 0.630 - LOS 

Radon 0 0 0 UnknQwn - 0 - - - -
Suontlum .. 90 54 -45 B NCnplllamelrlc 0.032-1.85 45 0.2528 0.2883 - 0.165 

Thorium·232 \36 136 '. 0 l.ognotmaJ 0.23-1.20 136 0.7971 0.610 1.15B -
Thorium·234 365 52 330 LognormBl 0.3244.0 35 0.7796 0.71 2.89 --Trili\Jm 0 0 0 Unknown - 0 - - -.. 
Ura/\ium·23~ 0\ 4 0 Ncnpararnolrlc O.B-I.O ~ 0.697 0.9 - 1.0 

U,anium·235 9S 21 75 Nonparamettle 0.05-0.18 20 0.1I9a 0.1235 - O.ISS 

Uranium·2JB 223 206 17 Ncnplllamelric 0.0033-2.065 206 0.506 0.783 - 1.1 
-, 

'Sample size. 
'The,. oon'liluem, arB nOllis'ad as COC In Table 2·2/or Ihls madia. 
'Con,tiluenl' 01 ""ncarn au 01 unmown distribulion 'ype b.cau •• dala 1118 .llher below Ih. Iimil 01 delectlon. unusable. or nOlloxlslonl. 
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!~Environmental Restoration Project 
Responses to NMED Technical Comments 

on No Further Action Proposals 
Dated June 1995J 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Zamorski. July 29. 1996) 
documenting the review of 23 No Further Action (NFA) Proposals submitted in June 
1995. 

This response document is organized in numerical order by operable unit (aU) and 
subdivided in numerical order by site number. Each au section provides NMED 
comments repeated in bold by comment number and by site number in the same order as 
provided in the call for response to comments. The DOE/SNL response is written in 
normal font style on a separate line under "Response" .. Responses to general technical 
comments begin on page 3 and responses to site-specific technical comments begin on 
page 4. Responses to general risk assessment comments begin on page 143 and responses 
to specific risk assessment comments begin on page 144. Additional supporting 
information for the site-specific comments is included as figures and tables within each 
comment response and as attachments to each section of this document. 
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RESPONSES TO NMED TECHNICAL CO:MMENTS 
ON NO FURTHER ACTION PROPOSALS 

DATED JUNE 1995 

GENERAL TECHNICAL COMMENTS 

1. Please provide a Table of Contents so that the individual sites and their order 
of discussion can be more readily tracked. 

Response: A Table of Contents is provided with each No Further Action Proposal 
submission sent to the regulators. 

2. Information sources are listed for individual proposals within the section 
Sources of Supporting Information. Although the information sources might 
be useful for evaluation of the proposals, it is generally difficult to match the 
information source the referenced document. Information sources should be 
referenced. 

Response: Citations in text to the references cited will be provided in future NFA 
proposals submissions and resubmissions. 

3. The background soil sampling results should be submitted for NMED 
review. 

Response: A Site-Wide statistical study for detennining the background 
concentrations of metals and radionuclides in soil and water at Sandia National 
LaboratorieslNew Mexico and Kirtland Air Force Base has been recently 
completed and submitted to NMED in March 1996 (IT, 1996). These new 
background values were used to replace values provided for specific NF A 
proposals in this response. 

4. Concerns exist over the sampling of the "septic system" solid waste 
management units (SWMUs). NMED believes the soil borings for drywells, 
seepage pits, or drain fields are inadequate. The proposal states that soil 
borings/samples were taken near the units (within 10 feet), but not 
underneath them. A sampling plan must be established to investigate 
underneath the seepage pits, drywells, or drain fields. Also, samples taken 
underneath the septic pipes/drain pipes need to be taken deeper than 3 feet. 

Response: See Response to Site-Specific Technical Comment #1 below. 
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Site Specific Technical OU 1309 

=----= 
Sampling Locations 

Eight soil samples were located at the ER Site 231 outfall (Figure 2). Four soil 
samples (231-01-A, 231-01-B, 231-02-A, 231-02-B) were collected at the 
headwall; two of the samples were collected on each side and about one ft 
downstream of the outfall pipe. An additional four samples (231-03-A, 231-03-B, 
231-04-A, and 231-04-B) were collected at the furthest extent of visible erosion 
and scour. The tail of the ditch is approximate 10ft lower in elevation than the 
outfall. All soil samples were collected at depths ranging from of 0 to 36 inches. 
The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 231 as Table 1 and Appendix B have been reorganized in this NOD 
response. The following section discusses the concentrations and potential risks 
of contaminants in soil at ER Site 231. 

Risk Assessment Conclusion' 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scenario the Hazard Index (0.02) 
is significantly less than the U.S. EPA standard of 1. The estimated cancer risk 
(4 x 10.6

) is in the low-end of the suggested acceptable risk range (l0" to 10.6
). 

The calculations show that for the residential land-use scenario the Hazard Index 
(0.07) is also significantly less than the U.S. EPA standard of l. The estimated' 
cancer risk (1 x 10.5) is in the middle of the suggested acceptable risk range (10" to 
10.6). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated dose is 0.7 mrem/yr for 
both the industrial and residential land-use scenarios. These values are much less 
than the Total Effective Dose Equivalent (TEDE) goal of 15 mrem/yr (40 CFR 
Part 196, 1994). The corresponding estimated cancer risk value is 2 x 10.5 for the 
two land-use scenarios. This value is also much less than risk values calculated 
due to naturally occurring radiation. In conclusion, ER Site 231 does not have 
significant potential from either non-radioactive or radioactive contaminants to 
affect human health under either an industrial or a residential land-use scenario 
(Attachment I). 

SNLINM reiterates the request that the ER Site 231 be approved for NF A status. 

16. Site 233, OU 1309, Storm Drain Outfall Site 

a. NMED understands that Site 233 received industrial effluent and 
storm water from Technical Area 4 from 1978 to 1991. Currently, the outfall 
discharges only storm water. The rate and volume of discharge are 
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Site Specific Technical OU 1309 

unknown. Potential contaminants of concern at Site 233 include metals, 
VOCs, and SVOCs. NMED is concerned that no specifics are provided as to 
the kinds and quantities of wastes managed via outfall discharges. Waste 
generation records and process knowledge might be used to better suggest 
what kinds and quantities of contaminants may have been released to the 
environment. 

Response: SNLINM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 233 (Attachment C). 
This outfall has only received storm water from TA-IV. No industrial waste 
streams has ever entered the outfall. Waste generation records are not relevant for 
ER Site 233 because the outfall receives storm water. The purpose of the outfall 
system is to mitigate soil erosion on the steep slope east ofTA-IV. No process or 
waste waters flow into the outfall; such fluids are directed to the sanitary sewer 
system or two evaporative lagoons (Attachment C). The COCs are solely based 
upon potential contaminants; no releases are known to have occurred in the area 

. that drains to the ER Site 233 outfall. Dischargescif stotm water at SNLINM are 
monitored by a Storm Water Program that follows Federal and State regulatory 
requirements (SNUNM, 1995c). Discharge of storm water only occurs several 
days per year. 

b. Comments b, d, and e for Site 230 are pertinent to Site 233. [b] A 
maximum sampling depth of 6 to 36 inches may be inadequate to detect any 
contaminants of concern. Additionally, please explain why samples were 
potentially composited over as much as 30 inches? Why are actual sample 
depths not reported? Cd] Method detection limits are not provided in Table 1 
and Appendix B. [e] How was industrial effluent introduced into the 
drainage system that connected to the outfall? Are there pipes connected to 
the drainage system and/or outfall? Please provide construction plans 
(preferably "as built") of the entire drainage system. 

Response: SNLINM believes that the sampling interval was appropriate. Soil 
samples were collected from 0 to 36 inches at the ER Site 233 outfall and 
associated drainage ditch where the potential for contamination was greatest 
(Figures 1 and 2). SNLINM believes that some trace of contamination would be 
found in the surface or shallow subsurface soils if a significant deeper problem 
existed. The analytical methodology incorporated part-per-billion detection limits 
(Attachment A). Soil samples were composited for sampling simplicity due to the 
homogeneous nature of the soil. Each shallow sample was composited using soil 
from a depth interval of 0 - 6 inches. The samples shown in Table 4 with 
identification numbers that end in an "A" represent "shallow" soil (0 - 6 inches) 
samples. The mention of the subsurface-soil sampling interval being 6 - 36 inches 
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Site Specific Technical OU 1309 

is misleading. The subsurface-soil sampling interval was either 6 - 30 inches or 
6 - 36 inches, depending of the analytes of interest. For convenience sake, the 
sampling interval for all subsurface-soil samples was standardized on the sample 
collection logs as 6 - 36 inches. The samples shown in Table 4 with identification 
numbers that end in an end in a "B" represent these "subsurface" samples. The 
sampling procedures are discussed in greater detail in Appendix A of the] une 
1995 Proposalfor NFA - Site 233. 

Method detection limits are listed in Attachment A of this response. 

The design of the outfall system is discussed in the following section. 

c. NMED DOE Oversight Bureau personnel observed two pipes 
(estimated as a 6", and an 18" pipe) ending at concrete headwalls during a 
field inspection. Please clarify whether effluent from a 6" pipe may have 
flowed into the 18" pipe, or whether two separate drainage systems are 
involved. 

Response: The ER Site 233 boundary contains a 6 to 15-ft wide, unpaved area 
that surrounds the headwall, catch basin, and drop structure. The ER Site 233 soil 
samples were collected next to the headwall and the drop structure (Figure 2). 

As shown on SNLJNM Engineering Sheet UAD-H13 (Figure 3), ER Site 233 is a 
storm water system outfall that receives water from the southwestern part of 
TA-IV near Buildings 981 and 986. No industrial waste streams enter the outfall. 
The system is constructed of a headwall, buried culvert pipes, a catch basin with 
storm grate, and a drop structure. The headwall is located next to the TA-IV 
perimeter road and contains a 6-inch diameter outfall pipe that discharges surface 
water from a single Building 986 catch basin. The water from the 6-inch pipe 
flows into the adjacent catCh basin, down through a 18-inch diameter culvert pipe, 
and then discharges from a drop structure that is located on the floor of Tijeras 
Arroyo. The catch basin located next to the headwall is plumbed to a buried line 
that is connected to a series of Building 981 catch basins and roof drains. Prior to 
the early 1990s, the Building 981 catch basins and roof drains were connected to 
ER Site 234. 

d. RECOMMENDATION: Based upon site concerns, including the lack 
of adequate sampling and inadequate information about the quantities of 
discharges and system construction, NNIED considers that NF A is not 
currently appropriate for Site 233. 
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Response: SNLINM believes that the lack of significant shallow soil 
contamination at the most likely release site is 'sufficient for a NF A decision. 
following section discusses the soil-sampling results. 

The 

SNL/NM Analytical Data Summary for ER Site 233 

Introduction 

Since the submission of the June 1995 Proposal for NFA - Site 233, three 
significant approaches have been employed by the SNLINM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site
wide (the KAFB and SNlJNM area) statistical study has been recently completed 
for determining the background concentrations of metals and.radionuclides in soil 
and water (IT, 1996). These new background values are listed in Attachment J 
and have been through a more rigorous statistical analysis and therefore replace 
the values that were used in the June 1995 NFA proposals. Second, the Tijeras 
Arroyo background values in Attachment J have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA, 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNLINM with 
U.S. EPA Region VI acceptance. These three approaches and the screening of 
regulatory standards have been incorporated in the ER Site 233 risk assessment 
that is presented in Attachment 1. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuclides that exceeded background were evaluated using DOE guidance and 
the RESRAD computer code for residual radioactive material (ORNL, 1994). 

Background Concentrations 

As part of the site-wide study, background concentrations were calculated for both 
the surface and subsurface soils of the North Super Group, which is defined as 
soils present in TA-I, TA-IT, TA-N, the northern rim of Tijeras Arroyo, and the 
northeastern portion of KAFB (IT, 1996). The depth of six inches was used for 
defining surface soil from subsurface soil. Two background concentrations are 
therefore listed for most of the metals and radionuc1ides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) or 
95th Percentiles. An UTL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those COCs with 
nonparametric distributions. 
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Quality Assurance / Quality Control 

The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 233 as Table 1 and Appendix B have been reorganized in this NOD 
response to incorporate the three new approaches. To prevent confusion, the 
reorganized analytical data are presented herein as Tables 4, 5, and 6. The tables 
present the maximum concentrations for each detected analyte as reported by the 
two, CLP-certified, offsite analytical laboratories (the Quanterra Environmental 
Services - St. Louis Laboratory and the ENCOTEC - Ann Arbor laboratory). The 
actual laboratory reports are available for review at the"ER Project Records Center 
in Building 6584. 

Attachment A lists the analytical methods and detection limits that were used in 
the Tijeras Arroyo OU sampling program. Quality Assurance (QA) samples, 
including field duplicates, trip blanks and nnsate samples, also were collected as 
part of the Tijeras Arroyo OU site-sampling program. The QA results 
demonstrated the effectiveness of the decontamination procedures (A ppendixB ~ 
June 1995 Proposal for NFA - Site 233). Eleven QA-field duplicates were 
collected for the soil samples (Attachment B). Relative percent difference (RPD) 
values were calculated for the metals, nitrate/nitrite, and radionuclides. Thelack 
of detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be 
calculated for those compounds. Of the III detectable metal and nitrate/nitrite 
concentrations, 85% of the RPDs were below the EPA-recommended target of 
35%. Fifteen percent of the remaining RPDs were above the 35% target and 
probably are a function of the soil heterogeneity rather than a systematic error in 
sampling or analytical procedures. Of the nine detectable radionuclide activities, 
six were above the EPA-recommended target of 35%. However, the use of RPDs 
to evaluate the radionuclides values does not appear to be realistic because the 
activities were less than one pCilg. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
V-235/236 was reported at 0.023 pCilgwith a 2~sigma error of 0.018 pCilg. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCilg and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCilg. Soil heterogeneity could also account for the 
range of RPD values for the radionuclides. To conclude, the RPD values indicate 
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient 
precision for preparing this NOD response. 

Table 4 is the most detailed table and contains the maximum concentrations as 
well as all reported concentrations, including 'J' and 'B' values, for VOCs and 
SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and 
nitrate/nitrite (N02+N03) in ER Site 233 soil versus the Proposed SUbpart S 
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Table 4 All reported concentrations ofVOCs and SVOCs in ER Site 733 soil samples ~ 

Sample Analyte Type Detection Limit Reported Qualifier 
Identifier! (mg/kg, ppm) Concentration 

(mg/kg, ppm) 

233-01-B 2-butanone VOCz 0.010 0.005 BlJ4 
233-02-B 2-butanone VOC 0.010 0.004 BJ 
733-03-B 2-butanone VOC 0.010 0.006 BJ 
233-04-B 2-butanone VOC 0.010 0.006 BJ 
233-01-B Acenaphthene SVOCs 0.330 0.033 J 
233-02-B Bis (2-ethylhexyl) phthalate SVOC 0.330 1.0 B 
233-01-A Anthracene SVOC 0.330 0.044 J 
233-01-A Benzo (a) anthracene SVOC 0.330 0.049 ] 

233-04-A Benzo (a) anthracene SY~C 0.330 0.036 ] 

233-01-A Benzo (b) fluoranthene SVOC 0.330 0.055 J 
233-04-A Benzo (b) fluoranthene SVOC 0.330 0.075 ] 

233-01-A Benzo (a) pyrene SVOC 0.330 0.070 ] 

233-04-A BenzD (atpyrene SVOC 0.330 0.093 J 
233-01-A Chrysene SVOC 0.330 0.10 J 
233-04-A Chrysene . __ '-'- . . SVOC 0.330 0.12 . ....... J . - . 

233-0l-B Di -n-buty I-phthalate SVOC 0.330 0.21 J 
233-04-B Di-n-buty I-phthalate' . SVOC 0.330 0.057 J 
233-01-A Fluoranthene SVOC 0.330 0.099 J 
233-01-B Fluoranthene SVOC 0.330 0.068 ] 

233-04-A Fluoranthene SY~C 0.330 0.073 J 
233-04-B Fluoranthene SY~C 0.330 0.047 J 
233-0l-B Naphthalene SVOC 0.330 0.086 J 
233-01-B Phenanthrene SVOC 0.330 0.11 ] 

233-01-A Pvrene SVOC 0.330 0.083 J 
233-0I-B Pyrene Sy~C 0.330 0.043 J 
233-04-A Pyrene SVOC 0.330 0.049 ] 

ISample identifier: First set of numbers denotes ER Site, second set of numbers denotes sample location, 
letter designator denotes sample depth (A denotes sample depth of 0 - 6 inches; B denotes sample depth of 
6 - 30 or 6 - 36 inches). 

2VOC = Volatile organic compound (EPA Method 8240). 
3B = Qualifier denotes that the analyte was measured in the associated blank sample. 
d = Qualifier denotes that the analyte was reported at below the laboratory detection limit. 
sSVOC = Semi-volatile organic compound (EPA Method 8270). 
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Table 5. Comparison of maximulll concentrations in ER Site 233 soil versus Proposed Subpart S action levels and background UTLs and 95th 
Percentiles for N S G orth uper roup surface and subsurface 50.15. 
Analyte Maximum Proposed Subpart Sand Surface soil UTL Surface soil 95th Subsurface Subsurface soil 95th 

concentration in Lead action levels (mg/kg, ppm) (IT, Percentile soil UTL Percentile (mg/kg, 
ER Site 233 soil (mg/kg, ppm) (EPA, 1996) (mglkg, ppm) (IT, (mgfkg, ppm) ppm) 
(mgfkg, ppm) 1990;EPA,1994) 1996) (IT, 1996) iIT,1996l 

Metals 
Aluminum (AI) 8,[00.0 n.s,' n.c.2 n.c. n.c. n.c. 
Antinomy (Sb) 14.0 30.0 n.a.) 3.9 n.a. 3.9 
Arsenic (As) <4.1 80.0 n.a. 5.6 n.a. 4.4 
Barium (B a) 210.0 4,000.0 n.a. 200.0 n.a. 336.0 
BetyHiumiBe) 0.36 0.2 n.a. 0.8 n.a. 0.8 
Cadmium (Cd) 1.7 40.0 n.a. 1.6 n.ll. 0.9 
Calcium (Ca) 42,000.0 n.s. n.c. n.c. n.C. n.c. 
Chromium (Cr)-total 9.0 n.s. n.ll. . 17.3 n.a. [2.8 
Chromium-VI (Cr+6) <0.1 400.0 n.c. n.c. n.c. n.c. 
Cobalt (Co) <2.5 n.s. n.a. 7.1 n.a. 8.8 
Copper (Cu) 11.0 n.s. n.a. 25.5 n.a. 88.2 
Iron (Fe) 14,000.0 n.s. n.c. n.c. n.c. n.c. 
Lead (Pb) 12.0 400.0. 68.0 n.a. n.a. 11.2 
Magnesium (Mg) 4,300.0 n.s. n.c. n.c. n.c. n.c. 

Manganese (Mn) 210.0 n.s. n.c. n.c. n.c. n.c. 
Mercury (Hg) <0.04 20.0 n.a. 0.31 n.a. <0.1 
NickelJNi) <2.0 2,000.0 n.a. 25.4 n.a. 25.4 
Potassium (K) 2,200.0 n.s. n.c. n.c. n.c. n.C. 
Selenium (Se) <0.25 n.s. n.a. <1.0 n.a. < 1.0 
Silver (Ag) <0.5 200.0 n.a. 2.0 n.a. <1.0 
Sodium (Na) 410.0 n.s. n.c. n.c. n.c. n.c. 
ThalliuIIl (Tl) <0.5 . n.s. n.a. <1.1 n.a. <1. I 
Vanadiulll (V) 28.0 n.s. 47.2 n.a. n.a. 42.8 
Zinc (Zn) 110.0 n.s. n.a, 82.4 n.a. 82.4 
Miscellaneous ! 

TPH 140.0 . n.s. n.c~ n,e. n.c. n.c. 

'n.s. = not specified. 
In.c. = not calculated. The anaiyte is not a CDC for SNL or KAFS (IT, 1996). 
I n.a. = not Bpplicable. TIle UTL is provided for those COCs with norillal or lognormal distributions; the 95th percentile is provided for tho~ COCs with nonparametric distribulions. 
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Table 6. Comparison of all reported maximum radionuclide activities in ER Site 233 soil yersus 
backo-round UT L d 9- P .] f SNL N rth A G rf d b rf '1 san :>th ercenti es or 1 0 rea roup su ace an su S11 ace SOl s. 

Radionuclide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in un (pCi/g) 95th soil un 95th Percentile 
ER Site (IT, 1996) Percentile (pCi/ g) (IT, (pCi/g) 
233 soil (pCi/ g) (IT, 1996) (IT, 1996) 
(pCi/g) 1996) 

Plutonium-238 <0.004 n.c.1 n.c. n.c. n.c. 
Plutonium-239!240 <0.004 n.c. n.c. n.c. n.c. 
Tritium 0.038 n.c. n.c. n.c. n.c. 
Uranium-234 0.65 1.6 n.a. 1.6 n.a. 
Uranium-235!236 <0.026 n.a. 0.18 n.a. 0.l8 
Uranium-238 0.54 n.a. 1.3 n.a. l.3 

I n.c. = not calculated. The analyte IS not a coe at SNL or KAFB (IT, 1996). 
2n.a. = not applicable. The un is proyjded for those eOCswith normal or lognormal distributions; the 
95th percentile is provided for those COCs with nonparametric distributions. 
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action ievels (EPA, 1990) and the new!y availa~Je background vabes (IT, 1996). 
Table 6 compares the maximum radionuchde activities in ER Si:e 233 soil versus 
the background UTLs 2Jld 95th Percentiles. 

Sampling Locations 

Eight soil samples (233-01-A, 233-01-B, 233-02-A, 233-02-B, 233-03-A, 
233-03-B, 233-04-A, and 233-04-B) were collected at the site (Figure 2). No 
vac or SVOC contamination was detected in the ER Site 233 soil sampies. 
Thirteen organic compounds were reported either 'J' and 'E' qualifiers as being 
below [he laboratory reporting limit, or being detected in the associated blank 
sample, respectively. The reporting of four TPH detections at concentrations 
ranging from 40 to 140 mglkg (ppm) is considered suspect because no VOCs or 
SVOCs were detected. 

Risk Assessment Conclusion 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scena..-qo the Hazard Index 
(0.00) is significantly less than the U.S. EPA standard of 1. The estimated cancer 
risk (3 x 10") is in the below the suggested acceptable risk range (10"" to 10"5). 
The calculations show that for the residential land-use scenario the Hazard Index 
(0.00) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (1 x 10.6

) is in the low-end of the suggested acceptable risk range 
(lO-'to 10-'). The dose and corresponding cancer risk from the radioactive 
components are much less than EPA guidance values; the estimated doses are 
5 x 10" and 2 x 10-7 mremJyr for the industrial and residential land-use scenarios, 
respectively. These values are much less than the Total Effective Dose Equivalent 
(TEDE) goal of 15 rnremlyr(40 CFR Part 196, 1994). The corresponding 
estimated cancer risk values are 2 x 10-'" and 3 x 10.12 for the industrial and 
residential land-use scenarios, respectively. These values are also much less than 
risk values calculated due to naturally occurring radiation. In conclusion, 
ER Site 233 does not have significant potential from either non-radioactive or 
radioactive contaminants to affect human health under either an industrial or a 
residential land-use scena..-io (Attachment J). 

SNUNM reiterates the request that the ER Site 233 be approved for j\,"FA status. 
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,~ .. -- Attachment A -
Analytical Methods for Soil Samples 

Table A-I. Analytical Methods and Detection Limits for Cyanide, NitratelNitrite. SVOCs, TKN, TPH, and 
VOCs in soil 

Analyte Method Detection Limit. mgJkg (ppm) 

Cyanide U.S. EPA Method 9010 0.10 

NirratelNitrite U.S. EPA Method 353.2 100.0 
SVOCs U.S. EPA MetJ10d 8270 OJO - 2.6 
TPH U.S. EPA Method 418.1 40.0 
VOCs U.S. EPA Method 8240 0.005 - 0.0 I 0 

ENCOTEC = EnvIronmental Control Technology CorporatIOn. Ann Arbor, MIchIgan 
SVOCs = Semi-volatile organic compounds 
TKN = Total Kjedabl Nitrogen 
TPH = Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds. 

Table A-2 4nalvtical Methods and Detection Limits for Metals in soil . . -. 
Metal U.S. EPA Method Detection Limit (mgikg, 

, .. prm). 

Aluminum(Al) 6010 10 
Antinomy (Sb) 6010 3.0 
Arseni c (As) 6010 0.50 
Bariwn (Ba) 6010 10 

. Beryllium (Be) 6010 0.25 
Cadmium (Cd) 6010 0.27 
Calcium (Ca) 6010 250 
Chromium (Cr)-total 6010 1.0 
Chromium-VI (Cr+6) 7196 0.1 
Cobalt (Co) 6010 2.5 
CODPer (Cu) 6010 1.2 
Iron (Fe) 6010 5.0 
Lead (Pb) 6010 2.0 
Magnesium (Mg) 6010 256 
Manganese (Mn) 6010 0.75 
Mercury (Hg) 7471 0.04 
Nickel (Ni) 6010 2.0 
Potassium (K) 6010 250 
Selenium (Se) 7741 0.25 
Silver (Ag) 6010 0.5 
Sodium (Na) 6010 250 
Thallium (Til 6020 0.5 
Vanadium (V) 6010 2.5 
Zinc (Zn) 6010 1.0 

A-1 

Analytical Lab 

ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 

Analytical Lab 

ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 

. ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 



·~ 
Table A 3 Analytical Methods and Detection Limits for Hiuh Explosive Compounds in soil - ~ 

High Explosive Compound U.S. EPA Method Detection Limit Analytical Lab 
I (me/kg. ppm) 

1,3-Dinitrobenzene 8330 1.25 ENCOTEC 
2.4-Dinitrotoluene 8330 1.25 ENCOTEC 
2.6-Dinitrotoluene 8330 1.25 ENCOTEC 
HMX 8330 1.25 ENCOTEC 
Nitrobenzene 8330 1.25 ENCOTEC 
o-nitrotol uene 8330 1.25 . ENCOTEC 
m-nitrotoluene 8330 1.25 ENCOTEC 
p-nitrotoluene 8330 1.25 ENCOTEC 
RDX 8330 1.?5 ENCOTEC 
Tetryl 8330 1.25 ENCOTEC 
1.3.5-Trini trobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 

Table A-4 Analvtical Methods for Radionuclides in soil 
~ 

.- ~~ . - .,. 
, Radionuclide Method Analytical Lab 

Americium-24I HASL 300 - Gamma SJJ,ectroscojlY _Quanterra 
Cadmiumc109 HASL 300 - Gamma, SJJ,ectroscoPY Quanterra 
Cerium-139 HASL 300 - Gamma Sj:lectroscopy , QUfIl1terra 
Cesium-137 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-57 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-60 HASL 300 - Gamma Spectroscopy Quanterra 
Iodine-I 29 , HASL 300 - Gamma Spectroscopy Quanterra 
Lead-212/214 HASL 300 - Gamma Spectroscopy Quanterra 
Mercury-203 HASL 300 - Gamma Spectroscopy Quanterra 
Plutonium-23 8 NAS-NS-3058/SLl3028/SL13033 Quanterra 
Plutonium-239/240 NAS-NS-3058/SLl3028/SLl3033 " Quanterra 
Potassium-40 HASL 300 - Gamma Spectrosco2Y, _Quanterra 
Strontium-85 HASL 300 - Gamma Sflectroscopy _Quanterra 
Thorium-232 HASL 300 - Gamma SJJ.ectroscopy _Quanterra 
Thorium-234 HASL 300 - Gamma Spectroscopy , Quanterra 
Tin-I 13 HASL 300 - Gamma Sj:lectroscopy Quanterra 
Tritium EERF-H.Ol Quanterra 
U rani um-234 NAS-NS-3050 Quanterra 
Uranium-235/236 NAS-NS-3050 Quanterra 
Uranium-238 NAS-NS-30S0 Quanterra 
Ynrium-88 HASL 300 - Gamma Spectroscopy Quanterra 

Quanterra - Quanterra Envlfonmental Servlces - St. LoUIS Laboratory 

A-2 
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Attachment B -
RPD Values for Soil Samples 

T bl B-1 RPD a e va ues 'I 1 22703 B or SOl sampi e - - , 

Analyte Sample 227-03-B, Sample 227-03-B-duplicate, 
concenttation (mglkg) or 

activity (pCi/It) 
concentration (mglkg) or activity 

(pCillt) 

AI 6400 5100 

Sb 9.9 8.8 
As 5.6 0.92 
Ba 14{) 140 

Be 0.25 <0.25 
Cd 2.9 2.1 
Cr 7.4 5.9 
Co 4.6 4.5 
Cu 11 10 

Fe 16000 13000 
Pb 8.9 7.5 
Mn 230 200 
Hg <0.04 <0.04 
Ni 5.9 5.4 
V 33 25 
Zn 50 48 

NitratelNitrite 1.4 <100 
Pu-239/240 n.d.a. n.d.a. 

U-238 n.d.a. n.d.a. 
U-235/236 n.d.a. n.d.a. 

U-234 n.d.a. n.d.a. 
Tritium n.d.a. n.d.a. 

RPD - Relative percent difference - [(01 -02}1{{DJ+D2)/2}] x 100 
n.d.a. = no duplicate analysis 
N/ A = not applicable 

8-1 

RPD (%) 

23 
12 

144 
0 

N/A 

32 
23 
2 

10 
21 
17 
14 

N/A 

9 
28 
4 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 



e .. _. 
2 RPD Table B- . '1 I 22904 A va ues or 501 sample - - . 
Analyte Sample 229-04-A, concentrati n Sample 229-04-A-duplicate, RPO(%) 

Cmglkg) or activity (pCi/g) concentration (mglkg) or 
activity (pCi/g) 

Al 8100 7700 5 
Sb 13 - 12 8 
As 5.7 1.5 117 

Ba 150 140 7 

Be 0.32 0.30 6 
Cd 2.3 2.2 4 

Cr 8.0 8.0 0 

Co 4.2 4.2 0 

Cu 7_9 7.7 3 

Fe 13000 12000 8 
Pb 12 I I 9 
Mn 210 190 ]0 

Hg <0.04 <0.04 N/A 

Ni 6.3 6.2 2 

V 24 24 0 e·· .. Zn 55 52 6 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 

B-2 



e._ 
T bl B-3 RPD al f '1 I 230-04 B a e . v ues or 501 sample - . 

Analyte Sample 230-04-B, Sample 230-04-B-duplicate, RPD (%) 
concentration (mglkg) or concentration (mglkg) or 

activitvJpCilg) activity (pCi/g) 

AI 2400 1500 46 

Sb 4.9 3.3 39 

As 1.7 1.6 6 

Ba 140 130 7 

Be <0.25 <0.25 N/A 

Cd 0.68 0.61 11 

Cr 3.1 2.3 30 

Co 2.5 ND N/A 

Cu 18 15 18 

Fe 4500 3500 25 

Pb 4.2 4.1 2 

Mn 120 110 9 

Hg <0.04 <0.04 N/A 
Ni 3.4 3.0 13 
V 9.7 9.1 6 

Zn 82 71 14 
NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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Table 8-4. RPD values for soil sample 3 I 2 S-O I-A. 
Analyte Sample 235-01-A, concentration Sample 235-01-A-duplicate, RPD(%) 

(mglkg) or activity (pCi/g) concentration (mg/kg) or 
activity (nCi/!!) 

Al 3600 3000 18 

Sb 6.2 5.3 16 

As 5.1 1.3 119 

Ba 160 150 6 

Be <0.25 <0.25 N/A 

Cd 2.7 1.6 51 

Cr 6.0 4.2 35 

Co 8.4 5.7 38 

Cu 6.6 6.5 2 

Fe 20000 12000 50 

Ph 9.4 7.6 21 

Mn 210 180 15 

Hg <0.04 <0.04 N/A 

Ni 4.5 4.4 2 

V 36 22 48 

e" Zn 66 66 0 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
. 

U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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Table 8-5. RPD values for soil samJ)le 50-OI-B. 

Analyte Sample SO-Ol-B, Sample SO-Ol-B-duplicate, RPD(%) 
concentration (mglkg) or 

activity (pCilg) 
concentration (mglkg) or 

activity (pCiI~ 
AI 3900 3100 23 

Sb 7.5 6.5 14 

As 2.1 2.0 S 

Ba 110 110 0 

Be 0.26 0.25 4 

Cd 1.3 1.3 0 

Cr 4.3 4.1 5 

Co 4 3.9 3 

Cu 6.2 S.7 8 

Fe 8800 7600 15 

Pb 6.6 5.9 11 

Mn 150 130 14 

Hg <0.04 <0.04 N/A 
Ni 4.5 4.2 7 

V 18 17 6 

Zn 21 18 IS 

NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-2351236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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'1 0-02 Table B-6. RPD values for 501 sample 5 -A. 
Analyte Sample 50-02-A, Sample 50-02-A-duplicate, RPD(%) 

concentration (mg/kg) or 
activilV (pciJg) 

concentration (mg/kg) or activity 
(p'Cilg) 

Al 7000 5800 19 

Sb 14 12 15 

As 6.4 4.2 42 

Ba 280 220 24 

Be 0.55 0.38 37 

Cd 2.2 1.6 32 

Cr 8.3 5.2 46 

Co 6.1 4.3 35 

Cu 17 12 34 

Fe 9000 6700 29 

Pb 35 2S 33 

Mn 290 210 32 

Hg <0.04 0.04 N/A 

Ni 9.4 7.1 28 

V 18 II 48 

Zn 69 61 12 

Nitrate/Nitrite n.d.a. n.d.a. N/A 
Pu-2391240 n.d.a. n.d.a. NfA 

U-238 n.d.a. n.d.a. N/A 

U-23S1236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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I BKG-05 Table B-7. RPD for soilsamDle -A. 
Analyte Sample BKG-OS-A, Sample BKG-OS-A-duplicate, RPD(%) 

concentration (mglkg) or activity 
(Pcill!) 

concentration (mglkg) or activity 
(pCi/!!) 

Al 6400 5900 8 
Sb 13 12 8 

As 7.6 5.7 29 

Ba 210 190 10 

Be 0.53 0.50 6 

Cd 1.8 1.7 6 

Cr 6.1 6.0 2 

Co 6.6 6.3 5 
Cu 14 14 0 

Fe 10000 10000 0 

Pb 16 16 0 
Mn 330 320 3 

Hg <0.04 <0.04 N/A 

Ni 8.9 8.7 2 
V 24 22 9 e·- Zn 37 36 3 

NitratelNitrite n.d.a. n.d.s. N/A 
Pu-239/240 n.d.s. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a, n,d.a. N/A 
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Table 8-8. RPD values for soil sample 227-02-A. 
Analyte Sample 227-02-A. concentration Sample 227-02-A-duplicate. RPD(%) 

(mg/kg) or activity (pCilg) concentration (mg/kg) or activity 
(pCilg) 

Al 6500 5800 11 
Sb Il 9.3 17 

As 5.9 1.4 123 

Ba 180 150 18 

Be <0.25 <0.25 N/A 

Cd 2.5 2.1 17 

Cr 6.6 6.4 3 
Co 4.1 4.1 0 

CU I3 7.8 50 

Fe 14000 13000 7 

Pb 9.1 7.5 19 

Mn 170 160 6 

Hg <0.04 <0.04 N/A 

Ni 5.9 5.4 9 
V 28 27 4 
Zn 51 51 0 

:-Ii trateIN itri te 9.3 2.7 N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table B-9. RPD values for soil sample 29 2 -03-B. 
Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPO(%) 

concentration (mg/kg) or 
activity (pCi/g) 

concentration (mglkg) or activity 
(p'Ci/g) 

Al n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

eu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 

Ph n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.a. N/A 

Nirrate/Nitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 0.99 0.45 75 

U-235/236 0.060 0.058 3 

U-234 1.00 0.45 76 

Tritium n.d.a. n.d.a. ~/A 
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o RPD Table B-1 , f 'I I 22901 A va ues or SOl sample - -

Analyte Sample 229-01-A, Sample 229-01-A-duplicate, RPD (%) 
concentration (mgikg) or concentration (mglkg) or 

activity (pCiI g) activity (pCilg) 

Al n.d.s. n.d.a. . N/A 

Sb n.d.a. n.d.s. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.s. n.d.s. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 

Pb n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.s. N/A 

NitratelNinite n.d.a. n.d.s. N/A 

Pu-2391240 n.d.s. n.d.s. N/A 
U-238 0.73 0.45 47 

U-235/236 0.17 0.034 133 

U-234 0.67 0.6 II 
Tritium n.d.s. n.d.a. N/A 
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Table B·ll. RPD values for soil sample 227·03·A. 
Analyte Sample 227-03-A, Sample 227-03-A-duplicate. RPD(%) 

concentration (mglkg) or concentration (mglkg) or 
activity (pCilg) activity (nCilg) 

Al n.d.a. n.d.a. N/A 

Sb Ii.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 
Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 
Pb n.d.a. n.d.a. N/A 
Mn n.d.a. n.d.a. N/A 
Hg n.d.a. n.d.a. N/A 
Ni n.d.a. n.d.a. N/A 
V n.d.a. n.d.a. N/A 
Zn n.d.a. n.d.a. N/A 

NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U·238 0.67 0.4 50 
U·235/236 0.15 0.023 147 

U-234 0.67 0.61 9 
Tritium <0.012 <0.014 N/A 
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Attachment C -
Relevant Environmental Aspects ofTA-IV 

Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals in June 1995, SNL 
has collected additional historical, regulatory compliance, and process information for 
Technical Area IV (TA-IV). In April 1996, the Environmental Assessmentfor Operation, 
Upgrades, and Modifications in SNLlNM Technical Area IV was submitted to various 
agencies (SNLINM, 1996). SNL Organization9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation beginning in 1980, TA-IV 
is the newest SNL technical area and has always operated using modem environmental, 
safety, and health procedures and considerations. Approximately 750 people work at the 
83 acre facility. The principal mission for TA-IV is the research, development, and 
testing of pulsed power technology. Other activities include computer science, flight 
dynamics, satellite processing, and robotics. Major facilities include the SATURN x-ray 
facility, the High Energy Radiation Megavolt Electron Source-III (HERMES-III) garnma
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaIler 
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and 
Satellite Processing Facility, the paraIlel Computing Science Laboratory, the Robotics 
Laborg,tory,.anc! seven small accelerators. 

Biological reS·OUfCt:S were evaluated before the construction of various TA-IV buildings 
was begun. An Environm en tal Assessment for Operation, Upgrades, and Modifications 
in SNLINM Technical Area IV be was submitted to various agencies in 1996 (SNLINM, 
1996). This evaluation of biological resources at TA-IV is relevant for ten of the ER Sites 
(sites 46,50, 77, 227, 229,230,231,233,234, and 235). These ten sites are located along 
the northern rim of Tijeras Arroyo in the vicinity ofTA-I, TA-II, TA-IV, Pennsylvania 
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation is limited to 
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and 
cover are not available to support wildlife. No federally-listed endangered or threatened 
species (plants or animals) or state-listed endangered wildlife species (Group 1 or Group 
2) are known to occur within the vicinity of TA-IV,based on two biological surveys 
performed by IT Corporation in 1995 for the SNLINM Environmental Restoration 
Project (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intermittent, oc.curring during periods of precipitation. The Environmental Assessment 
report concluded that additional building construction would have no impact on biological 
resources. 

Air monitoring is routinely conducted at TA-IV when the various accelerators are 
operating. The HERMES-III, PBFA-II, and SABRE accelerators generate short-lived 
nitrogen-13 and oxygen-IS radioactive air emissions but are in amounts million of times 
smaller than Clear Air Act standards (SNLINM, 1995c). The half-lives for nitrogen-13 
and oxygen-IS are 10 minutes and 2 minutes, respectively. The SA TURN accelerator has 
historically released tritium, but the dose was at such a low level that the source was 
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP) 
permit requirement. 
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No ER sites are located within TA-IV. Likewise, no septic tanks havebeen used at TA
IV. However, 21 aboveground and underground storage tanks (USTs) have been used, 
primarily for storing dielectric oil. Only above storage tanks (ASTs) are still in use at 
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs 
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994; 
no soil contamination was present. 

The Stonn Water Program in the SNLINM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNLINM. The stonn-water results are reported 
annually in the Site Environmental Report (SNLINM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNLINM 
submitted an Application For Permit to Discharge Stormwater - Discharges Associated 
with Industrial Activity to U. S. EPA Region VI in 1992 (SNLINM, 1992). Due to 
workload constraints, the U.S . EPA has not acted on the permit. In 1996, SNLINM will 
submit a multi-sector permit to the U.S. EPA for their approval with State of New 
Mexico review and concurrence. 

The Storm Drain System Outfall known as ER Site 235 is located about 500 ft southwest 
of TA-IV on the northern rim of Tijeras Arroyo neartlu;'PenHsylvania Avenue bridge. 
The site consists of a flood-control channel that extends for about 1,500 ft below a 
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at 
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application 
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force 
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute 
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475 
acres of which 65% is an impervious surface (SNL, 1996). Figures in the NOD response 
for ER Site 235 show the watershed. The SNLINM Storm Water Program collected water 
samples from Outfall 5 on July 23, 1992, August 6, 1992, and May 25, 1994. Composite 
and grab samples were andyzed for total metals, general inorganics, and various other 
parameters. Since the NPDES application has not been reviewed by the U.S. EPA, the 
water samples have been compared to the most stringent standards available (Federal 
drinking water standards). Except for manganese and coliform, the quality of the storm 
water was better than the Federal standards (Tables C-l and C-2). Manganese was 
reported at 0.l3 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses were total 
values, not the dissolved values which are typically compared to drinking water 
standards. The presence of coliform at 2,000 colonies per 100 mL of water most likely 
reflects transient wildlife. Water samples were not collected in 1993 or 1995 because of 
insufficient precipitation. 

In the June 1995 NF A Proposal, the SNLINM ER project considered the potential COCs 
in soil at ER Site 235 to be: chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, diesel fuel, and mineral oil. Both radiation and unexploded ordnance 
(UXO) field surveys have been conducted at ER Site 235; no anomalies were detected. 
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No stained sailor stressed vegetation.has been documented at the site. The SNLINM ER 
~ 

project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 

Five other outfalls (ER Sites 230, 231,232,233, and 234) are located along the steep, 
Tijeras Arroyo northern rim at the eastern and southern edges ofTA-IV. The purpose of 
the TA-IV outfalls is to reduce the amount of soil erosion caused by storm water. 
Discharge of storm water only occurs several days per year. During the period of April 7 
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten 
different days. Engineering drawings for the TA-IV storm-water and sanitary-sewer 
systems are presented in the NOD responses for ER Sites 230, 231, 233, and 234. No 
process or waste waters flow into the outfalls. Such fluids are directed to the sanitary 
sewer system or two evaporative lagoons. 

The five TA-IV outfalls were added to the ER site list in 1993. However, only one of the 
sites has been involved in the spill or release of a Reportable Quantity (SNL, 1995b). 
The sole incident occurred in 1994 when mineral oil was spilled at ER Site 232. The 
contaminated soil was subsequently removed for off-site disposal. A NFA proposal for 
ER Site 232 will be submitted to NMED in late 1996. 

In the ·Junc1995 NF A Proposals, the SNLINM ER project considered the potential 
COCs in soil at ER Sites 230, 231, 233, and 234 to be: chromates, antifoulants, 
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, petroleum products, and 
mineral oil. Both radiation and unexploded ordnance (UXO) field surveys have been 
conducted at each site; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at any of the sites. The SNLINM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 

Outfall 6 is a catch basin that is located about 50 ft upslope ofER Site 233. According to 
NPDES guidance, only one of the TA-IV outfalls requires monitoring because all the TA
IV outfalls receive storm water from similar sources (Fink, 1996). Due to inftecl1ient 
precipitation and the lack of an automatic sampler, only two water samples (July 31 and 
September 15, 1992) have been collected at Outfall 6. Except for manganese and coliform, 
the quality of storm water was better than the Federal standards for drinking water (Table 
C-3). Manganese was reported at 0.24 mglL (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses 
were total values, not the dissolved values which are typically compared to drinking 
water standards. The presence of coliform at 4,000 colonies per 100 mL of water most 
likely reflects transient wildlife. 

Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar 
functions. The primary purpose of the two lagoons is to store surface-water runoff from 
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill
containment areas (SNLINM, 1995b). Both lagoons are lined with synthetic geotextile 
membranes. Surface-water runoff is pumped to the lagoons by manually operated sump 
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-pumps. Ifvisible oiLis presentin 0e sumps, a manually operated skimmer is used to 
transfer the skimmed oil to an oil storage tank. Lagoon #1 (ER Site 77) is located to the 
south of T A-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is 137,000 gallons. 
Lagoon #2 is located in the eastern section ofTA-IV and also receives non-routine water 
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2 
is 127,000 gallons. 

Operation of the two lagoons is the responsibility of SNLINM Organization 9300 with 
oversight by the Water Quality Program in SNLINM Organization 7500. The lagoons are 
regulated by NMED under 'Surface Water Discharge Plan 530' (DP-530). The Water 
Quality Program conducts semiannual inspections that include the measurement of the 
water levels and the collection of water samples. To date, water has not overflowed onto 
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS), 
volatile organics, and extractable organics. Water quality results have not necessitated the 
pumping of the water for off-site disposal. NMED inspected the surface impoundments 
twice during 1995; no deficiencies were noted. The SNLINM Water Quality Program 
submits a lagoon-monitoring report to NMED on a semiannual basis. The report includes 
water level measurements and analytical data. 
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Table C-l. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992 
(SNLINM 199?) , - . 
Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 

flow-weighted composite Dr SMCL, mgIL (ppm) 
samples. mg/L (ppm) 

Arsenic. total 0.0059 0.050 206.2 
Barium. total 0.22 2.0 200.7 " 

Cadmium. total <0.0050 0.005 213.2 
Chromium; total-"~ '-'''''~-<0:01O'' . 0.1 

~ ... -
218.2 

-- ~.-

Copper, total 0.034 1.0 200.7 
Lead. total 0.014 0.015 239.2 
Manganese. total 0.13 0.05 200.7 
Mercury. total <0.00020' 0.002 245.1 
Nickel, total <0.040 0.1 . 200.7· 
Selenium. total <0.0050 0.05 270.2 
Silver, total <0.010 0.1 200.7 
Zinc, total 0.18 5.0 200.7 
BOD 11.0 n.s. 405.1 
COD 87.9 n.s. 410.0 
Cyan-ide .. ... <0.010 . '. ·n.' . . , ... 335.2 ., . 

Fluoride 0.21 2.0 340.2 
Gross Alpha 0±20 pCiIL o pCiIL 900.0171 lOB 
Gross Beta 10±20 pCiIL o rnrem 900.0171 lOB 

.~--' ..... 
HPLC Explosives <0.032 0.0032 8330 
Nitrate + Nitrite 0.76 10.0 353.2 
Oil and Grease <1.0 n.s. 413 
Orthophosphate 0.18 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.016 n.S. 8040 
Phosphorous as P 0.24 n.S. 365.3 
Residual Chlorine <0.20 n.S. 330 
SVOCs <0.085 0.085 8270 
TDS 146.0 . 250.0 160.1 
TK.N 1.4 n.s. 351 
Total Coliform 2.000 clllOOmL o elllOOmL 9230 
TSS . 221.0 . . --." "". n.S . . . .. .. ' 160.1-
Volatile Organics <0.005 n.s. 8240 
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Table C-2. Comparis~-;;'of Federal drinking water standards to' concentrations of total metals and 
general inorganics in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on May 25, 
1994 
Analyte Composite sample Grab sample Lowest MCL, MCLG, 

concentration, mgIL concentration, or SMCL, mgIL (ppm) 
(ppm) mg/L (ppm) 

Antinomy, total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.010 0.050 
BerYllium, total 

.. ' 
<0.0020 <0.0020 0.004 

Cadmium, total 0.00076 0.0010 0.005 
Chromium, total 0.0031 0.0044 0.1 
Copper. total 0.0078 0.014 1.0 
Lead. total 0.014 0.026 0.015 
Mercury. total <0.00020 <0.00020 0.002 
Nickel. total <0.040 <0.040 0.1 .... 

Selenium, total <0.0050 <0.0050 0.05 
Silver. total <0.010 <0.010 0.1 
Zinc, total 0.066 0.17 5.0 
Alkalinity, total 57.2 46.2 n.s. 
AIDriJonia as N 0.14 

.. 
0.18 

... 
n.s. 

Chloride 1.9 2.5 250.0 
Fluoride 0.20 0.17 2.0 
Nitrate + Nitrite 0.33 .. 0.,33 __ ..... "" .. _ 10.0 
Phosphorous as P 0.25 0.36 n.s. 
Sulfate 4.9 4.2 250.0 
TDS 202.0 106.0 500.0 
TSS 255.0 310.0 n.S. 

All water analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD = Biochemical Oxygen Demand 
cllmL = colonies per 100 milliliter of water 
COD = Chemical Oxygen Demand 

EPA metbod 

200.7 
206.2 
200.7 
213.2 
218.2 
200.7 
239.2 
245.1 

·200.7· 
270.2 
200.7 

. 200.7 
310.1 
350.1 
300.0 
340.2 
353.2 
365.3 
300.0 
160.1 
160.2 

Drinking Water Standards: MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant 
Level Goal; SMCL = Secondary Maximum Contaminant Level, (EPA, 1996). The lead value is an 
action level. 

HPLC = High Performance Liqu-id Chromatography 
mgJL = milligrams per liter = parts per million (ppm) 
mrem = millirem 
n.s. = not specified (U.S. EPA, 1996) 
pCiIL = picocuries per liter 
PCBs = Polychlorinated Biphenyls 
TDS = Total Dissolved Solids 
TKN = Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
VOCs = Volatile Organic Compounds. The reported concentrations ofVOCs (2-hexanone at 0.011 mgIL . 

(ppm), 2-butanone at 0.046 mglL (ppm), and acetone at 0.0723 and 0.110 mg/L (ppm) are considered 
suspect because all three VOCs are common laboratory contaminants (Bleyler, 1988). 
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Table C-3. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31 
and September 15 1992 (SNLINM 199') , , ~ . 
Analyte Maximum concentration of Lowest MCl, MClG, EPA method 

flow-weighted composite or SMCl, mg;L (ppm) 
samples. mg/L (ppm) 

Arsenic. toral <0.0050 0.050 206.2 
Barium. total 0.099 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium.· total <0.010 0.1 

. 218.? 
Copper. toral 0.025 1.0 200.7 
lead. total 0.0067 0.015 239.2 
Manganese. total 0.24 0.05 200.7 
Mercury. total <0.00080 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium. total <0.010 0.05 270.2 
Silver. toral <0.010 0.1 200.7 
Zinc. toral 0.20 5.0 200.7 
BOD , 62.8 n.s. 405.1 
COD 422.0 n.s. 410.0 
Cvanide <0.010 n.s: 335.2 
Fluoride 0.17 2.0 340.2 
Gross Alpha 1+6 pCilL 

' .. -(JpClIL 900.017CJ 013' 
o mrem 900.0171 lOB 

.' 

Gross Beta 10±3 pCiIL .,R _._ 

HPlC Explosives <0.0032 0.0032 8330 
Nitrate + Nitrite 2.7 10.0 353.2 
Oil and Grease 3.2 n.s. 413 
Orthopho§Phate <0.050 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.048 n.S. 8040 
Phosphorous as P 0.060 n.s. 365.3 -
Residual Chlorine 1.9 n.s. 330 
SVOCs <0.085 0.085 8270 
TDS 440.0 250.0 160.l 
TKN 5.8 n.s. 351 
Total Coliform 4,000 cVl00mL o el/lOOmT, 9230 
TSS 56.0 n.s. . 160.2 
Volatile Organics <0.005 n.s. 8240 
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ATTACHMENT J - ER SITE 233: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

The Storm Drain System Outfall known as ER Site 233 is located about 50 ft 
south of T A-IV on the northem rim of Tijeras Arroyo. The site boundary contains 
a 6- to 115-ft wide, unpaved area that surrounds the headwall, catch basin, and 
drop structure. The purpose of the outfall system is to mitigate soil erosion on 
the steep slope south of TA-IV. No process or waste waters flow into the outfall; 
such fluids are directed to the sanitary sewer system or two evaporative lagoons. 
Since the mid-1980s, the outfall has received storm water from a single catch 
basin located near Building 986. In the early 1990s, the outfall was also 
connected to a series of BuHding 981 catch basins and roof drains that had 
previously been plumbed to ER Site 234. Potential constituents of concern 
(COCs) in soil at the outfall include chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. However, the COCs 
are solely based upon potential contaminants; no releases are known to have 
occurred in the area that drains to the outfall system. The list of COGs was 
conservatively based upon chemicals used at TA-IV. Both radiation and 
unexploded ordnance (UXO) field surveys have been conducted; no anomalies 
were detected. No stained soil or stressed vegetation has been documented at 
the site. Discharges of storm water at SNLlNM are monitored by a Storm Water 
Program that follows Federal and State regulatory requirements. Discharge of 
storm water from the outfall only occurs a few days per year. 

II. Risk Assessment Analysis 

Risk assessment of a sit€ includes a number of steps which culminate in a 
quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed in this section 
include: 

Step 1. Site data are described which provide information on the potential 
COGs, as well as the relevant physical characteristics and properties 
of the site. 

Step 2. Potential pathways by which a representative population might be 
exposed to the GOGs are identified. 

Step 3. The potential intake of these COGs by the representative population is 
calculated using a tiered approach. The tiered approach includes 
screening steps, followed by potential intake calculations and a 
discussion or evaluation of the uncertainty in those calculations. 

Step 4. . Data are described on the potential toxicity and cancer effects from 
exposure to the GaGs and subsequent intake. 
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Step 5. Potential toxicity effects (specified as a Hazard Index), cancer risks 
and radiation doses are calculated. 

Step 6. These values are compared with standards established by the 
USEPA and USDOE to determine if further evaluation, and potential 
site clean-up, is required. 

Step 7. Discussion of uncertainties in the previous steps. 

11.1 Step 1. Site Data 

Site history and site field characterization activities are used to identify potential 
COGs. The identification of COCs and the sampling to determine the 
concentration values of those COCs across the site are described in section 
SNUNM Analytical Data Summary of the ER Site 233 NOD response. In order 
to provide conservatism in this risk assessment, the calculation uses only the 
maximum concentration value of each COC determined for the entire site. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment per USEPA 
1989a. 80th radioactive and nonradioactive COCs are evaluated. The 
nonradioactive chemicals are metals and organics. 

11.2 Step 2. Pathway Identification 

This site has been designated with a future land-use scenario of industrial 
(Attachment M). Because of the location and the characteristics of the potential 
contaminants, the primary pathway for human exposure is considered to be soil 
ingestion. The inhalation pathway for both chemicals and radionuclides is 
included because of the potential to inhale dust. Direct gamma exposure is also 
included in the radioactive contamination risk assessment. A groundwater 
pathway was not considered because no soil contamination was present in the 
sampling interval of 0 to 3 ft and the depth to groundwater is approximately 300 
ft. Because of the lack of perennial surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered to 
not be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate. 

PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil InQestion 
Inhalation (Dust) Inhalation (Dust and volatiles) 

Direct Gamma 
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11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COCs from further 
consideration in the risk assessment process and the calculation of intakes from 
all identified exposure pathways, the discussion of the toxicity information, and 
the calculation of the hazard indices and cancer risks. 

The risks from the COCs at ER Site 233 were evaluated using a tiered 
approach. First, the maximum concentrations of COCs for chemical constituents 
were compared to Tijeras Arroyo background screening levels using 95th UTLs 
or percentile values. If a maximum concentration of a particular GOC exceeded 
the Tijeras Arroyo specific background screening level or if the COC was a 
radioactive constituent, then the COC was compared to the SNUNM Site-Wide 
background screening level (IT, 1996). The Site-Wide UTL chosen for 
comparison was the minimum value when comparing surface and subsurface 
UTL values. This procedure was implemented to ensure use of the most 
conservative value during the comparison process and due to uncertainties 
associated with some sample depths. The maximum concentration of each GOC 
was used in order to also provide a conservative estimate of the associated risk. 
Those COCs that were below the background screening level were not 
considered in further risk assessment analyses. 

Second, the remaining maximum concentrations were compared with action 
levels calculated using methods and equations promulgated in the proposed 
RCRA Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (USEPA, 1 989a) documentation. Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion 
of contaminated soil. Because the samples were all taken from the surface or 
near-surface, this assumption is considered valid. If there are 10 or fewer COCs 
and each has a maximum concentration less than one-tenth of the action level, 
then the site would be judged to pose no significant health hazard to humans. If 
there are more than 10 COCs, the proposed Subpart S screening procedure was 
skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated using 
Reasonable Maximum Exposure (RME) methods and equations promulgated in 
RAGS (USEPA, 1989a). The combined effects of all COGs in the soils that were 
above background concentration values were calculated. For toxic compounds, 
this was accomplished by summing the individual hazard quotients for each 
metal into a total Hazard Index. This Hazard Index is compared to the 
recommended standard of 1. For potentially carcinogenic compounds, the 
individual risks were summed. The total risk was compared to the recommended 
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risk range of 10-4 to 10-6. For the radioactive COCs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 

11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 233 COCs are listed in Table 1; radioactive COCs are 
listed in Table 2. Both tables show the 95th percentile or UTL background levels 
(IT, 1996). A background level for chromium VI was not available. Background 
levels for plutonium and tritium are not applicable because these radionuclides 
do not occur naturally, or due to fallout, at levels greater than typical detection 
limits of common laboratory instrumentation. Background concentrations have 
been recalculated for the Tijeras Arroyo background locations that were used in 
the June 1995 NFA proposals. The recalculated Tijeras Arroyo values were 
prepared using a more rigorous statistical approach according to USEPA 
guidance (USEPA, 1989b, 1992a, and 1992b). The Tijeras Arroyo background 
locations were not differentiated on the basis of depth because of the 
homogenous nature of the soil and the limited sampling depth of 0 to 36 inches. 
As part of the IT (1996) site-wide study, background concentrations were 
calculated for both the surface (0-6 inch depth) and subsurface (>6 inch depth) 
soils of the North Super Group, which is defined as soils present in TA-I, TA-If, 
T A-IV, the northern rim of Tijeras Arroyo, and the northeastern portion of KAFB. 
The Site-Wide background levels have not yet been approved by the USEPA or 
the NMED but are the result of a comprehensive study of joint Sandia and U.S. 
Air Force data from the Kirtland Air Force Base (KAFB). The report was 
submitted for regulatory review in early 1996. The values shown in Table 1 and 
Table 2 supersede the background values described in an interim background 
study report (IT, 1994). Two compounds had maximum measured values 
greater than background screening levels. Those compounds are retained for 
further analysis. Because organic compounds do not have calculated 
background values, this screening step was skipped, an all organics are carried 
into the risk assessment analyses. 
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Table 1. Nonradioactive Analytes at ER Site 233 and Comparison to the 
Background Screening Values. 

Analyte Maximum Recalculated Is maximum Site-Wide 
concentration 95th % or COC 95th % or 
(mg/kg) UTL Level concentration UTL Level 

(mg/kg) for less than or (mglkg) for 
Tijeras equal to the North 
Arroyo OU applicable Super 
Background Tijeras Arroyo Group 
Locations oU Soils (IT, 

background 1996) 
screening 
level? 

Aluminum 8,100 11,874 Yes 
Antimony 

. 

14.0 18.6 Yes 

Arsenic <4.1 5.9 Yes 
Barium 210 298 Yes 

Beryllium 0.36 0.58 Yes 
Cadmium 1.7 3.0 Yes 
Chromium-total 9.0 17.6 Yes 
Chromium (VI) <0.1 NC No NC 
Cobalt <2.5 7.3 Yes 
Copper 11.0 14.7 Yes 
Lead 12.0 23.1 Yes 
Manganese 210 330 Yes 
Mercury <0.04 NC No <0.1 
Nickel <2.0 14.8 Yes 
Selenium <0.25 NC No <1.0 
Silver <0.5 NC No <1.0 
Thallium <0.5 NC No <1.1 
Vanadium 28.0 40.4 Yes 
Zinc 110 79.2 No 82.4 
NC - not calculated 
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Is maximum 
coe 
concentration 
less than 
background 
screening 
value? 

No 

No 

No 
No 
No 

No 
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Table 2. Radioactive Analytes at ER Site 233 and Comparison to the 
Background Screening Values. 

Analyte Maximum Site-Wide Is maximum COC 
concentration 95th % orUTL concentration non-
(pCi/g) Level (pCifg) detect or less than 

background screening 
value? 

Pu-238 NO NC Yes 
Pu-239J240 NO NC Yes 
Tritium 0.038 NC No 
U-234 0.65 1.6 Yes 
U-235/236 NO 0.18 Yes 
U-238 0.54 1.3 Yes .. .. 
ND - radlonuclide not detected above minimum detectable actlvlty 
NC - not calculated 

As part of the tiered approach to risk assessment, only those COCs that have 
values above the background screening level values are included in the next tier 
of risk assessment analyses. Also included in the next tier of anafyses are 
COCs that do not have background screening values. If less than ten COCs are 
above the background screening level, those COCs are screened using the 
proposed Subpart S action level procedure. Because there were more than 10 
combined non-radioactive COCs above the background screening level or 
without a background screening levef, this step was skipped. 

Radioactive contaminants do not have pre-determined action levels analogous 
to Subpart S and therefore this step in the screening process is not performed 
for radionuclides. 

11.3.2 Identification of Toxicological Parameters 

Tables 3 and 4 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 
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Table 3. Toxicological Parameter Values for Nonradioactive COCs 

COC name RfDo RfDinh Confidence 

{mg/kg- (mg/kg-
d) d) 

Chromium (VI) 0.005 - L 

Mercury 0.0003 0.000086 -
Selenium 0.005 -- -
Silver 0.005 -- -
Thallium - -- -
Zinc 0.3 -- M 
Acenaphthene 0.06 -- L 

Anthracene 0.3 -- L 
8enzo(a) -- -- -
anthracene 
8enzo(b) -- -. -
fluoranthene 
Benzo(a) -- _. -
pyrene 
Chrysene - _. -
Di-n-butyl 0.1 -- L 
phthalate 
Fluoranthene 0.04 -- L 
Napthalene 0.04 _. --
Phenanthrene -- .. --
Pyrene 0.03 -- L 

RfDa - oral chronic reference dose in mg/kg-day 
RfDinl\ - inhalation chronic reference dose in mg/kg-day 
SFo - oral slope factor in (mg/kg-dayr1 

SFinh - inhalation slope factor in (mg/kg-dayr1 

SFo SFinh 
(kg- (kg-
dfmg) d/mg) 

- 42 
- -
- --
- -
- -
- -
- -
- --

0.73 0.61 

0.73 0.61 

7.3 6.1 

0.0073 0.0061 
- -

- --
- -
-- --
- --

" EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 

10/3/96 

Cancer 
Class" 

A 
D 
D 
D 
D 
D 
D 
0 

--
82 

82 

82 
0 

D 
D 
D 
0 

82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 

L -low 

C - possible human carcinogen 
D - not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 

M - medium 
- information not available 
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Table 4. Toxicological Parameter Values for Radioactive COCs 

COC name SFe SFo SFinh Cancer 

(m2/pCi- (1fpCi) (1fpCi) Class A 

yr) 
Tritium 0 7.2E-14 9.6E-14 A 

SF. - external exposure slope factor (risk/yr per pCi/m2) 
SF. - oral (ingestion) slope factor (risk/pCi) 
SFinh - inhalation slope factor (risk/pC i) 
" EPA weight-of-evidence classification system for carcinogenicity 

A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 

10/3/96 

82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
o - not classifiable as to human carcinogencity 
E - evidence of noncarcinogeniclty for humans 

11.3.3 Exposure Assessment and Risk Characterization 

Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Attachment M shows the equations and parameter values used in the calculation 
of intake values and the subsequent Hazard Index and Excess Cancer Risk 
values for the individual exposure pathways. The appendix shows the 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (USEPA, 1989a). The parameters are based on information 
from RAGS (USEPA, 1989a) as well as other EPA guidance documents and 
reflect the RME approach advocated by RAGS. 

Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values are presented to show the potential to risk to human health even 
under the more restrictive land-use scenario. 
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11.3.3.2 Risk Characterization 

Table 5 shows the that for the nonradioactive COCs, the Hazard Index value is 

0.00 and the excess cancer risk is 3 X 10-7 for the assumed industrial land-use 
scenario. The numbers presented included exposure from soil ingestion and 
dust inhalation for the nonradioactive COCs. 

Table 5. Risk Assessment Values for ER Site 233 Nonradioactive COCs. 

COC Name Maximum 
concentration 

Chromium (VI) 
Mercury 
Selenium 
Silver 
Thallium 
Zinc 
Acenaphthene 
Anthracene 
Benzo(a) 
anthracene 
Benzo(b) 
fluoranthene 
Benzo(a) 
pyrene 
Chrysene 
Oi-n-butyl 
phthalate 
Fluoranthene 
Napthalene 
Phenanthrene 
Pyrene 

TOTAL 
NC - not calculated 
NA - not applicable 

(mglkg) 

<0.1 
<0.04 
<0.25 
<0.5 
<0.5 
110 

0.033 J 
0.044 J 
0.049 J 

0.075 J 

0.093 J 

0.12 J 
0.21J 

0.099 J 
0.086 J 
0.11 J 
0.083 J 

- information not available 

Industrial Land- Residential Land-use 
use Scenario Scenario 

Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
0.00 3E-10 0.00 4E-10 
0.00 -- 0.00 -
0.00 -- 0.00 -
0.00 -- 0.00 --

-- -- -- --
0.00 -- 0.00 --
0.00 - 0.00 -
0.00 -- 0.00 -
0.00 2E-8 0.00 6E-S 

0.00 2E-S 0.00 9E-S 

0.00 3E-7 0.00 1E-6 

0.00 4E-10 0.00 1E-9 
0.00 - 0.00 --
0.00 - 0.00 --
0.00 -- 0.00 -

-- - -- --
0.00 - 0.00 -

0.00 3E-7 0.00 1E-6 
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For the residential land-use scenario, the Hazard Index value is also 0.00 and 
the excess cancer risk is 1 X 10-6. The numbers presented included exposure 
from soil ingestion and dust inhalation. Although USEPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, 
this pathway is included because of the potential for soil in Albuquerque, NM to 
be eroded and, subsequently, for dust to be present even in predominantly 
residential areas. Because of the nature of the local soil, other exposure 
pathways are not considered (see Attachment M). 

For the radioactive COCs, contribution from the direct gamma exposure pathway 
is included. Table 6 shows the total effective dose equivalent {TEDE} for both 
an industrial (5 X 10-6 mrem/yr) and residential (7 X 10-6 mremfyr) land-use. In 
accordance with proposed EPA guidance, the standard being utilized is an 
excess TEDE of 15 mrem/yr (40 CFR Part 196,1994), corresponding to an 
excess cancer risk of approximately 3 x 10-4; the calculated dose values for ER 
Site 233 for both industrial and residential land-uses are well below that 
standard. The average radiation exposure due to natural sources (radon, 
internal radiation, cosmic radiation, and terrestrial radiation) in the U.S. is 
approximately 295 mrem/yr total effective dose (NCRP, 1987), with 
approximately 198 mrem/yr due to radon, 40 mremfyr due to internal radiation 
(mainly K-40) , 29 mrem/yr due to cosmic radiation and 28 mrem/yr due to 
terrestrial caused radiation. The value of 295 mrem/yr corresponds to an 
estimated cancer risk of 6 x 10-3 . 

For a perspective on the estimated risk associated with background levels of 
radionuclides and to emphasize the conservativeness associated with RAGS 
RME risk and dose calculations, the excess cancer risk from background 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residential land-use 
scenario, using the 95th percentile or UTL values of radio nuclides present in the 
background soil, the excess cancer risk from soil ingestion is calculated as 4 x 
10-4. The excess cancer risk for the inhalation pathway (i.e., inhalation of radon 
gas) is calculated as 0.1. 

Table 6 shows not only the dose but also the estimated excess cancer risk as 1 
x 10-10 for an industrial land-use and a value of 2 x 10-10 for a residential land
use. The excess cancer risk from the nonradioactive COCs and the radioactive 
COCs is not additive, as noted in RAGS (USEPA, 1989a). 
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Table 6. Risk Assessment Values for ER Site 233 Radioactive COGs. 

COC Max. Total Total Excess Excess 
Name Conc. Effective Effective Cancer Risk Cancer Risk 

(pCifg) Dose Dose for Industrial for 
Equivalent Equivalent land-use Residential 
for Industrial for land-use 
land-use Residential 
(mrem/yr) Land-use 

(mrem/yr) 
H-3 0.038 5E-6 7E-6 1E-10 

TOTAL 5E-6 7E-6 . 1E-10 

11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 

2E-10 

2E-10 

For the industrial land-use scenario, the Hazard Index calculated is 0.00; this is 
much less than the numerical standard of 1 suggested in RAGS (1989a). The 

excess cancer risk is estimated at 3 x 10-7. In RAGS, the USEPA suggests that· 

a range of values (10-6 to 10-4) be used as the numerical standard; the value 
calculated for this site is below the suggested acceptable risk range. Therefore, 
for an industrial land-use scenario, the risk assessment values are significantly 
less than the established numerical standards. 

For the radioactive components of the industrial land-use scenario, the 

calculated dose is 5 x 10-6 mrem/yr, which is significantly less than the 
numerical standard of 15 mrem/yr suggested in the draft EPA guidance. The 

excess cancer risk estimate is 1 x 10-1°, which is significantly less than the 
excess cancer risk from naturally occurring radioactive sources. 

For the residential land-use scenario, the calculated Hazard Index is 0.00, which 
is again significantly less than the numerical guidance. The excess cancer risk 
is estimated at 1 x 10-6; this value is in the low-end of the suggested acceptable 

risk range. The dose from the radioactive components is 7 x 10-6 mrem/yr, 
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which is significantly less than the numerical guidance. The associated cancer 
risk is 2 x 10-1°, significantly below background calculated risk values. 

11.5 Uncertainty Discussion 

The conclusion from the risk assessment analysis is that the potential effects on 
human health are small compared to established numerical standards when 
considering either an industrial land-use or residential land-use scenario. The 
main contributor to the Hazard Index and excess cancer risk is benzo (a) pyrene. 
The concentration of benzo (a) pyrene is less than the practical quantitation 
limit (0.093 J mg/kg), and may not be a "real" detection. Also benzo (a) pyrene 
is a common component of asphalt and probably is not indicative of 
contamination. Therefore, this risk assessment is conservative as benzo (a) 
pyrene is a significant contributor to both the Hazard Index and the excess 
cancer risk. The uncertainty in this conclusion is considered to be small. 
Because of the location and history of the site, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered 
in making the risk assessment analysis. An RME approach was used to 
calculate the risk assessment values, which means that the parameter values 
used in the calculations were conservative and that the calculated intakes are 
likely overestimates. Maximum measured values of the concentrations of the 
GOGs were used to provide conservative results. Because the GOGs are found 
in the surface soils and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the 
analysis. Table 3 shows the confidence in the toxicological parameter values. 
There is a mixture of estimated values and values from the Health Effects 
Assessment Summary Tables (HEAST) (EPA, 1996) and Integrated Risk 
Information System (IRIS) (EPA, 1988, 1994) data bases. The constituents 
without toxicological parameters have low concentrations and are judged to be 
insignificant contributors to the overall risk. Because of the conservative nature 
of the RME approach, the uncertainties in the toxicological values are not 
expected to be of high enough concern to change the conclusion from the risk 
assessment analysis. The overall uncertainty in all of the steps in the risk 
assessment process is considered to be not significant with respect to the 
conclusion reached. 

III. Summary 

The Storm Drain Outfall, ER Site 233, had relatively minor contamination 
consisting of some inorganic, organic, and radioactive compounds. The main 
contributor to the Hazard Index and excess cancer risk is benzo (a) pyrene. The 
concentration of benzo (a) pyrene is less than the practical quantitation limit 
(0.093 (J) m.g/kg), and may not be a "real" detection. Also benzo (a) pyrene is a 
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common component of asphalt and probably is not indicative of contamination. 
Therefore, this risk assessment is conservative as benzo (a) pyrene is a 
significant contributor to both the Hazard Index and the excess cancer risk. 
Because of the location of the site on Kirtland AFB, the designated land-use 
scenario and the nature of the contamination, the potential exposure pathways 
identified for this site included soil ingestion and dust inhalation for chemical 
constituents and soil ingestion, dust inhalation, and direct gamma exposure for 
radionuclides. Using conservative assumptions and employing a RME approach 
to the risk assessment, the calculations show that for the industrial land-use 
scenario the Hazard Index (O.OO) is significantly less than the USEPA standard 
of 1. The estimated cancer risk (3 x 10.7) is in the below the suggested 
acceptable risk range. The calculations show that for the residential land-use 
scenario the Hazard Index (0.00) is also significantly less than the USEPA 
standard of 1. The estimated cancer risk (1 x 10.6) is in the low-end of the 
suggested acceptable risk range. The dose and corresponding cancer risk from 
the radioactive components are much less than EPA guidance values; the 

estimated doses are 5 x 10-6 and 7 x 10-6 mrem/yr for the industrial and 
residential land-use scenarios, respectively. These values are much less than 
the numerical guidance of 15 mrem/yr in draft EPA guidance. The 
corresponding estimated cancer risk values are 1 x 10.10 and 2 x 10.10 for the 
industrial and residential land-use scenarios, respectively. These values are 
also much less than risk values calculated due to naturally occurring radiation. 

The uncertainties associated with the calculations are considered small relative 
to the conservativeness of the risk assessment analysis. We therefore conclude 
that this site does not have significant potential to affect human health under 
either an industrial or a residential land-use scenario. 

The ecological risk for this site has not been estimated at this time. Site-Wide 
ecological risk analyses are being conducted and· the relevant analyses for this 
site will be presented when avaifable. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a imal future land use plan 
at this time. 

2. 

3. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

The sites with reported radionuclides above background levels were 
evaluated based on a DOE established acceptable dose. EPA Region 6 policy 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents througb the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOEfSNL considers detection limits in preparing human health
based risk assessments. 

SNUNM ER Project 
October 1996 

143 
June 1995 NFA Proposals 

Comment Responses 
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13. Site 229, OU 13(}9, Storm Drain System Outfall Site 

The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuc1ides. in soil. The section 
Site 229. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

14. Site 230, OU 1309, Storm Drain System Outfan Site 

15. 

The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 

Response: SNLlNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

Site 231, OU 1309, Storm Drain System Outfall Site 

See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides. in soil. The section 
Site 231. CU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

16. Site 233, OU 1309, Storm Drain System Outfall Site 

See comment above. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

SNUNM ER Project 
October 19% 

150 
June 1995 NFA Proposal, 

Comment Respons~s 
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Sandia National Laboratories Environmental RestorationProgram 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 

BACKGROUND 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation 
being considered for SNLINM Environmental Restoration project site. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless 
site-specific information suggested other parameter values. Because many SNLINM ER 
sites have similar types of contamination and physical settings, SNL believes that the risk 
assessment analyses at these sites will be similar. A default set of exposure scenarios and 
parameter values will facilitate the risk assessments and subsequent review . 

. The. default exposure routes and parameter values suggested are those that SNL views as. . . . .. . .
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the USEPA Region VI and NMED, SNL proposes that these default 
.exposure routes and parameter values be used in future risk assessments. 

At SNLINM, all Environmental Restoration (ER) sites exist within the boundaries of the 
Kirtland AFB. Approximately 157 potential waste and release sites have been identified 
where hazardous, radiological, or mixed materials may have been. released to the 
environment. Evaluation and characterization activities have occurred at all of these sites 
to varying degrees. Among other documents, the SNLtER draft Environmental 
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the 
biological resources present and proposed land use scenarios for the SNLINM ER sites. 
At this time, all SNLINM ER sites have been tentatively designated for either industrial or 
recreational future land use. 

Based on this and other related information, the SNLINM ER project has screened the 
potential exposure routes and identified default parameter values to be used for calculating 

. potential intake and subsequent hazard index and risk values. EPA (EPA, 1989a) provides 
a summary of exposure routes that could potentially be of significance at a specific waste 
site. These potential exposure routes consist of: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 
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• "Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion 

in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides) . 

Based on the location of the sites and the characteristics of the surface of the sites, we 
have evaluated these potential exposure routes to determine which should be considered in 
risk assessment analyses (the last exposure route is pertinent to radionuclides only). At 
SNLINM ER sites, there does not presently occur any consumption of fish, shell fish, 
fruits, vegetables, meat, eggs, or dairy products that originate on-site. Additionally, no 
potential for swimming in surface water is present due to the high-desert environmental 
conditions. As documented in the computer code RESRAD manual (ANL, 1993), risks 
resulting from immersion in contaminated air or water are not significant compared to 
risks from other radiation exposure routes; these are therefore not included. SNLINM ER 

. has therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNLINM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion Of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and' dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated 
air or water is also eliminated. 

For future risk assessments, the exposure routes that will be considered are: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Inhalation of airborne compounds (vapor phase or particulate). 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soils; and 
• External exposure to penetrating radiation' from ground surfaces with photon-emitfing 

radionuclides. 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will 
be the more significant exposure routes for chemicals; external exposure to radiation may 
also be significant for radionuc1ides.. All six of the above routes will, however, be 
considered. The general equations for calculating potential intakes via these routes are 
shown below. The equations are from the Risk Assessment Guidance for Superfund: 
Volume I (EPA, 1989a and 1991). Also shown are the default values SNLINM ER 
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suggests for use in Reasonable Maximum Exposure (RME) risk assessment calculations 
for an industrial scenario, based .on EPA and other governmental agency guidance The 
pathways and values for chemical contaminants are discussed first, followed by those for 

radionuclide contaminants. 

Chemicals 
Ingestion of Chemicals in Drinking Water: 

Scenario: A person ingests tap water and beverages made from tap water. All tap water 
consumed is assumed to come from an on-site drinking well. In accordance with EPA 
guidance, the default parameter values used reflect a residential exposure. 

Intake (mglkg-day) = CW x IR x EF x ED 
BWxAT 

Parameter 

CW 
IR 

EF 

ED 

BW 

AT 

CW = chemical concentration in water (mg/L) 
IR = ingestion rate (L water/d); 
EF = e:\:posure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 

Units Point Value Justification 
mglL site-specific 

Lid 2 Exposure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 

d/yr 350 E":posure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

yr 30 Exposure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), .reasonable worst-
case value -

kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate . 

d RAGS (EPA, 1989a); 
10950 ED x 365 dJy for noncarcinogenic effects; 
25500 70 vr x 365 dJy for carcinogenic effects. 
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Ingestion of Chemicals in Soil: 
Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours 
per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the 
fingers and thumb from outdoor activities or inadvertent ingestion of soil from handling of 
food or cigarettes. An EPA suggested average value of 100 mg/d is used for the ingestion 
rate. 

Intake (mg/kg-day) = CS x IR X (10-6 kg/mg) x EFx FI x ED 
BWxAT 

Parameter 
CS 

CS = chemical concentration in soil (mg/kg); 
IR = ingestion rate (mg soil/d); 
FI = fraction ingested (default to 1); 
EF = e).:posure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 

Units Point Val!!e J!!stification 
mg/kg site-specific 

IR mg/d 100 E).."posure Factors Handbook (EPA, 1989b), RAGS 
(EPA, 1989a); conservative estimate 

EF d/yr 250 Reasonable worst-case value for worker; RAGS. (EPA, 
1989a) 

FI -- 1 Worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); . 

10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d1y for carcincigenic effects. 

Inhalation of Airborne (vapor phase or particulate) Chemicals: 
Scenario: A worker is engaged in activities (indoors or outdoors) and inhales contaminant 
vapors present in the air or is exposed to contaminant particulates present in the air. 

Intake (mg/kg-day) = CA x IR x ET x EF x ED 
BWxAT 

CA = chemical concentration in air (mg/m\ 
IR = inhalation rate (m%); 
ET = exposure time (hJd); 
EF = eX"jJosure frequency {d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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-'. 

Parameter Units Point Value Justification 

CA mg/rn
3 site-specific 

IR m3Jh 2.5 E:I:posure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 

EF d/vr. 250 Reasonable worst-case value for worker 

ET hid 8 Reasonable worst-case value 
ED vr 30 Reasonable worst-case value for worker 

. 

BW kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/y for carcinogenic effects. 

The chemical concentration in air can be either measured or calculated based on the 
concentration of contaminants in the soil. If field measurements are not available, vapor
phase concentrations can be determined using a volatilization factor (VF) to define the 
relationship between the concentration of contaminant in soil and the volatilized 
contaminants in air. Likewise, chemicai concentrations based On-ii8.rticuTa:ies" can-'be 
determined using a particulate emission factor (PEF) to define the relationship bet<.¥een the 
contaminant concentration in soil with the concentration of respirable particles in air due 
to fugitive dust emissions. The volatilization factor was established as part of the Hwang 
and Falco (1986) model developed by EPA's Exposure Assessment group. The 
particulate emission factor is. derived by Cowherd (1985), applicable to a typical 
hazardous waste site where the surface contamination provides a relatively continuous and 
constant potential for emission over an eXtended period of time. The equations for 
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for 
calculating these factors are also available. These alternative methods can be discussed 
with EP AJN1vfED staff for use in risk assessments if they can be shown to be technically 
consistent or superior to current published guidance. 

Dennal Contact with Chemicals in Water: 
Scenario: A worker is in contact with contaminants in water, primarily through hygienic 
activities as hand washing or showering. 

Absorbed Dose (mg/kg-day) == CW x SA x 104 cm2/m2 x PC x: ET x EF x ED x 1 L/l03 cm3 

BWxAT 

CW == chemical concentration in water (mgIL); 
SA == skin surface area for contact (m\ 
PC == chemical specific dermal permeability constant (cm/h); 
ET == exposure time- (hid); 
EF == exposure frequency.(d/yr); 
ED == exposure duration (yr); 
BW == body weight (kg); 
AT == averaging time (d) 

M-5 



DRAFT DOCUMENT 

Parameter Units Point Value Justification 
CW mgIL site-specific 
SA 

7 

2 E)qJOsure Factors Handbook (EPA, 1989b); m-

{represents total body eA'JlOSure); reasonable worst-
case value 

PC crnlh chemical see e.g., Dermal EA'Jlosure Assessment (EPA, 1992) 
- . _._----- ----- -----~---- -specific---~ ------~----.------.-.-----.. -.-----.----.-,----.-------- -----

EF dlyr 250 Reasonable worst-case value for worker' 
ET h/d 0.25 Dermal E:-''Jlosure Assessment (EPA, 1992); 

reasonable worst case value 
ED yr 30 Reasonable worst-case value for worker 
BW ko-

'" 
70 Exposure Factors Handbook (EPA, 1989b); 

- cofu;ervative estimate 
AT d . RAGS (EPA, 1989a); 

10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 yr x 365 dly for carcinogenic effects. 

. . -- _ .. 

Dermal Contact with Soil: 
Scenario: A w6ikeris in contact with contaminants in soil for an exposure duration 
determined through discussions with EP AJNMED staff. A worker gets exposure to the 
head, hands, forearms and lower legs. 

Absorbed Dose (mglkg-day) = CS x (] 0.6 kg/mg) x SA x AF x .ABS x EF x ED 
BWxAT 

CS = chemical concentration in soil (mglkg); 
SA = skin surface area for contact (m2

); 

AF = soil to skin adherence factor (mg/cm\ 
ABS = absorption factor (unitless); 
EF = eA'Jlosure frequency (dlyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Justification 
Value 

CS mg/kg site-specific 
SA 

, 
0.53 Demml EAllosure Assessment (EPA, 1992); m-

{accounts for adult eA'}Josure to head, hands, forearms, 
and lower legs); reasonable worst-case value 

AF mg/cm2 1.0 Dermal Exposure Assessment (EPA, 1992); 
reasonable worst-case value 

ABS --
EF din 250 Reasonable worst-case value for worker 
ET hid TBD To be determined based on discussions with NMED 

staff. . 

ED vr 30 Reasonable worst-case value for worker 
BW ka 

b 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 365 dly for noncarcrnogenic effects; 
25500 70 vr x 365 dly for carcinop"enic effects ... 

EP A (EPA, 1992) recognizes that dermal contact exposure ·remruns the least well 
understood of the major exposure routes. Chemical-specific data are often not available 
and dose-response relationships specific to dermal contact are not available. EPA (EPA, 
1992) provides guidance on assessment of dermal exposure, including determination of 
permeability coefficients and other related parameters. 

In addition to the equations presented above for absorbed dose via steady-state dermal 
exposure, EPA (EPA, 1992) presents methods for calculation of absorbed doses for 
unsteady-state exposure; these methods generally produce lower estimates of absorbed 
dose. The document also presents a screening process for determining if site-specific 
calculations of dermal exposure are necessary, assuming that dermal exposu-re is ·deemed a 
potentially valid route of contaminant exposure. In general, SNLINM ER will use the 
latest guidance available from EPA on dermal exposure. This is an area where discussions 
with EP AlNMED staff on appropriate assumptions and parameter values is essential. 
Discussions with EP AlNMED staff are also necessary to determine when this exposure 
route should be invoked. 
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Radionuclides 
Radionuclide Carcinoeeruc Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the 
water. 

Total risk = (Cr .. x SFo x lRw x EF x ED) + (Crw x SFi X IR,ir X K x EF x ED) 

Parameter 
Crw 
SFi 

SFo 
" 

EF 
ED 

IR.ir 
IRw 
K 

C", = radionucIide concentration in water (pCi/L) 
SFi = inhalation slope factor (risk/pC i) 
SFo = oral (ingestion) slope factor (risk/pCi) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR,ir = indoor inhalation rate (m3/d) 
IRw = water ingestion rate (LId) 
K = volatilization factor (urutless) 

Units Point Value Justification 
pCi/L site-specific 

'nskipCi' radionuclide-
specific 

risk/pCi radionuclide-
specific 

d/y 350 RAGS (EPA, 1989a) 

' -

y 30 Reasonable worst-case estimate. 
m3/d lj RAGS (EPA, 1989a) 

Lid 2 Reasonable worst-case estimate. 
unitless OJ RAGS (EPA, 1989a) 

RadionucIide Carcinogenic Effects from Soil: Industrial 
Scenario: A worker inadvertently ingests soil, inhales vapor and particulates from soil and 
is externally exposed to penetrating radiation ground surfaces contaminated with photon
emitting radionucIides. 

Total risk = Cn; x ED x [(SFox 1O-3g/mg x EF x IRmil) + (SFix 103g/kg xEF X IR,ir /VF) 
+ (SFi x l03g/kg x EF x IR.ir IPEF) + (SF. x 1 03g/kg x D x SD x (l-S.)x T.)] 

Cn; = radionuclide concentration (pCilg) 
SFi = inhalation slope factor (risk/pCi) 
SFo = oral (ingestion) slope factor (risk/pCi) 
SF. = external exposure slope factor (risk/y per pCilm2) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR,ir = inhalation rate (m3/d) 
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IRoil = soil ingestion rate (mg/d) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
D = depth of radionuclides in soil (m) 
SD = soil density (kg/m3) 
So = gamma shielding factor (unitless) 
Te = gamma exposure factor (unitless) 

Parameter Units Point Value Justification 

Cr pCilg site-specific 

SPj risk/pCi radionuclide-
specific 

SPo risk/p<;:i radionuclide-
specific 

SF, risk/y per radionuclide-
pCilm2 specific -.-- .. 

EF dJy 250 RAGS (EPA, 1989a) 
ED 

... 
30 

.,' . 

Reasonable worst'-case eStllnate. y 

IRair m3/d 20 RAGS (EPA, 1989a) 

IRoil mg/d 100 Reasonable worst-case estimate. 

VF m3/k,g nuclide-specific 
PEF m3/kg 1.32 x 109 Region Vl guidance. 
D m 0.1 RAGS (EPA, 1989a) 
SD kg/m3 1430 RAGS (EPA, 1989a) 

S, unitless 0.2 . RAGS (EPA, .l989a) 

T. unitless I RAGS (EPA, 1989a) 

Summary for an Industrial Land-Use Scenario 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial future land-use scenario. The parameter values 
are based on EP A guidance and supplemented by information from other government 
sources. The values are generally consistent with those proposed by Los Alamos National 
Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

Summary for an Residential Land-Use Scenario 
Sandia may choose to evaluate some sites using a residential land-use scenario in order to 
provide an indication of the effects of data uncertainty on risk value calculations or in 
order to potentially mitigate the need for institutional controls or restrictions on Sandia 
ER sites. For a risk assessment evaluating a residential land-use scenario, Sandia will use 
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS, 
1989a). That EPA guidance document provides detailed discussion on the appropriate 
values to use for all of the potential exposure pathways. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a fmal future land use plan 
at this time. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

2. The sites with reported radionuclides above background levels were 
evaluated based on a DOE establlshed acceptable dose. EPA Region 6 poliCY 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

3. 

Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents through the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOElSNL considers detection limits in preparing human health
based risk assessments. 
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Specific Risk Assessment OU 1309 

13. Site 229, OU 1309. Storm Drain System Outfall Site 

The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides. in soil. The section 
Site 229. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

14. Site 230, OU 1309. Storm Drain System Outfall Site 

15. 

The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

Site 231, OU 1309. Storm Drain System Outfall Site 

See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNIJNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 231. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

16, Site 233, OU 1309, Storm Drain System Outfan Site 

See comment above. {The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

CERTIFIED MAIL - RFURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87502-2100 

Dear Mr. Bearzi: 

Enclosed is one of two NMED copies of the Department of Energy and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency 
(NOD), dated October 13, 1999, for Environmental Restoration sites 7, 46, 48, 
50,136,159,166,227,229,230,231,233,234, and 235. These sites were all 
included in the 2nd batch of No Further Action (NFA) proposals. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, vt1 
1f7Krf!l 

Michael J. Zamorski . 
Area Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 1999 

Environmental Restoration Project 
Responses to NMED Notice of Deficiency 
No Further Action Proposals (2nd Round) 

Dated June 1995 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNUNM) is submitting this Notice of Deficiency 
(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU) 1309 and the 
Technical Area (TA) II OU 1303. This response addresses Enclosures A and B comments in the 
October 13,1999 NOD (NMED, 1999). 

This is the second NOD response for Environmental Restoration (ER) Sites 50 and 235. Most of 
the following information addresses omissions in the ER Sites 50 and 235 No Further Action 
(NFA) Proposals (SNUNM, 1995) and the first ER Sites 50 and 235 NOD responses (SNUNM, 
1996). This response addresses the need for reorganizing the confirmatory sampling analytical 
data and conducting human health and ecological risk assessments. For ER Site 50, this response 
also contains additional analytical data obtained during the Voluntary Corrective Measure 
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999 
(SNUNM, 1999). For ER Site 235, this response addresses the need for reorganizing the 
confirmatory sampling analytical data and conducting human and ecological risk assessments. 
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Site-Specific Comments 

RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

ER SITES 7, 46, 48, 135, 136, 159, 165, 166, 167, 227,229,230, 231,232,233, AND 234 
JUNE 1995 (2ND ROUND) 

ENCLOSUREB 

The following discussion documents the negotiations between SNLINM ER staff and 
NMED HRMB staff as requested in NMED (1999). These negotiations were finalized in a 
November 17, 1999 meeting. 

OU 1303 

ER Sites 48,135,136,159,165,166, and 167 (TA-2 Septic Systems) 

Additional site characterization work proposed includes: 

1. Finish compiling and provide the information requested in Stu Dindwiddie's letter 
to Michael Zamorski (DOE) and Joan Woodard (SNLNM) (dated December 11, 
1998). 

Response: The information requested in the referenced letter is listed below and is 
followed by the SNUNM response. 

a. Please submit maps showing the locations of boreholes with respect to seepage 
pits and other septic-system components for the above ER sites (48, 135, 136, 
159, 165,166, and 167). 

Response: The existing site maps have been revised to reflect the best-known 
information on all the TA-ll septic and drain system sites. The changes are based on 
SNUNM Facilities Engineering drawings and Global Positioning System (GPS) mapping 
of visible system components. To improve the accuracy of the site maps, an excavator 
and GPS surveying will be used to locate system components below grade, confirm 
drainfield dimensions, and pinpoint effluent release locations. Planning for this work is 
in progress. Accurate site maps will be available in May 2000. Any further sampling at 
TA-llER septic and drain system sites will be discussed with NMED HRMB staff when 
the maps are finalized. Note that this comment also addresses ER Sites 135 and 165, 
which were not incorporated in the 2nd Round of the NF A proposals. After discussions 
with NMED HRMB, the HE rinse-water drain from Site 48 will be investigated at the 
same time as co-located ER Sites 227 and 229, which are managed by Tijeras Arroyo au 
1309. 

b. Please submit all analytical results of soil samples obtained from these 
boreholes. Data tables must include a listing of all constituents analyzed for, 
analytical methods, detection limits, and concentrations. 
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Site-Specific Comments 

2. 

Response: The requested soil analytical results for the boreholes at TA-II ER septic and 
drain system sites will be submitted with the revised site maps. 

Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofTA-2. 

Response: SNLINM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of the T A-II ER sites. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 
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Site·Specific Comments 

OU1309 

ER Site 7, Gas Cylinder Disposal Pit 

Additional site characterization work proposed includes: 

1. Collect subsurface soil samples from within the waste layer and immediately below 
the bottom of the landfLIl. 

2 Subsurface samples will be collected from at least four (4) borings or trenches. At 
least one sample per boring/trench will be collected within 5 ft beneath the landfill. 
At least two samples per boring/trench will be collected at locations within the waste 
layer (more samples will be collected if the waste layer exceeds 15 ft thick). 

3. The soil samples will be analyzed for radiological constituents, metals, volatile 
organic compounds, semi-volatile organic compounds, and high explosives. 

Response: Unfortunately the name for ER Site 7 is misleading and refers to ER Site 6A, 
a gas cylinder disposal pit that was remediated in 1995. ER Site 7 contains construction 
and demolition debris from the Veteran's Administration (VA) Hospital. Prior to 
disposal of the construction and demolition debris, SNUNM used the location as a sand 
and gravel quarry from 1980 to 1986. 

DOE, SNUNM, and KAFB's Environmental Management agreed on November 15, 1999 
that responsibility for this site should be transferred to the KAFB Installation Restoration 
Program (IRP). The IRP intends to accept ownership for this site. DOE and KAFB are 
currently working on the transfer process. Therefore, SNUNM will not be performing 
the additional proposed site characterization. After the IRP assumes responsibility for 
this site, SNUNM will submit an administrative NFA proposal for ER Site 7. 

ER Sites 46, 232, 233, 234, 227, 229, 230, and 231 (OU 1309 Outfalls) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

Response: SNUNM will locate each outfall accurately for ER Sites 46, 227, 229, 230, 
231, 232, 233, and 234. The recent discussions have revealed that the type of water 
released to each site needs to be clarified. ER Site 46 received dnse waters from T A-I 
buildings. ER Sites 227 and 229 received rinse waters from T A-II buildings. ER Sites 
230,231,232, and 233 currently receive storm water from TA-IV. ER Site 234 
previously received storm water from TA-IV, but is now inactive. Except for ER Site 
232, all of these au 1309 sites were documented in the 2nd Round of the NFA proposals. 
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Site-Specific Comments 

2. 

3. 

4. 

The NFA proposal for ER Site 232 was submitted in the 8th Round in July 1997; 
additional work for ER Site 232 is addressed in SNIJNM (1999). 

Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: SNUNM will collect and analyze soil samples at the points of surface 
discharge and along the drainage channels that are unlined. More details are presented in 
item #4 below. Analytical results of previous sampling will be used, to the extent 
possible, to meet the NMED requirement. The soil samples will be collected according to 
the following Fiscal Year (Fy) schedule: ER Site 46 (FYOl), ER Site 227 (FYOl), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FYOI), ER Site 
233 (FY02), and ER Site 234 (FY02). 

Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two lS0-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent installations. 
Soil samples wiD be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNUNM will install two permanent ISO-foot deep soil-vapor monitor wells at 
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the first well will 
be located at the end of the acid waste line, while the second well will be located at the 
southern end of the site. [The end (former outfall) of the acid waste line is estimated to 
be about 50 ft south-southwest of monitor well TJA-3.) The ER Site 227 well will be 
located at the eastern end of the site near the slope break. Soil samples will be analyzed 
for radiological constituents (gamma spectroscopy and gross alphaJbeta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
of this fieldwork is scheduled for FYOI. 

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: SNUNM will collect shallow subsurface samples at two locations each at the 
storm-drain outfalls (ER Sites 230,231,232,233, and 234). The samples will be 
collected at a depth of five ft, bgs from hand-augered boreholes. Except for ER Site 234, 
the boreholes for the T A-IV storm-drain outfalls will be located 5 ft and 30 ft downslope 
from the lowermost concrete structures at ER Sites 230, 231, 232, and 233. Not to be 
forgotten, ER Site 232 is unique because two storm drains are located there. At the 
remaining TA-IV storm-drain outfall (ER Site 234), the boreholes will be located at a 
similar lateral spacing with the northernmost borehole being located at the lowermost tip 
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Site-Specific Comments 

5. 

of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 

Response: SNUNM also will collect a surface (0 - 0.5 ft, bgs) soil sample for ER Site 
230. The sample will be collected upstream of the drop inlet and next to the chain-link 
fence. The soil sample will be analyzed for radiological constituents (gamma 
spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

7. 

Response: SNlJNM will install a groundwater monitor well at the bottom of the slope at 
ER Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofER Sites 46 and 227. The information requested above for the TA-2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 

Response: SNUNM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of ER Sites 46 and 227. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 

8. Revise and resubmit the data tables in tbe NF A proposals for each site, meeting the 
standards achieved in tbe 12th Round NF A proposals. 

Response: After all the requested soil samples have been collected and the analytical 
results received, SNlJNM will revise and resubmit the soil-sample data tables for ER 
Sites 46, 227, 229, 230, 231, 232, 233, and 234 in a format meeting the standards set in 
the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be 
prepared. The data tables and risk assessments will be incorporated into the 'statement of 
basis' format. 

Reference (ER Site 7) 

Sandia National LahoratorieslNew Mexico. Letter to Kirtland Area Office (KAO). "Transmittal 
of Responses to NMED for Request for Supplemental Information (RSn," September 8,1999. 
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Department of Energy 

National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JAN 31 2003 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Pemits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy (DOE) and 
Sandia National Laboratories/New Mexico Responses to the NMED Notices of 
Defidency (NOD) for Solid Waste Management Units 230, 231, 232, 233, and 
234 No Further Action Proposals, Dated June 1995 (2nd Round) and August 
1997 (8th Round). Per our verbal agreement, the second NMED copy is being 
sent directly to the Sandia Staff Manager. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

cc w/enclosure: 

Sincerely, 

Karen L. Boardman 
Manager 

L. King, USEPA, Region 6 (2 copies via Certified Mail) 
W. Moats, NMEO-HWB (via Certified Mail) 
M. Gardipe, ERO/AL 
J. Parker, NMED-OB 
R. Kennett, NMED-OB 



Mr. J. Kieling 

cc wlo enclosure: 
J. Estrada, OKSO-AIP 
F. NiiTlick, SNl, MS 1087 
J. Bearzi, NMED-HWB 
D. Stockham, SNL, MS 1087 
M. Davis, SNL, MS 1087 
E. Krauss, SNL, MS 0141 
S. Collins, SNl, MS 1087 
J. Copland. SNL, MS1087 
SSO legal File 

(2) JAN 31 2003 

c.c '. (>a,J. 
~6w.~ 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 2002 

Environmental Restoration Project 
Tijeras Arroyo Operable Unit 1309 

Responses to NMED Notices of Deficiency for 
Solid Waste Management Units 230, 231, 232, 233, and 234 

No Further Action Proposals 
Dated June 1995 (2nd Round) and 

August 1997 (8th Round) 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNIJNM) is submitting this Notice of Deficiency 
(NOD) Response for the Technical Area (TA)-IV storm-water outfalls (Solid Waste Management 
Units [SWMUs) 230, 231, 232, 233, and 234). These five sites are managed as part of the 
Tijeras Arroyo Operable Unit (TJAOU) 1309. The proposals for no further action (NFA) for 
SWMUs 230, 231, 233, and 234 were previously submitted in 1995 (SNUNM June 1995). The 
NFA proposal for SWMU 232 was submitted in 1997 (SNUNM August 1997). This response 
addresses both the most recent NOD (NMED October 1999) for the five sites (SWMUs 230, 231, 
232, 233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie 
January 1999) that contained specific comments (1 through 5) regarding SWMU 232. 

The NOD (NMED October 1999) included comments relating to a number of SWMUs at 
SNUNM. Five comments (1, 2, 4, 5, 8) in Enclosure B of this NOD (NMED October 1999) 
addressed SWMUs 230, 231, 232, 233, and 234. This document presents the SNLINM response 
to these comments. Incorporated into the response are the confirmatory sampling requirements 
that were identified by SNLINM Environmental Restoration (ER) TJAOU staff and the New 
Mexico Environment Department (NMED) Hazardous and Radioactive Materials Bureau 
(HRMB) (now known as the Hazardous Waste Bureau) in a meeting held on November 17,1999. 
The outcome of the meeting was NMED's request for additional confirmatory soil sampling at 
SWMUs 230 through 234. A Field hnplementation Plan (FlP) was subsequently developed for 
these five SWMUs (SNLINM May 2001) that describes the confirmatory sampling and analysis 
requirements and provides historical information for the outfalls. The FIP, provided as 
Attachment A, was used to guide the confirmatory sampling that was conducted in June 2001. 
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TUERAS ARROYO OPERABLE UNIT 1309 
RESPONSES TO NMED NOTICES OF DEFICIENCY 

FOR NFA PROPOSALS 

RESPONSES TO ENCLOSURE B, OCTOBER 1999 NOTICE OF DEFICIENCY
PROPOSED ADDITIONAL SITE CHARACTERIZATION WORK, NFA PROPOSALS, 
JUNE 1995 (2nd Round) 

The NIvlED comments (NMED October 1999) relevant to the TA-IV stonn-water outfaIls 
(SWMUs 230, 231, 232, 233, and 234) are presented below in bold text. The SNUNM respons.:: 
follows each comment. 

ER Sites 46,232,233,234,227,229,230, and 231 (OU 1309 Outfalls) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229,230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

R espouse: Figure 1 accurately depicts the locations of each TA-IV stonn-water outfall 
(SWMUs 230, 231, 232-1, 232-2, 233, and 234). The outfalls are located along the 
southern boundary of TA-IV and the steep northern rim of Tijeras Arroyo. Figure 2 is an 
SNUNM Facilities Engineering drawing depicting the various utilities that are located at 
the southern part of TA-IV. Stonn water drains to the sites via buried pipes that are 
connected to either concrete ditches or concrete drop structures. The SWMUs consist of 
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230, 
231, 232-1, 232-2, and 233 currently receive storm water from TA-IV.· SWMU 234 
previously received stonn water from TA-IV, but is now inactive. 

As shown on Figure 2, SNUNM Facilities Engineering has assigned a structure number 
('struc. no.') to each outfall. For example, structure number 58 corresponds to 
SWMU 230. Structure numbers 59 and 60A correspond to SWMUs 231 and 232-1, 
respectively. Structure number 60 corresponds to SWMU 232-2. A structure number is 
not assigned to SWMU 234 because the concrete features were removed in the early 
1990s when piping from the Building 981 area was diverted to SWMU 233 (structure 
number 62). 

2. Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement 

Respouse: In June 2001, SNIJNM collected the soil samples, requested by NIvlED at the 
November 17, 1999, meeting, at the points of surface discharge and along the earthen 
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4. 

channels. At all of the SWMUs (230 through 234), soil samples were collected at lateral 
distances of 5 and 30 feet downslope of the stonn-water discharge point; the sampling 
depths for these lateral locations began at 0 and 5 feet below ground surface (bgs). 
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMU~. 230,232-2, 
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234. 

Table 1 lists the number of samples that have been collected at each site. Table 2 lists the 
soil samples for each SWMU. Sampling was conducted in 1994, 1995, and 2001. The 
soil samples were analyzed by both on-site and off-site laboratories (Tables 3 through 
109). Sampling and analysis details are presented in the Risk Screening Assessment 
Reports for each site (Attachments B through G). 

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radionuclides, metals, volatile organic compounds, semi-volatile organic compounds, 
and high explosives. 

Response: In 2001, SNIJNM collected shallow subsurface samples at two locations at 
each of the storm-drain outfalls (SWMUs 230, 231, 232, 233, and 234). A third soil 
sample was collected at SWMUs 230, 232-2, and 233 (Table 2). The samples were 
collected in accordance with guidance received at the November 17, 1999, meeting 
between SNUNM ER TJAOU staff and the NMED HRMB. The surface soil (0 to 
0.5 foot bgs) and I-foot-bgs 'soil samples were collected with a hand trowel. Because of 
the uneven terrain and large cobbles that serve as erosion control below the storm-water 
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally 
approved use ofthe backhoe before the sampling was conducted (Copland April 2001). 

The soil samples from each site were analyzed for radionuclides (gamma spectroscopy, 
tritium, and gross alpha/beta), Resource Conservation and Recovery Act (RCRA) metals, 
chromium-VI, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection 
Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples 
for high explosive (HE) compounds was discounted after informing NMED that the 
TA-IV storm-water outfalls have never received any type of TA-II water (stonn, septic, or 
waste) (SNIJNM May 2001), as previously assumed by NMED. HE compounds are 
not a contaminant of concern (COC) for any of the TA-IV storm-water outfalls 
(SWMUs 230, 231, 232, 233, and 234). 

5. Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radionucIides, metals, volatile organic compounds, 
semi-volatile org:'lnic compounds, and high explosives. . 

Response: A surface soil (0 to 0.5 feet bgs) sample (230-GR-05-0.5) was collected 
upstream of the drop inlet next to the chain-link fence and analyzed for radionuclides 
(gamma spectroscopy, tritium, and gross alpha/beta), RCRA metals, chromium-VI, 
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for 
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analyzing the soil samples for HE compounds was discounted after informing NMED that 
the TA-IV storm-water outfaIls have never received any type ofTA-IT water (storm, 
waste, or septic) (SNUNM May 2001), as previously assumed by NMED. HE 
compounds are not a cac for any of the TA-IV storm-water outfalls (SWMUs 230,231, 
232,233, and 234). ,. 

8. Revise and resubmit the data tables in the NF A proposals for each site, meeting the 
standards achieved in the 12th Round NFA proposals. 

Response: Analytical data, tables from the NFA proposals (SNIJNM June 1995; 
SNUNM August 1997) have been revised using the 12th Round format. In addition to 
the soil samples that were collected in 1994 and 1995 for the NFA proposals, samples 
also were collected in 2001. Table 2 lists the soil samples for each SWMU, Table 1 Hsts 
the corresponding analytical data tables (Tables 3 through 109). The soil samples were 
analyzed using EPA methods (EPA November 1986) for vacs, svacs, TPH, metals 
(RCRA metals and chromium-VI), and radionuclides (gamma spectroscopy, tritium, and 
gross alpha/beta). All detectable concentrations are presented in the tables. In those 
cases in which no detectable concentrations were reported for a particular analytical suite, 
a table listing the detection limits is presented. Analytical laboratories are noted on each 
data table. 

Risk assessments (human health and ecological) have been prepared for each SWMU 
(230 through 234) using all the available sampling results. The risk assessment results, as 
well as the sampling techniques and analytical methods, are presented in the Risk 
Screening Assessment Reports for each site (Attachments B through G). The Data 
Validation Reports for each site are included in Attachments H through M. 
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Table 1 
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables 

for the TA-IV Storm-Water Outfalls for SWMUs 230,231,232-1,232-2,233, and 234 

Locations Locations Locations . Corresponding 
Sampled in Sampled in Sampled in Total Sampling Analytical Data 

SWMU 1994 1995 2001 Locations Tables 
230 8 -- 3 11 3-21 
231 8 -- 2 10 22-40 
232-1 8 5 3 16 41-60 
232-2 41 -- 2 43 61-74 
233 8 -- 3 11 75-92 
234 6a -- 2 8 93-109 

8Another six locations (see Table 2) are not included in this tally for SWMU 234 because the 
corresponding six samples were not collected where storm water had drained. 
SWMU = Solid Waste Management Unit. 
TA = Technical Area. 

= Information not available . 
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Table 2 
Soil Samples Collected at SWMUs 230,231,232-1, 232-2, 233, and 234 

SWMU Sample ID Beginning Depth (ft bgs) 
230 1994 sampling 

230-01-A 0.0 
230-01-B O.S 
230-02-A 0.0 
230-02-B O.S 
230-03-A 0.0 
230-03-8 O.S 
230-04-A 0.0 
230-04-B O.S 
2001 sampling 
230-GR-OS-0.O-S 0.0 
230-GR-OS-0.O-S 0.0 
230-GR-OS-0.O-DU 0.0 
230-GR-OS-S.0-S S.O 
230-GR-07-S.0-S S.O 

231 1994 sampling 
231-01-A 0.0 
231-01-8 O.S 
231-02·A 0.0 
231-02-8 O.S 
231-03-A 0.0 
231-03-B O.S 
231-04-A 0.0 
231-04-B O.S 
2001 sampling 
231-GR-OS-O.0-S 0.0 
231-GR-OS-0.0-DU 0.0 
231-GR-OS-S.0-S S.O 
231-G R-OS-S. O-S S.O 

232-1 1994 sampling 
232-1-01-A 0.0 
232-1-01-8 o.s 
232-1-02-A 0.0 
232-1-02-8 O.S 
232-1-03-A 0.0 
232-1-03-B O.S 
232-1-04-A 0.0 
232-1-04-B O.S 
1995 sampling 
232-1-BH1-S-S-l s.o 
232-1-BH 1-1 O-S-l 10.0 
232-1-BH1-1 O-SD-l 10.0 
232-i-BH1-10-S0-1 10.0 
232-1-BH2-S-S-1 S.O 
232-1-BH2-10-S-1 10.0 
232-1-BH3-S-S,1 S.O 
232-1-BH3-10-S-1 10.0 
232-1-BH4-S-S-1 S.O 
232-1-BH4-10-S-1 10.0 
232-1-8HS-S-S-l S.O 
232-1-BHS-1 0-S-1 10.0 
2001 sampling 
232-1-GR-OS-0.O-S 0.0 
232-1-GR-05-0.0-DU 0.0 
232-1-GR-OS-S.0-S S.O 

. 232-1-GR-07-S.0-S S.O 

Refer to footnotes at end of table. 
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Table 2 (Continued) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2,233, and 234 

SWMU Sample ID Beginning DepthJft ~ 
232-2 1994 samplinQ 

015861 l a '. 

015862 1a 

015863 5a 

015864 5a 

015865 5a 

015866 5a 

015867 5a 

015868 5a 

015869 5a 

015870 5a 

015871 5a 

015872 1a 

015873 9 
015874 9 
015875 9 
015876 9 
015877 9 
015878 9 
015879 9 
015880 5a 

015881 5a 

015882 5a 

015883 5a 

015884 5a 

015885 10 
015886 6.5 
015887 9 
015888 6,5 
015889 6 
015890 1 
015891 10 
015892 7 
015893 4 
015894 10.5 

, 015895 9.5 
015896 3.5 
017817 1 
017818 8 
NMED-232-east 10 
NMED-232-west 6 
NMED-undisturbed 9 
2001 samplinQ 
232-2-GR-Ol-0,0-S 0.0 
232-2-GR-01-0,0-DU 0.0 
232-2-GR-01-5.0-8 5.0 
232-2-GR-01-10.0-8 10.0 
232-2-GR-02-5.0-8 5.0 
232-2-GR-02-7.0-DU 7.0 

Refer to footnotes at end of table. 
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Table 2 (Concluded) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample ID Beginning Depth (tt bgs) 
233 1994 samplin(l 

233-01-A 0.0 
233-01-B 0.5 
233-02-A 0.0 
233-02-B 0.5 
233-03-A 0.0 
233-03-B 0.5 
233-04-A 0.0 
233-04-B 0.5 
2001 samplin(l 
233-GR-05-0.0-S 0.0 
233-GR-05-0.0-DU 0.0 
233-GR-05-5.0-S 5.0 
233-GR-06-0.0-S 0.0 
233-GR-06-5.0-S 5.0 
233-GR-07-5.0-S 5.0 

234 1994 samplin(l 
234-01-A 0.0 
234-01-B 0.5 
234-02-A O.Ob 
234-02-B 0.5b 

234-03-A O.Ob 
234-03-B 0.5b 

234-04-A O.Ob 
234-04-B 0.5b 

234-05-A 0.0 
234-05-B 0.5 
234-06-A 0.0 
234-06-B 0.5 
2001 sampling 
234-GR-07-0.0-S 0.0 
234-GR-07-0.0-DU 0.0 
234-GR-07-5.0-S 5.0 
234-GR-06-5.()..S 5.0 

aApproximate sample depth (sample collected during SWMU 232-2 excavation work). 
bAnalytical results for this SWMU 234 sample are not listed in the following analytical data tables because the sample was 
not collected where storm water had drained. 
BH = Borehole. 
DU = Duplicate. 
tt bgs = Foot/feet below ground surface. 
GR = Grab sample. 
ID = Identification. 
NMED = New Mexico Environment Department. 
S = Soil sample. 
SO = Soil sample duplicate. 
SO = South sample. 
SWMU = Solid Waste Management Unit. 
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Table 75 
Summary of SWMU 233 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)" 

Analyte Method Detection Limit(mg/kgl 
1,1,1-Trichloroethane 0.005 
1,1,2,2-Tetrachloroethane 0.005 
1,1,2-Trichloroethane 0.005 
1,1-Dichloroethane 0.005 
1,1-Dichloroethene 0.005 
1,2-Dichloroethane 0.005 
1,2-Dichloroethene 0.005 
1,2-Dichloropropane 0.005 
2-Butanone 0.01 
2-Chloroethyl vinyl ether 0.01 
2-Hexanone 0.01 
4-methyl-2-Pentanone 0.01 
Acetone 0.01 
Benzene 0.005 
Bromodichloromethane 0.005 
Bromoform 0.005 
Bromomethane 0.01 
Carbon disulfide 0.005 
Carbon tetrachloride 0.005 
Chlorobenzene 0.005 
Chloroethane 0.01 
Chloroform 0.005 
Chloromethane I 0.01 
Dibromochloromethane 0.005 
Ethyl benzene 0.005 
Methylene chloride 0.005 
Styrene 0.005 
Tetrachloroethene 0.005 
Toluene 0.005 
Trichloroethene . 0.005 
Vinyl acetate 0.01 
ViQ0 chloride 0.01 
Xylene 0.005 
cis-1,3-DichloroprolJene 0.005· 
trans-1,3-Dichloropropene 0.005 

"Environmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
VOC = Volatile organic compound. 

AU11.(J2IWP/SNL:t5192.doc T-93 840857.02.03.00.00 11/27/024:33 PM 



Table 76 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes SVOCs (EPA Method 8270b) (ma/kc 
Sample 

Record Depth Benzo(a) 
Benzo(a)Dvrene Number" ER Sample 10 (It) Acenaphthene Anthracene anthracene 

788 SITE233-01-A 0-0.5 NO (0.33) 0.044 J NO (0.33) 0.07 J 
788 SITE233-01-B 0.5-3 0.033 J NO (0.33) NO (0.33) NO (0.33) 
788 SITE233-04-A 0-0.5 NO (0.33) . NO (0.33) 0;036 J 0.093 J 
788 SITE233-04-B 0.5-3 NO (0.33) NO (0.33) NO (0.33) NO-IO.3a) 

. 

Sample Attributes SVOCs (EPA Method 8270b) (mq/kc 
Sample 

Record Depth Oi-n-butyl 
Number" ER Sample 10 (tt) phthalate Fluoranthene 

788 SITE233-01-A 0-0.5 NO (0.33) 0.099 J 
788 SITE233-01-B 0.5-3 0.21 J 0.068 J 
788 SITE233-04-A 0-0.5 NO (0.33) 0.073 J 
788 SITE233-04-B 0.5-3 0.057 J 0.047 J 

Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requesVchain-ol-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
J = Estimated value. See Data Validation Report (Attachment L). 
mg/kg = Milligram(s) per kilogram. 

Naphthalene 
NO (0.33) 

0.086 J 
NO (0.33) 
NO (0.33) 

NO ( ) = Not detected above the method detection limit, shown in parentheses. 
SVOC = Semivolatile organic compounds. 
SWMU = Solid Waste Management Unit. 

Phenanthrene 
NO (0.33) 

0.11 J 
NO (0.33) 
NO (0.33) 

Benzo(b) 
tluoranthene Chrysene 

0.055 J 0.1 J 
. NO (0.33) NO (0.33) 

0.Q15J 0.12 J 
Nolo.3a) NO (0.33) 

bis(2-Ethylhexyl) 
Pvrene phthalate 

0.083 J NO (0.33) 
0.043 J NO (0.33) 
0.049 J NO (0.33) 

NO (0.33) 1 



Table 77 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/Isgl 
1,2,4-Trichlorobenzene 0.33 
1,2-Dichlorobenzene 0.33 
1,3-Dichlorobenzene 0.33 
1,4-Dichlorobenzene 0.33 
2,2'-Dichlorodiisopropyl ether 0.33 
2,4,5-Trichlorophenol 0.33 
2,4,6-Trichlorophenol 0.33 
2,4-Dichlorphenol 0.33 
2,4-Dimethylphenol 0.33 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene 

. 

0.33 
2,6-Dinitrotoluene 0.33 
2-Chloronaphthalene 0.33 
2-Chlorophenol 0.33 
2-Methylnaphthalene 0.33 
2-Nitroaniline 1.67 
2-Nitrophenol 0.33 
3,3'-Dichlorobenzidine 0.67 
3-Nitroaniline 1.67 
4-Bromophenyl phenyl ether 0.33 
4-Chloro-3-methylphenol 0.33 
4-Chlorobenzenamine 0.33 
4-Chlorophenyl phenyl ether 0.33 
4-Methylphenol 0.33 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene --' 0.33 
Acenaphthylene 0.33 
Anthracene 0.33 
Benzidine 2.66 
Benzo a anthracene 0.33 
Benzo a)pyrene 0.33 
Benzo b f1uorimthene 0.33 
Benzo [ghi)pervlene 0.33 
Benzo k)fluoranthene 0.33 
Benzoic acid 1.67 
Benzyl alcohol 0.33 
ButYlben~ phthalate 0.33 
Chrvsene 0.33 
Di-n-butyl !Jhthalate 0.33 
Di-n-octyl phthalate 0.33 
Dibenz(a,h)anthracene 0.33 
Dibenzofuran 0.33 
Diethylphthalate 0.33 
Dimethylphthalate 0.33 

Refer to footnotes at end of table. 
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Table 77 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection LimitllTlgJkg) 
Dinitro-o-cresol 1.67 
Fluoranthene 0.33 
Fluorene 0.33 
Hexachlorobenzene 0.33 
Hexachlorobutadiene 0.33 
Hexachlorocyclopentadiene 0.33 
Hexachloroethane 0.33 
Indeno(1 ,2,3-c,d}pyrene 0.33 
Isophorone 0.33 
Naphthalene 0.33 
Nitro-benzene 0.33 
Pentachlorophenol 1.67 
Phenanthrene 0.33 
Phenol 0.33 
Pyrene 0.33 
bis 2-Chloroethoxy)methane 0.33 
bis 2-Chloroethyl)ether 0.33 
bis 2-Ethylhexyl)phthalate 0.33 
n-Nitrosodiphenylamine 0.33 
n-Nitrosodipropylamine 0.33 
o-Cresol 0.33 

aEnvironmental ControlTechnology Corporation Laboratory (ENCOTEC). 
mgJkg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

AU11-02IWP/SNL:t5192.doc T-96 840857.02.03.00.00 11/27/024:33 PM 



Table 78 
Summary of SWMU 233 Confirmatory Soil Sampling 

Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes TPH 
Record Sample Depth (EPA Method 418.1 b) 

Number<> ER Sample ID (ttl 
788 SITE233-01-A 0-0.5 
788 SITE233-01-8 0.5-3 
788 SITE233-02-A 0-0.5 
788 SITE233-02-8 0.5-3 
788 SITE233-03-A 0-0.5 
788 SITE233-03-8 0.5-3 
788 SITE233-04-A 0-0.5 
788 SITE233-04-8 0.5-3 

Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requesVchain-of-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbons. 

(mg/kg) 
ND (40) 
ND (40) 
ND (40) 

ND (40) 

140 
40 
78 

S8 
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Table 79 
Summary of SWMU 233 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a . 

Method Detection Limit 
Analyte (mglkg) 

Total petroleum hydrocarbon 40 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
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Table 80 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Results 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 601 0/6020171961747117741 b) (mg/kg) 

Record 
Number" ER Sample 10 Sample Depth (ft Arsenic Barium B~ryllium Cadmium 

788 SITE233-01-A 0--0.5 2.3 210 0.36 2.3 
788 SITE233-01-B 0.5-3 1.7 170 0.27 1.1 
788 SITE233-02-A 0-0.5 2.3 210 0.3 1.2 
788 SITE233-02-B 0.5-3 1.6 150 0.27 0.72 
788 SITE233-03-A 0--0.5 5.1 160 0.34 1.6 
788 SITE233-03-B 0.5-3 1.8 170 0.3 1.2 
788 SITE233-04-A 0-0.5 1.3 150 0.27 1.8 
788 SITE233-04-B 0.5-3 1.5 200 0.3 1.4 

Background concentration (surface soil 0--0.5 ft)d NC 281 0.8 <1 
Background concentration (subsurface soil >0.5 ft)d 4.4 200 0.8 0.9 

Sample Attributes Metals (EPA Methods 601 0/6020171961747117741 b) (mg/kg) 
Record 

Number" ER Sample 10 Sample Depth (ft Chromium (VI) 
788 SITE233-01-A 0--0.5 NO (0.1) 
788 SITE233-01-B 0.5-3 NO 0.1) 
788 SITE233-02-A 0-0.5 NO 0.1 
788 SITE233-02-B 0.5-3 NO 0.1 
788 SITE233-03-A 0-0.5 NO 0.1 
788 SITE233-03-B 0.5-3 NO 0.1 
788 SITE233-04-A 0--0.5 NO 0.1 
788 SITE233-04-B 0.5-3 NO 0.1 

Background concentration (surface soil 0--0.5 ft)d NC 

Background concentration (subsurface soil >0.5 ft)d NC 

Note: Values in bold indicate concentrations greater than or equal to background. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 
dOinwiddie September 1997. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

mg/kg 
NC 

Lead Mercury Selenium 
12 NO (0.04) NO 0.25 
6.3 NO 0.04) NO 0.25 
7.1 NO 0.04) NO 0.25 
9.2 NO 0.04) NO (0.25) 
8.9 NO (0.04) NO (0.25 
7.8 NO (0.04) NO (0.25 
7.4 NO (0.04) NO (0.25 
8.3 NO (0.04) NO (0.25 

39 <0.25 <1 
11.2 <0.1 <1 

= Milligram(s) per kilogram. 
= Not calculated by Dinwiddie (September 1997). 

Chromium 
9 
4.3 
5.1 
3.9 
6.5 
4.9 
6.5 
5.5 

21.8 
16.2 

Silver 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 

<1 
<1 

It = Foot (feet). 
10 = Identification. 

NO ( ) 
SWMU 

= Not detected above the method detection limit, shown in parentheses. 
= Solid Waste Management Unit. 



Table 81 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

An a Iyte Method Detection LimitJmgl~ 
Arsenic 0.5-4.3 
Barium 10 
Beryllium 0.22-0.25 
Cadmium 0.25 
Chromium 1 
Chromium (VI) 0.1 
Lead 2 
Mercury 0.04 
Selenium 0.25 
Silver 0.5 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
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Sample Attributes 

Table 82 
Summary of SWMU 233 Confirmatory Soil Sampling 

Gamma Spectroscopy Analytical Results 
September 1994 

(Off-Site Laboratory)a 

Activity (pCi/o) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
Numberb ER Sample 10 (tt) Result Error<' 

786 SITE 233-01-A 0-0.5 0.0275 0.00238 
786 SITE 233-01-B 0.5-3 0.0202 0.00615 
786 SITE 233-04-A 0-0.5 NO (0.0436 --
786 SITE 233-04-8 0.5-3 0.119 0.0138 

Backoround concentration (surface soil 0-0.5 ft)d 0.908 --
Backoround concentration (subsurface soil >0.5 ft)d NC --
Note: Values in bold indicate concentrations greater than background. 
aEnseco/Quanterra Laboratory. 
bAnalysis request/chain-of-custody record. 
"Two standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
NC = Not calculated by Dinwiddie (September 1997). 

Result 
0.885 
0.701 
0.805 
0.591 

NC 
NC 

NO ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
pCi/g = Picocurie(s} per gram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Error<' Result Error<' 
0.11 NO 0.282' --
0.091 NO 0.261) --
0.101 NO 0.283\ --
0.0801 NO 0.265\ --

-- NC --
-- NC --

Uranium-238 

Result Error<' 
0.918 0.349 
1.53 0.391 

0.944 0.348 
NO (2.42) --

NC --
NC --



Table 83 
Summary of SWMU 233 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (Jlg/kg) 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-methYI-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 

aGeneral Engineering Laboratories, Inc. (GEL). 
Jlg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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0.29 
0.3 
0.36 
0.41 
0.262 
0.27 
0.32 
0.76 
0.94 
1.34 
1 
0.39 
0.35 
0.36 
0.31 
0.62 
0.26 
0.4 
0.28 
0.47 
0.35 
0.41 
0.35 
0.44 
0.32 
0.4 
0.5 
0.72 
0.77 
0.3 
1.05 
0.41 
0.28 
0.37 
0.24 

T-102 

Method Detection Limit for 
Aqueous SamJJles wLt 

0.18 
0.15 
0.11 
0.07 
0.28 
0.14 
0.16 
0.81 
0.79 
0.7 
0.82 
0.14 
0.15 
0.1 
0.24 
0.9 
0.16 
0.2 
0.32 
0.17 
0.21 
0.16 
0.15 
0.63 
0.15 
0.21 
0.22 
0.16 
0.44 
0.26 
0.44 
0.18 
0.18 
0.31 
0.17 

840857.02.03.00.00 11/27/024:33 PM 



Sample Attributes 
Record 

Table 84 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs EPA Method 8270b) f!lQ/ka) 

Sample 2-Methyl- Benzo(a) 
Number<' ER Sample ID Depth (ft) 2-Chlorophenol naphthalene Anthracene anthracene 
604314 T JAOU-233-GR-OS-0.0-S 0.0 ND (S) ND (4 15.2 J 33.3 

604314 T JAOU-233-GR-OS-0.0-DU 0.0 7.66 J (333 5.3 J (33.3 23.8J 33.3 

604314 T JAOU-233-GR-OS-2.0-S 2.0 ND S - ND 4 ND14.66 ND IS.99) 

604314 T JAOU-233-GR-06-0.0-S 0.0 ND S ND 4 6.36 J 33.3 
604314 T JAOU-233-GR-06-S.0-S 5.0 ND 5 ND 4 ND (4.66 ND (S.99) 

604314 T JAOU-233-GR-07 -S.O-S S.O ND (5 ND 4 ND (4.66) ND (S.99) 
!auality Assurance/Quality Control Sample (~g/L) 

604S67 _ 1 TJAOU-233-GR-EB1 1 NA ND (1.24) 1 ND (0.15) ND (0.13) 1 ND (0.1) 

Sample Attributes SVOCs (EPA Method 8270b) (uQ/kQ) 

Record Sample Benzo(b) Benzo(ghi) Benzo(k) 
Number<' ER Sample ID Depth (tt) fluoranthene pervlene fiuoranthene 
604314 T JAOU-233-GR-05-0.0-S 0.0 248 22 23 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 291 23 251 
604314 T JAOU-233-GR-05-2.0-S 2.0 ND (2.33) ND (5) NDeS) 
604314 T JAOU-233-GR-OG-0.0-S 0.0 24€ 18; 20 
604314 T JAOU-233-GR-06-5.0-S S.O ND (2.33) ND(S) ND (5) 
604314 T JAOU-233-GR-07 -S.O-S 5.0 ND (2.33) ND (5) ND (5) 

!auality Assurance/Quality Control Sample (u!llL) 
604S67 .1 T JAOU-233-GR-EB 1 NA I ND (0.13) I ND (0.08) ND (0.23) 1 

Refer to footnotes at end of table. 

. Benzo(a) 
pyrene 

181 241 
231 282 

ND (2) 
16~ 22C 

ND (2) 
ND (2) 

1 ND (0.13) 

Carbazole 
ND (S) 

12.G J (333 
ND (5 
ND (5 
ND (S 
ND (S) 

ND (1.26) 



Sample Attributes 
Record 

Number" ERSample 10 
604314 T JAOU-233-GR-05-0.0-S 

Table 84 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs (EPA Method 8270b) (Ilg/kg) 
Sample Dibenz 

Depth (tt) Chrvsene (a,h)anthracene Dibenzofuran 
0.0 245 121 ND (2.66) 

604314 T JAOU-233-GR-05-0.0-0U 0.0 316 NO (2.66) 4.94 J (333 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-S.0-S S.O 
604314 T JAOU-233-GR-07 -S.O-S 5.0 

Quality Assurance/Quality Control Sample (llwL) 
604567 I T JAOU-233-GR-EB1 NA 

Sample Attributes 
Record Sample 

Number" ERSample 10 Depth (tt) 
604314 T JAOU-233-GR-05-0.0-S 
604314 T JAOU-233-GR-05-0.0-DU 
604314 T JAOU-233-G R-OS-2.0-S 
604314 T JAOU-233-GR-06-0.0-S 
604314 T JAOU-233-GR-06-S.0-S 
604314 T JAOU-233-GR-07-5.0-S 

puality Assurance/Quality Control Sample (Ilg/L) 
604S67 T JAOU-233-GR-EB1 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
CAnalysis requestlchain-of-cuslody record. 
DU = Duplicate sample. 
EB = Equipment blank. 

0.0 
0.0 
2.0 
0.0 
5.0 
5.0 

NA 

I 

I 

NO (6.33) 
207 

12.5 J (33.3 
NO (6.33) 

NO (0.12) -' 

Fluorene 
NO 3) 

7.32 J (33.3 
NO 3 
NO 3 
NO 3 
NO 3 

ND (0.12) I 

I.lg/kg 
IlglL 
NA 

NO (2.66) NO 2.66 
94.E NO 2.66 

NO (2.66) ND 2.66 
NO (2.66) NO 2.66 

ND(0.1) NO (0.99) I 

SVOCs (EPA Method 8270b) (Ilg/kg) 
Indeno(1,2,3-c,d) 

pyrene Phenanthrene 
17e 10 
20E 110 

NO (6.66) NO (4) 
156 34.2 

NO (6.66) 11.5 J (33.3 
NO (6.66) NO (4) 

ND (0.1) ND (0.12) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 

Fluoranthene 
299 
345 

ND (3.33) 
218 

21.5 J (33.3 
NO (3.33) 

NO (0.12) 

Pyrene 
382 
41a 

NO (8.66) 
23:3 

22 J (33.3 
NO (8.66) 

ND (0.14) 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 

ND ( ) 
OU 

= Not detected above the method detection limit, shown in parentheses. 
= Operable Unit. 

GR = Grab sample. 
ID = Identification. 
J ( ) = Estimated value less than the laboratory reporting limit, shown in 

parentheses. See Data Validation Report (Attachment L). 

S 
SVOC 
SWMU 
TJA 

= Soil sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 



Table 85 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for Method Detection Limit for 
Analyte Soil Samples (ua/kQ) A5Iueous Samples (uQ/L) 

1,2,4-Trichlorobenzene 4.66 1.52 
1,2-Dichlorobenzene 4.33 1.63 
1,3-Dichlorobenzene 3.33 1.51 
1 A-Dichlorobenzene 5.99 1.83 
2A,5-Trichlorophenol 42.3 1.18 
2A,6-Trichlorophenol 24.6 1.12 
2A-Dichlorophenol 7.99 1.28 
2A-Dimethylphenol 71.9 1.29 
2A-Dinitrophenol 15 1.36 
2A-Dinitrotoluene 5 0.97 
2,6-Dinitrotoluene 3 1.09 
2-Chloronaphthalene . 3.66 0.13 
2-Chlorophenol 5 1.24 
2-Methylnaphthalene 4 0.15 
2-Nitroaniline 80.9 2.09 
2-Nitrophenol 46.3 1.33 
3,3'-Dichlorobenzidine 143 1.1 
3-Nitroaniline 86.6 1.31 
4-Bromophenvlphenyl ether 4.66 1.14 
4-Chloro-3-methylphenol 36.6 1.39 
4-Chlorobenzenamine 58.9 2.5 
4-Chlorophenyl phenyl ether 3.33 1.18 
4-Methylphenol 5.66 1.07 
4-Nitroaniline 83.9 1.55 
4-Nitrophenol 21 0.18 
Acenaphthene 4 0.07 
Acenaphthvlene 3.66 0.1 
Anthracene 4.66 0.13 
Benzo a anthracene . 5.99 0.1 
Benzo a)pyrene 2 0.13 
Benzo b fluoranthene 2.33 0.13 
Benzo :ahi)pervlene 5 0.08 
Benzo k)fluoranthene 5 . 0.23 
Butylbenzyl phthalate 12.7 1.82 
Carbazole 5 1.26 
Chrvsene 6.33 0.12 
Di-n-butvl phthalate 20.6 1.82 
Di-n-octvl phthalate 8.99 2.12 
Dibenz(a,h)anthracene 2.66 0.1 
Dibenzofuran 2.66 0.99 
Dieth.Ylp_hthalate 19.6 1.23 
Dimethylphthalate 11.7 1.11 
Din itro-o-cresol 16 0.97 
Diphenyl amine 15.7 1.02 

Refer to footnotes at end of table. 
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Table 85 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Sal1!~les j)lg/~ 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitro-benzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis 2-Chloroethoxy)methane 
bis 2-Chloroethyl)ether 
bis 2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
o-Cresol 

. 

aGeneral Engineering Laboratories, Inc. (GEL). 
p,g/kg = Microgram(s) per kilogram. 
p,g/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

3.33 
3 
4.66 
6.66 

33 
4.33 
6.66 
2.33 
3.33 

36.6 
60.9 

4 
3.66 
8.66 
5.99 
6.66 
6.99 

37.1 
33 
47.6 

Method Detection Limit for 
~ueous Sam~es l!!9!L1 

0.12 
0.12 
0.76 
1.76 
1.1 
1.7 
0.1 
1.12 
0.12 
1.42 
1.58 
0.12 
0.84 
0.14 
1.39 
1.4 
0.04 
1.32 
1.32 
1.26 

. 
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Table 86 
Summary of SWMU 233 Confirmatory Soil Sampling 

Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes TPH (EPA Method 80151»J!.tg/1SYl 
Record Sample Depth 

Number" ER Sample 10 
604314 T JAOU-233-GR-05-0.0-S 
604314 T JAOU-233-GR-05-0.0-DU 
604314 T JAOU-233-GR-05-2.0-S 
604314 T JAOU-233-GR-06-0.0-S 
604314 T JAOU-233-GR-06-5.0-S 
604314 T JAOU-233~GR-07 -S.O-S 

puality Assurance/Quality Control Samples ()lg/L) 
604567 T JAOU-233-GR-EB1 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis requesVchain-of-custody record. 

jft)-
0.0 
0.0 
2.0 
0.0 
5.0 
5.0 

NA 

dNot detected at the laboratory reporting limit, shown in parentheses. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Focit (feet). 
GR = Grab sample. 
ID = Identification. 

Diesel Range Organics 
362Q(: 

458 J (1670)' 
NO 450 
NO 450 
NO 450 
NO 450 

11 J (48.5) 

J () = Estimated value less than the laboratory reporting limit, shown in parentheses. See Data 
Validation Report (Attachment L). 

I-tg/kg = Microgram(s) per kilogram. 
1-t9/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
TPH = Total petroleum hydrocarbon. 
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Table 87 
Summary of SWMU 233 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples ().lg/kgl 

Diesel range organics 450 
Gasoline range organics 9.61 

aGeneral Engineering Laboratories, Inc. (GEL). 
).lg/kg = Microgram(s) per kilogram. 
).lg/L = Microgram{s) per liter. 
SWMU = Solid Waste Management Unit. 

AU11.Q2IWPISNL:t5192.doc T-108 

Method Detection Limit for 
A~ueous Samples ().lg/L) 

3.37 
26.7 

840857.02.03.00.00 111271024:33 PM 



-;-l ..... 
o 
CO 

Table 88 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 3005/3050171961747017471 b) (mg/k 1) 
Record Sample 

Numberc ER Sample 10 Depth (ft Arsenic Barium Beryllium Cadmium 
604314 T JAOU-233-GR-05-0.0-S 0.0 2.75 123 0.356 J (0.467) 0.45 J (0.467) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 3.05 143 0.395 J (0.476) 0.642 
604314 T JAOU-233-GR-05-2.0-S 2.0 3.1 112 0.352 J (0.467) 0.278 J 0.467) 
604314 T JAOU-233-GR-06-0.0-S 0.0 2.54 J 89.8 0.3 J (0.467) 0.18 J (0.467) 
604314 T JAOU-233-GR-06-5.0-S 5.0 2.63J 61.8 0.555 0.174 J 0.481) 
604314 T JAOU-233-GR-07-5.0-S 5.0 2.98 121 0.522 0.301 J 0.476) 

Background concentrationd (surface/subsurface)e NC/4/4 2811200 0.8/0.8 <110.9 
puality AssurancelQuality Control Sample (mg/L) 

604567 T JAOU-233-GR-EB1 I NA NO (0.00457) 0.00545 I NO (0.0002) NO (0.00025) 
. 

Refer to footnotes at end of table . 

Chromium 
9.25J 
10.2 J 
9.96J 
6.73J 
11 J 
11 J 

21.8/16.2 

NO (0.00078) 
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Table 88 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 3005/3050171961747017471 b) (mgik J) 
Record Sample 

Numberc ER Sample ID Depth (ft\ 
604314 T JAOU-233-GR-05-0.0-S 0.0 
604314 T JAOU-233-GR-05-0.0-DU 0.0 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-5.0-S 5.0 
604314 T JAOU-233-GR-07 -5.0-S 5.0 

Background concentrationd (surface/subsurface)e 
Quality Assurance/Quality Control Sample (mg/L) 

604567 T JAOU-233-GR-EB1 NA 

aGeneral Engineering Laboratories, Inc. (GEL) . 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 
dDinwiddie September 1997. 

Chromium (VI) Lead 
ND 0.07 J) 6.22 
ND 0.07 J) 8.67 
ND 0.07 J 4.43 
ND 0.07 J 4.55 
ND 0.07 J 7.37 

0.143 J 7.58 
NC/NC 39/11.2 

0.008 J ND (0.00344) 

eSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated value. See Data Validation Report (Attachment L). 

Mercury Selenium 
0.00779 J ND 0.135 J 
0.0122 J ND 0.135 J 

0.00951 J ND 0.135 J 
0.00828 J ND 0.135 J 

ND (0.00455 J) ND 0.135J) 
0.0082 J ND 0.135 J) 

<0.25/<0.1 <1/<1 

ND (0.0002 J) I ND (0.00309 J) I 

Silver 
0.113 J (0.467) 
0.228 J (0.476) 

ND (0.0578) 
ND (0.0578) 
ND (0.0578) 
ND (0.0578) 

<1/<1 

ND (0.0002) 

J () = Estimated value less than the laboratory reporting limit, shown in parentheses. See Data Validation Report (Attachment L). 
mglkg = Milligram(s) per kilogram. 
mglL = Milligram(s) per liter. 
NA = Not applicable 
NC = Not calculated by Dinwiddie (September 1997). 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
ND (#J) = Not detected, uncertainty in the detection limit, shown in parentheses. See Data Validation Report (Attachment L). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 



Table 89 
Summary of SWMU 233 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (mg/kg) 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Chromium (VI) 
Lead 
Mercury 
Selenium 
Silver 

aGeneral Engineering Laboratories, Inc. (GEL). 
mglkg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 

AU11-02JW PISNL:t5192.doc 

0.137 
0.0148 
0.00767 
0.013 
0.218 
0.07 
0.17 
0.00455 
0.135 
0.0578 

T-111 

Method Detection Limit for 
A~ueous Sam~es JmJ1!LJ.. 

0.00457 
0.00021 
0.0002 
0.00025 
0.00078 
0.005 
0.00344 
0.00007 
0.00309 
0.0002 
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Sample Attributes 

Table 90 
Summary of SWMU 233 Confirmatory Soil Sampling 

Gamrna Spectroscopy Analytical Results 
June 2001 

(On-Site and Off-Site Laboratories) 

Activitv (oCi/a) 

Record Sample Cesium-137 Tliorlum-232 Uranium-235 

Number" ER Sample 10 Oepth (ft) Result I 
lSamples Analyzed at RPSO Laboratory 

604313 T JAOU-233-GR-05-0.0-S 0.0 NO (0.0398) 
604313 T JAOU-233-GR-05-0.0-0U 0.0 NO (0.0365) 
604313 T JAOU-233-GR-05-2.0-S 2.0 NO 0.0412 
604313 T JAOU-233-GR-06-0.0-S 0.0 NO 0.0359 
604313 T JAOU-233-GR-06-5.0-S 5.0 NO 0.0409 
604313 T JAOU-233-GR-07 -5.0-S 5:0 NO (0.041 

Samples Analyzed at GEL 
604314 T JAOU-233-GR-05-0.0-S 0.0 NO (0.0477) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 NO (0.0274) 
604314 T JAOU-233-GR-05-2.0-S 2.0 NO (0.0226) 
604314 T JAOU-233-GR-06-0.0-S 0.0 0.0497 
604314 T JAOU-233-GR-06-5.0-S 5.0 NO (0.0375) 
604314 T JAOU-233-GR-07 -5.0-S 5.0 NO (0.0351) 

Background concentrationC (surface/subsurface)d 0.908/NC 

Quality Assurance/Quality Control Samples pCi/L) 
604566 I T JAOU-233-GR-EBl NA I NO (0.0236) ·1 
604567 I T JAOU-233-GR-EBl NA I NO (7.47) I 

Note: Values in bold indicate concentrations greater than background. 
aAnalysis requestlchain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
"Dinwiddie September 1997. 

Error> Result 

-- 0.719 
-- 0.724 
-- 0.999 
-- 0.709 
-- 0.923 
-- 0.937 

-- 0.711 
-- 0.647 
-- 0.771 

0.Q165 0.744 
-- 1.19 
-- 1.3 
-- NC/NC 

-- I NO (0.141) 
-- j NO (11) R 

dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
OU = Ouplicate sample. OU 
EB = Equipment blank. pCi/g 
ER = Environmental Restoration. pCi/L 

Error> Result I 

0.357 NO (0.199) 
0.348 0.0858 
0.471 NO (0.206) 
0.344 ND(O.l8) 
0.438 Nolo.208f 
0.451 Nofo.227) 

0.108 NO (0.213) 
0.0857 NO (0.158) 
0.0949 NOtO.137) 
0.113 NO (0.221) 
0.146 0.252 
0.159 NO (0.197) 

-- NC/NC 

-- T NO (0.128fT 
-- T NoT34.7) I 

= Operable Unit. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 

Error> 

--
0.157 

--
--
--
--
--
--
--
--

0.201 
--
--

--
--

I Uranium-238 
Result I Error> 

NO (0.573) --
0.381 0.214 

NO (0.585) --
NO (0.524) --
NO (0.571) --
NO (0.644) --

1.13 0.671 
NO(1.16) --

1.76 0.908 
NO (1.56) --

1.72 1.48 
1.87 1.39 

NC/NC --

T ND (0.29) I --
I ND (94.6) I --

ft = Foot (feet). R 
GEL = General Engineering Laboratories, Inc. RPSO 

= Value is unusable. See Oata Validation Report (Attachment L). 
= Radiation Protection Sample Oiagnostics. 

GR = Grab sample. S 
ID = Identification. SWMU 
NA = Not applicable. T JA 
NC = Not calculated by Oinwiddie (September 1997). 
NO () = Not detected above the minimum detectable activity, shown in 

parentheses. 

= Soil sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Information not available. 



• 

Table 91 
Summary of SWMU 233 Confirmatory Soil Sampling 

Tritium Analytical Results 
June 2001 

(Off-Site Laboratory)" 

Sample Attributes Tritium Activity (pCilg) 
Sample 

Record Depth 
Numberb ER SamQie 10 (ft) 
604314 T JAOU-233-GR-05-0.0-S 0.0 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-S.0-S S.O 
604314 T JAOU-233-GR-07-S.0-S S.O 

Background concentrationd 

K;luality Assurance/Quality Control Sample (pCi/g) 
604S67 T JAOU-233-GR-EB1 

aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request!chain-of-custody record. 

NA 

cTwo standard deviations about the mean detected activity. 

Result Error<' 
NO 0.004 --
ND O.OOS --
ND 0.004 --
ND 0.004 --
ND 0.004 --
NDJO.004 --

0.021 NA 

ND 0.004) --

dThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium 
background value of 420 pCilL. The pCi/L value was converted to the pCilg value using the assumption 
of S percent soil moisture and a soil density of 1 g/cubic centimeter. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
g = Gram(s). 
GR = Grab sample. 
ID = Identification. 
L = Liter. 
NA = Not applicable. 
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi = Picocurie(s). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 

= Information not available. 
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Table 92 
Summary of SWMU 233 Confirmatory Soil Sampling 

Gross Alpha and Beta Analysis 
June 2001 

(Off-Site Laboratory)a 

Sam~e Attributes Activity (pCi/9L 
Sample Gross Alpha Gross Beta 

Record Depth 
Numberb . 

ERSample ID (tt) Result Error" Result 
604314 T JAOU-233-G R-OS-O. O-S 0.0 12.3 5.82 18.~ 

604314 T JAOU-233-GR-05-0.0-DU 0.0 8.08 5.24 19.1 
604314 T JAOU-233-GR-05-2.0-S 2.0 16.5 7.38 21.1 
604314 T JAOU-233-GR-06-0.0-S 0.0 9.94 5.15 18.2 
604314 T JAOU-233-GR-06-5.0-S 5.0 13.5 6.79 24.S 
604314 T JAOU-233-GR-07-5.0-S 5.0 10.1 5.47 25.7 

Quality Assurance/Quality Control Sample (pCi/L) 
604567 r T JAOU-233-GR-EB1 NA I ND (0.752) -- IND10.266) 

Note: Values in bold represent detected analytes. Background concentrations not available. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request/chain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
tt := Foot (feet). 
GR := Grab sample. 
ID := Identification. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA := Tijeras Arroyo. 

:= Information not available. 

Error" 
3.03 
3.47 
3.43 
2.87 
3.67 
3.52 

--
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1.0 INTRODUCTION 

This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be 
conducted in the summer of2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls 
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). Th((.se sites are 
managed by Sandia National LaboratoriestNew Mexico (SNLtNM) and are located on Kirtland 
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1). 

1.1 Project Information 
Task Description Collect soil samples at TJAOU outfalls 
Department 6133 ERMO Case No. 7225.02.02.10 ERFO Case No. 7225.02.03.01 
Work Plan Title not applicable Field Team Leader John Copland 
Scheduled Start of Sampling June 11,2001 Estimated Completion July 1,2001 

1.2 Site Information 
Technical Area OU 1309, Tijeras Arroyo Site(s) 230,231,232-1,232-2233,234 

1.3 Description of Sites 

ER Sites 230, 231, 232-1, 232-2, 233, and 234 were designed to handle storm water from TA-IV 
(Table 1). One of the TA-IV outfalls, ER Site 234, is inactive. The outfalls are discussed in 
more detail in Section 2. 

Table 1. Details for outfalls located near TA-IV. 
ERSite Type of water disposed of Period of Use Area (Acres) 
230 Storm water from TA-IV Early 1980s to present 0.02 
231 Storm water from TA-IV Early 1980s to present 0.04 
232-1 Storm water from TA-IV Early 1980s to present 0.01 
232-2 Storm water from TA-IV Early 1980s to present 0.02 
233 Storm water from TA-IV Early 1980s to present 0.03 
234 Storm water from TA-IV About 1979 to early 1990s 0.15 

1.4 Physical Setting 

The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat 
floodplain between the Pennsylvania Avenue bridge and Powerline Road. However, none of the 
sites are located within the IOO-year Tijeras Arroyo floodplain. The sites are not fenced; 
however, the sites are infrequently visited by non-ER Project personnel. Tijeras Arroyo is the 
most significant surface-water drainage feature onKAFB. The watershed for Tijeras Arroyo 
includes Tijeras Canyon and various storm-water channels in southeast Albuquerque. The 
arroyo eventually drains into the Rio Grande, approximately eight miles west of the 
Pennsylvania A venue bridge. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches (NOAA, 1990). No springs or perennial surface water bodies are located within four 
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miles of the site. The vicinity of each site is unpaved. During most storm events, precipitation 
quickly infiltrates the soil. However, virtually all of the moisture undergoes evapotranspiration. 
Estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNLINM, 1998). Except for a few puddles, water does not pond at the sites even after 
heavy rainfall. 

Groundwater monitoring for the area is conducted as part of the Tijeras Arroyo Groundwater 
(TAG) Investigation. Two water-bearing zones, the shallow water-bearing zone and the regional 
aquifer, underlie the area. The shallow water-bearing zone is not used for water supply. Ten 
shallow monitor wells are located in the vicinity of the site. The depth to the shallow water
bearing zone ranges across the area from about 280 to 330 ft below ground surface (bgs). Six 
regional-aquifer monitor wells are located in the vicinity. The depth to the regional aquifer 
ranges from approximately 450 to 500 ft bgs. Both the City of Albuquerque and KAFB utilize 
the regional aquifer for water supply. The nearest water-supply well is KAFB-4, which is 
located approximately 0.9. miles west ofER Site 234. KAFB-l is the nearest downgradient 
water-supply well and is located approximately 1.4 miles northwest ofER Site 234. 

For purposes of defining the background levels of metals and radionuclides, soil at the site has 
been included as part of the North Supergroup. More formally, the soil has been identified as the 
Bluepoint-Kokan Association (SNLINM, 1998). The Bluepoint-Kokan Association consists of 
the Bluepoint loamy fme sand, which is developed on slopes of 5 to 15 percent, and the Kokan 
gravelly sand on slopes of 15 to 40 percent. These soils are slightly calcareous and mildly to 
moderately alkaline. Runoff potential ranges from slow to very rapid with water permeability 
being moderate to very rapid. The hazard of water erosion is slight to severe. The Bluepoint
Kokan Association is underlain by the upper unit of the Santa Fe Group. The upper Santa Fe 
Group consists of coarse- to fme-grained fluvial deposits from the ancestral Rio Grande that 
intertongue with coarse-grained alluvial fan/piedmont veneer facies, which extend westward 
from the Sandia and Manzanita MountaihS. The upper Santa Fe unit is approximately 1,200 ft 
thick in the vicinity of the site (SNLINM, 1998). 

The land-use setting for the surrounding area is industrial. The area was originally desert 
grassland habitat, but has been highly disturbed by SNLINM (IT Corporation, 1995). The·site is 
principally vegetated by ruderal species such as Russian thistle (tumbleweed). Grasslands are the 
dominant plant c6nimunity and include species such as blue and black grama and western 
cheatgrass. The indigenous wildlife includes reptiles, birds, and small mammals. However, 
wildlife use is limited by the degree of disturbance and proximity to operational facilities. The 
area was surveyed for sensitive species in 1994; no threatened or endangered species, or any 
other species of concern, have been identified.in the area. No riparian or wetland habitats are 
present within four miles of the outfalls. 

2.0 RESULTS OF PREVIOUS INVESTIGATIONS 

Soil sampling, with varying degrees of practicality, has been conducted at each ofthe sites_ All 
of the previous sampling results have been documented in various No ·Further Action (NF A) 
Proposals, Notice Of Deficiency (NOD) Responses, and a Request for Supplemental Information 
(RSI) Response (Table 2). 
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Table 2. List of documents for ER Sites 230,231,232-1,232-2,233,234, and 235. 
ERSite SNLINM Documents Sent to NMED Records Center Barcode (Shears) # 

230 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response - October 1996 53440 
NOD Response - December 1999 198016 

231 NF A Proposal- Batch 2- June 1995 50556 
NOD Response - October 1996 53440 
NOD Response - December 1999 198016 

232-1 NF A Proposal- Batch 8 - August 1997 12262 
RSI Response - September 1999 165846 
NOD Response - December 1999 198016 

232-2 . NF A Proposal - Batch 8 - August 1997 12262 
RSI Response - September 1999 165846 
NOD Response - December 1999 198016 

233 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response '- October 1996 ... _ ... 53440 
NOD Response - December 1999 198016 

234 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response-October 1996 53440 
NOD Response - December 1999 198016 . 

235 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response - October 1996 53440 
NOD ResponSe - Dei;ember 1999 198016 

Relevant details from the documents are summarized below for each of the outfalls. Recent 
findings and new clarifications also are discussed below. 

2.1 Site History for the Storm-Water Outfalls 

A redundancy in environmental compliance applies to the outfalls. Besides being listed as ER 
sites, the outfalls are also addressed by the National Pollutant Discharge Elimination System 
(NPDES) process in the SNLINM Storm Water Program. Except for a mineral-oil spill at ER 
Site 232-2 in June of 1994, no other spills or releases of hazardous or radioactive materials have 
occurred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or 
discolored outfall components have been seen since November 1995 when John Copland and 
Sue Collins began working on the sites. None of the sites have been on the radioactive materials 
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA 
from June 1994 until November 1999. . 

The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV. 
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to 
40 degrees. The five ER sites along the south and southeast sides ofTA-IV have a total of six 
outfalls. ER Site 232 is unique with two outfaIls. Three of the six outfalls were constructed with 
concrete ditches that serve to minimize soil erosion on those rare days when precipitation falls at 
TA-IV. The concrete ditches at ER Sites 230,231, and 232-1 range in length from about 55 to 
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70 ft. The depth and width of the concrete ditches are typically about two and four ft, 
respectively. 

The TA-IV outfalls are shown on Photographs 1 to 18. Photograph 2 is an example of how the 
sites are marked with ER signs that are quite visible from the unpaved perimeter rQad on the 
south side ofTA-IV. More ER signs are located on the Tijeras Arroyo floodplain. It is 
important to note that most of the ER signs do not accurately mark the site boundaries. All of 
these sites are, or have been, storm-water discharge points for TA-IV. The storm water comes 
from the TA-IV parking lots and roof drains. With research operations beginning in 1980, 
T A-IV is the newest SNLINM technical area and has operated using modem environmental, 
safety, and health procedures. As such, T A-IV has had a minimal impact on the environment. 

The fIrst significant environmental work at began at the storm-water outfalls in 1994. Early that 
year, a visual inspection for UXOIHE material was conducted by KAFB Explosive Ordnance 
DispOSal (EOD). No UXOIHE was observed. Also during 1994, Rust Geotech, Inc. conducted a 
gamma-radiation survey of the sites; no radioactive anomalies were found. 

The uppermost boundary of each site is set at the point where storm water occasionally 
discharges on to the bare ground surface. At half of the outfalls, this boundary is at the lower 
end of the concrete ditch. At the other half of the outfalls, the uppermost boundary is set at the 
end of the outfall pipe. The lowermost boundary of each site was set in 1994, presumably at the 
farthest extent of soil erosion. As a result, each site is elongate. The sites vary in length from 70 
to 280 ft, while the widths range from 5 to 35 ft. 

Over the years, the long trench-like concrete components have had various names: flumes, 
concrete-drainage ditches, culverts, and channels. For simplicity, the term 'concrete ditches' has 
been used in this FIP and the attached figures. The term 'headwall' refers to the concrete 
component in which the outfall pipe is located. 

In 1994, the Sampling and Analysis Plan/or Eleven Sites in Tijeras Arroyo Operable Unit 
SNLlNM outlined the initial sampling for ER Sites 230 through 235 (SNLINM, 1994)_ This 

. sampling and analysis plan (SAP) will be known in this FIP as the JJ-Sites SAP, which in my 
opinion was poorly designed and executed. Except for ER Site 232-2, all of the outfall sites were 
sampled using the JJ-Sites SAP in September 1994. The soil samples were collected with a hand 
auger or trowel. Samples were collected from either 0-6 inches or 6-36 inches below ground 
surface (bgs) .. The shallow (0-6 inches) samples have an 'A' in the sample identifIer. For 
example, the last (sixth) soil sample from ER Site 234 was identifIed as 234-06-A and was 
collected from a depth ofOto 6 inches bgs. The 6-36 inches sample was identifIed as 234-06-B. 
The A and B samples were sometimes collected within just a few lateral inches of each other. 
Therefore, some older figures simplify the locations by combining the A and B samples into for 
example 234-06-AlB. 

Figures 2 through 7 depict the 1994 soil-sampling locations. In September 2000, two locations 
per site were GPS'd as a verification check. The sample locations were found to be accurate in 
the EGIS database. However, some of the outfall components were found to be inaccurate on 
some of the old NOD fIgures. Figures 2 through 7 now accurately depict the outfall components. 
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In 1994, the TJAOU also collected background soil samples using the II-Sites SAP. Unique 
background values were subsequently calculated and used in the June 1995 NF A proposals for 
ER Sites 230, 231, 233,234, and 235. However, these background values have been superseded 
by the NMED's approved background values that are used in the 1996 and 1999 NOD 
Responses. 

Soil samples for the II-Sites SAP were analyzed for VOCs, SVOCs, total petroleum 
hydrocarbons (TPH), TAL metals, HE compounds, tritium, gamma-emitting radionuclides, and 
nitrate/nitrite. The samples were analyzed by QuanterraiEnseco and SNLINM's Radiological 
Sample Diagnostic (Amir's) laboratory. 

No significant contamination was identified at ER Sites 230,231,233, and 234. However, 
various problems such as the lack of sufficient quality assurance/quality control (QAlQC) 
samples nearly negated the usefulness of the analytical data The failure to collect soil samples 
from the center line of the drainage ditches also has proven troublesome for NMED; they have 
not looked favorably at sample locations that are at the comers of the site boundaries instead of 
in-line with the concrete ditches and outfall pipes. 

In their last NOD (October 13, 1999) concerning ER Sites 230 through 235, NMED requested 
that the analytical data for the 1994 sampling be formatted in the style of the 12th Batch NF A 
Proposals. This format was subsequently used in the ER Site 235 NOD Response, which NMED 
used as the basis for granting the site NF A status on March 27, 2000. Reformatting the 
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS. A 
However, hard copies for each site are on file in the Records Center. Besides reviewing the files -
for ER Sites 230 through 234, the ER Site 235 files and the October 1996 NOD Response will 
need to be reviewed in order to find all of the QAlQC samples. Except for the soil samples that 
were collected for the mineral-oil release, the samples at ER Sites 230 through 235 were ' 
collected during a one-week period in 1994. Unfortunately, some of the 1994 QAlQC samples 
such as the equipment blanks were collected on only one day. In the October 1996 NOD 
Response, some of the QAlQC results were inferred to berepresentativefor the entire week 
during which ER Sites 230 through 235 had been sampled. 

Unique features for each of the storm-water outfalls are discussed below in more detail. 

2.1.1 Site History for ER Site 230 

ER Site 230 consists of a 65-ft long earthen ditch (photograph 1). The adjacent outfall 
components consist ofa galvanized storm-water grate, buried IS-inch diameter concrete pipe, 
and a 55-ft long concrete ditch (photographs 2 and 3). In 1994, four soil samples (23 0-0 I-AlB 
through 230-04-AlB) were collected down slope of the concrete ditch. 

2.1.2 Site History for ER Site 231 

ER Site 231 consists of a 140-ft long earthen ditch. The adjacent outfall components consist of a 
, headwall with an IS-inch diameter concrete pipe that drains into 1 05-ft long concrete ditch 
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(Photographs 4 and 5). In 1994, four soil samples (231-01-AIB through 231-04-AlB) were 
collected down slope of the concrete ditch. 

2.1.3 Site History for ER Site 232-1 

ER Site 232-1 consists of a 70-ft long earthen ditch, the upper part of which is shown in 
Photograph 6. The adjacent outfall components consist ofa headwall with a 24-inch diameter 
concrete pipe that drains into a 70-ft long concrete ditch and then the earthen ditch (photograph 
7). Two soil sampling investigations were conducted at ER Site 232-1. The first investigation in 
1994 collected eight soil samples (232-0l-AlB, 232-02-AlB, 232-03-A/B, and 232-04-AlB) to a 
maximum depth of 3 ft bgs. The soil samples contained total petroleum hydrocarbons (TPH) 
concentrations that ranged from non-detect [<50 mg/kg (ppm)] to a maximum of 860 ppm. A 
second investigation was subsequently implemented in 1995 to defme the extent of TPH in soil. 
Samples were collected at depths of 5, 6, and/or 10ft from five GeoProbe boreholes (BH-l, 
BH-2, BH-3, BH-4, and BH-5) which were placed at the same four sample locations as the first 
investigation and one additional location farther down slope (Figure 4). The 13 soil samples 
from the second investigation contained TPH concentrations that ranged from 6 to 32 ppm. The 
first and second investigations indicate that soil containing TPH concentrations above 100 ppm 
was limited to the immediate vicinity of the southern end of the concrete ditch at a depth of 3 ft 
or less. No SVOCs or VOCssuch as benZene, toluene, ethylbenzene, or xylenes (BTEX) were 
detected in the soil samples. 

In the RSI of September 1999, NMED requested the excavation of soil at ER Site 232-1 that 
contained greater than 100 ppm TPH. This overly conservative request was based upon surface
water concerns. A review of the 1994 sample results suggest that the volume of soil to be 
removed was just a couple of cubic yards. Unfortunately, depth measur<;:ments hung on the 
concrete ditch were not taken during the 1994 sampling. The issue of whether or not much soil 
erosion has occurred there has been a concern for ER Site 232-1. However, an aerial photograph 
shows that the ground surface was not graded to intercept the end of the concrete ditch 
(Photograph 8). Construction in the early 19.80s left a significant drop-off of about five ft. 
Therefore, only a minor amount of soil erosion has occurred at ER Site 232-1. No oily stains 
have been observed on the concrete ditch or the nearby soil. 

As mentioned above, NMED's RSI of September 1999 requested more soil sampling and the 
excavation of soil that contained TPH in excess of 100 ppm. However, recent guidance from 
NMED suggests that the excavation requirement is a moot issue. The July 18, 2000 letter from 
the NMED Hazardous Waste Bureau and the accompanying Position Paper (Use ofTPHTest 
Results for Site Characterization) both endorse the August 13, 1993 guidelines from the New 
Mexico Oil Conservation Division (OCD). The OCD Guidelines for Remediation of Leaks,. 
Spills, and Releases sets forth a ranking criteria for oil spills. ER Site 232-1 scores a ranking 
criteria of zero (0) because the depth to water is greater than 100 ft and no perennial surface~ 
water bodies, water-supply wells, or other water sources are located nearby. Accordingly, the 
TPH action level for the site should be 5,000 ppm above background. Hopefully, NMED will 
issue a fmal decision supporting the use of the OCD guidelines. 
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2.1.4 Site History for ER Site 232-2 

Prior to September 1996, some old records have confused the numbering for ER Sites 232-1 and 
232-2. The numbering was standardized in the October 1996 NOD Response. The northern 
outfall discharges at ER Site 232-1, whereas the southern outfall discharges at ER.Site 232-2. 
Uniquely, the II-Sites SAP was not used for Site 232-2 because of the mineral ciil spill. 

ER Site 232-2 consists of a 90-ft long earthen ditch (Photograph 9). The adjacent outfall 
components consist of a headwall with a 24-inch diameter concrete pipe that drains on to a five-ft 
long concrete slab and then the earthen ditch. No concrete ditch was installed at the site 
(Photograph 10). In June 1994, SNLINM implemented a Voluntary Corrective Measure (VCM) 
to remediate the mineral oil spill at ER Site 232-2. Approximately 150 to 300 gallons of mineral 
oil had discharged from the outfall in June 1994. The mineral oil was HERMES oil, a 
petroleum-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil 
stain on the ground surface down slope of the outfall was about 50-ft long with a width that 
varied from about 3 to 5 ft. The VCM involved excavation of oil-contaminated soil and 
confirmatory-soil sampling . 

. The VCM was conducted in July through November of 1994 to remove soil contaminated with 
mineral oil above the overly conservative cleanup goal of 100 ppm TPH. The contaminated soil 
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site 
232 NF A Proposal. The resulting trench began at the concrete slab and proceeded southeastward 
for about 75 ft. The average depth of the trench was about 5 ft. Near the concrete slab, the 
trench was excavated to a depth of about 9 ft. The southern end of the trench varied in depth A 
from about 4 to 10 ft. The fmal width of the trench varied from about· 15 to 30 ft. The total • 
amount of excavated soil was approximately 429 cubic yards. 

The sampling nomenclature for outfall 232-2 was an awkward set of 'blind' numbers (015861 
through 015896,017817, and 017818). A total ofl01 samples and splits were collected and 
analyzed. Unfortunately, most of the sampling locations were apparently not documented. The 
12 documented sampling locations are shown on Figure 5. Despite numerous tries, I have not 
been able to find a field log book for the VCM activities. Figure 5 depicts all the soil-sampling 
locations that I could find in the meager ER Site 232 notes. 

Five VCM methods were used to verify that the cleanup goal was reached: visual observation of 
oil-stained soil; the use of a Hanby immunoassay kit; real-time monitoring with a FID; analyses 
of soil samples by ERCL; and analyses of soil samples by two off-site laboratories (Analytical 
Technologies, Inc. [ATI], and Enseco-Quanterra). As an additional verification check, SNLINM 
and NMED collected 12 confirmatory soil samples along the trench in August, September, 
October 1994 (Figure 5). The SNUNM samples (015887 through 015896) were analyzed for 
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was 
31.6 ppm. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no 
VOCs or SVOCs were detected. 

Based on the analyses of the verification samples, all of the mineral-oil contamination greater 
than the 1 00 ppm cleanup goal was successfully excavated. In addition, no significant 
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concentrations of metals, VOCs, or SVOCs were present in soil. At the conclusion of the VCM 
field activities, the drainage below the outfall was backfilled with clean soil and the original 
grade was re-established. The excavated soil was disposed of off-site after being characterized as 
a non-regulated substance, i.e., not a Resource Conservation and Recovery Act (RCRA) 
hazardous waste or a radioactive waste. The soil was shipped to the United ~tates Pollution 
Control Inc. - Grassy Mountain facility at Clive, Utah. 

2.1.5 Site History for ER Site 233 

ER Site 233 is a 17S-ft long site that is unique with its two discharge points. The first discharge 
point is located nextto the unpaved TA-N perimeter road between the headwall/outfall pipe and 
the storm-water grate (photograph 11). Storm water flows across bare ground at the first 
discharge point and then into the storin-water grate that is connected to an additional 7S-ft long 
segment of buried piping. This piping terminates at.a drop structure from which the storm water 
discharges for a second time on to the ground surface; this time into a earthen ditch (photographs 
12 and 13). In 1994, four soil samples (233-01-AIB through 233-04-AlB) were collected at ER 
Site 233 (Figure 11). 

2.1.6 Site History for ER Site 234 

ER Site 234 consists of a 270-ft long earthen ditch (Photograph 14). No outfall components are 
currently present at the site (photograph IS). Before being removed in the early 1990s, the ER 
Site 234 outfall consisted of a steel pipe and possibly a headwall. No concrete ditch was used. 
In the early 1990s, the southernmost 90 ft of the outfall pipe was removed and storm water was 
re-directed through a: buried pipe to the ER Site 233 outfall. 

In September 2000, research ofhistoricru aerial photographs and engineering drawings revealed 
that the boundary for ER Site 234 was incorrect. The northern end of the site is now set where 
storm water had discharged from the outfall pipe. The southern end of the site remains where it 
was set in 1994 at the southern limit of soil erosion. A unrelated sewer manhole and a small 
electrical vault are located near the southern end of the site. 

The soil-sample results also were recently re-evaluated. Of the six sampling locations 
(234-01-AIB through 234-06-AlB) that were used in 1994, only three locations (234-01-AlB, 
234-0S-A/B, and 234-06-AlB) are within the revised site boundary and potentially useful for site 
characterization. However, the sampling depth for sample 234-01-A/B was probably too shallow 
at a mere three ft bgs to have penetrated through the layer of backfill soil that remained after the 
removal of the outfall pipe. As such, sample 234-0 I-AlB may not have contained native soil 
from beneath or downstream of the outfall pipe. Samples 234-0S-A/B and 234-06-AIB maybe 
useful for characterizing the southern end of the site. However, these two sample may contain 
some residual contaminants from the waste water that discharged from the outfall ditches. The 
other three sample locations (234-02-AlB, 234-03-AlB, and 234-04-AlB) were collected at 
useless locations where outfall pipes had been erroneously suspected in 1994. 

One peculiar aspect ofER Site 234 is that TA-N storm water was directed to the confluence area 
for the three ER Site 46 outfall ditches (OD-I, OD-2, and OD-3), where acid-waste water had 
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discharged from 1948 to 1973. A review ofbistorical aerial photography was used in August 
2000 to re-evaluate the boundary for ER Site 46 (photograph 16). Photograph 17 shows the 
surviving 60 ft segments for outfalrditches OD-1 and OD-2 at adjacent ER Site 46. In August e 
2000, steel-rebar markers with orange-square caps were placed at each end of the surviving 
segments. Because ofTA-IV construction and installation/removal of the outfall pipe for ER 

. Site 234, no field evidence for outfall ditch OD-3 remains. In August 2000, a steel-rebar marker 
was placed at the northern end ofER Site 234 outfall pipe where the was previously located; this 
location was GPS'd and verified to be where soil sample 234-01-A/B was collected in 1994 
(Photograph 18). 

2.2 Constituents of Concern 

In the June 1995 No Further Action (NFA) Proposals, the COCs for ER Sites 230, 231, 233, and 
234 were considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric 
acid, diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. The analy-tes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative 
of the COCs. However no chemical releases are known to have occurred in the area that drains 
to these sites. 

The August 1997 NF A Proposal for ER Site 232 was not consistent with the other four storm
water outfalls. For consistency sake, the above-listed COCs will hereafter be applied to ER Sites 
232-1 and 232-2. 

3.0 EVALUATION OF PREVIOUS INVESTIGATIONS 

Analytical results from the 1994 soil sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 
did not identify any significant contamination. The oil spill ofnon-hazardous mineral oil at ER 
Site 232-2 has been remediated. No releases of chemical or radioactive materials have occurred 
at any of the storm-water outfalls. 

4.0 PLANNED ACTIVITIES 

The following sections describe the activities planned for the outfalls. 
, 

4.1 Overview 

Soil samples will be collected at six ER sites. The samples will be collected by personnel from 
the Environmental Restoration Field Office (ERFO). Hand tools and a backhoe will be used to 
collect the samples. 

The sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 will follow-up on the 1994 
shallow-soil eampling. Unfortunately, the 1994 samples were not collected·from the centerline 
of the storm-water ditches. More sampling details are discussed in Section 4.3.2. 
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4.2 Permitting, Approval, and Notification Requirements 

The ER Field Work Checklist has been completed for this FIP. In accordance with the National 
Environmental Policy Act (NEP A), a review of the potential impacts of this project has already 
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). Evel1 though part 
of the sites are located adjacent to the Tijeras Arroyo floodplain, a U.S. Army Corps of 
Engineers permit is not required for collecting the samples with the backhoe. This exception is 
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavy
equipment work at nearby ER Site 228A. 

4.3 Planned Sampling Activities 

The planned sample locations for ER Sites 230-234 are listed in Table 3 and are shown on 
Figures 2 through 7. Sampling design is based upon several documents (Table 2) and various 
meetings. The most important meeting occurred oll11 N'ovember 1999 with SNLINM 
representatives (Sue Collins, John Copland, and Bob Galloway) talking with NMED staff (Will 
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last 
formal document (the NOD Response of December 1999). This FIP also expands upon Mr. 
Moat's expectations, some of which may not be totally evident in our various NOD Responses or. 
the Request for Supplemental Information (RSI) Response. In typical fashion, NMED has not 
formally responded to the 2001 sampling as proposed in the December 1999 NOD Response 
because Sue Collins verbally committed during the November meeting to fulfill all of Mr. 
Moat's expectations. 

Depending upon NMED's site-specific requests, either two or three locations will be sampled per 
site (Table 3). The first location at each site will be located approximately five ft directly down 
slope of where storm water has discharged on to the bare ground surface. The second location 
will be located 30 ft farther down the center line of the drainage ditch from the first sampling 
location. NMBD requested thatthese '5 ft from outfall' and '35 ft from outfall' locations be 
sampled at depths of 5 andlor 10ft, bgs (Table 3). For both ER Sites 230 and 233, NMED also 
requested locations next to the storm-water grates. 

To ensure that no sampling issues are unresolved at the waste-water outfalls, the TJAOU has 
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the '5' locations. 
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that 
the sampling for that site needs to be slightly modified from the December 1999 NOD Response. 
As shown on Figure 7, the two 2001 sample locations for ER Site 234 reflect the September 
2000 revision of the site boundary. 

A total of29 soil samples will be collected at the outfalls. To prevent confusion, the 2001 
sample numbers will start where the 1994 sample numbers stopped. The 2001 sample locations 
will have slightly different sampling nomenclature than the 1994 samples because the ER Project 
standardized the sampling nomenclature in April 1995. For example, the next soil sample for ER 
Site 234 with be at the seventh location and will be identified as TJAOU-234-GR-07-S-S. 
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Table 3. Proposed 2001 Soil Samples for ER Sites 230, 231, 232-1, 232-2,233, and 234. 
ERSite Sample Number Depth Sample location/comment 

(ft, bgs) 
230 TJAOU-230-GR-05 0-1 Storm water grate near TA-IV fence 

TJAOU-230-GR-06 0-1 5 ft from lower end of concrete ditch 
TJAOU-230-GR-06-DU dupe --
TJAOU-230-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-230-GR-07 5-6 35 ft from lower end of concrete ditch 

231 TJAOU-231-GR-05 0-1 5 ft from lower end of concrete ditch 
TJAOU-231-GR-05-DU dupe --
TJAOU-23l-GR-05 5-6 5 ft from lower end of concrete ditch 
TJAOU-231-GR-06 5-6 35ft from lower end of concrete ditch 

232-1 TJAOU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch 
TJAOU-232-l-GR-05-DU dupe --
TJAOU-232-1-GR-06 . 5-6 5 ft from lower end of concrete ditch 
TJAOU-232-1-GR-07 5-6 1·35 ft from lower end of concrete· ditch 

232-2 TJAOU-232+GR-l 0-1 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-l-DU dupe --
TJAOU-232-2-GR-l 5-6 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-l 10-11 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 5-6 35 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 10-11 35 ft from outfall-pipe concrete slab 

233 TJAOU-233-GR-05 0-1 by storm-water grate at upper end of site 
TJAOU-233-GR-05-DU dupe --
TJAOU-233-GR-05 5-6 by storm-water grate at upper end of site 
TJAOU-233.GR-06 0-1 5 ft from drop structure 
TJAOU-233-GR-06 5-6 5 ft from drop structure 
TJAOU-233-GR-07 5-6 35ft from drop structure 

234 TJAOU-234-GR-07 . 0-1 Upper end of site at rebar marker 
TJAOU-234-GR-07-DU dupe --
TJAOU-234-GR-07 5-6 Upper end of site at rebar marker 
TJAOU-234-GR-08 5-6 35 ft from upper rebar marker 

Total = 29 -- -- --

4.3.3 Conducting Buried-Utility Surveys 

SNLINM Facilities Engineering staff will perform line-spotting services and will locate the 
buried utilities at each of the seven sites. DigIPenetration permits have been obtained from both 
SNLINM and KAFB. Figure 8 shows a utilities coverage from the Facilities Engineering CAD 
system. 

4.3.4 Implementing Waste-Management Procedures 

No regulated waste will be generated. 
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4.3.5 Collecting Confirmatory-Soil Samples 

The sampling procedures are listed in Table 4. Soil samples will be collected using either grab, 
hand-auger, and/or backhoe techniques. The use of a backhoe to collect soil samples at the 
outfalls was endorsed by Mr. Moats during a 27 April 2001 meeting with JolmCqpland (logbook 
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers. 

Samples will be immediately labeled and placed in a cooler and stored at 4°C. Because none of 
sites are RMMAs, a RCT will not need to frisk and swipe the sample containers. Samples will 
be delivered to the Sample Management Office (SMO) for processing and shipment to the 
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form 
(ARCOC) will accompany each shipment. 

Table 4. Applicable Operating Procedures for Sampling Activities. 
Procedure # Procedure Title 
FOP 94-01 Safety Meetings, Inspections, and Pre-Entry Briefings 
FOP 94-25 Documentation ofField Activities 
FOP 94-26 General Equipment Decontamination 
FOP 94-34 Field Sample Management and Custody 
FOP 94-54 Surface Sediment/Soil Sampling 
FOP 94-68 Field Change Control 
FOP 94-69 Personnel Decontamination (Level D, C, and B Protection) 

4.3.6 Decontamination of Sampling Equipment 

No significant contamination is present at the six sites. To ensure that sample integrity is 
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP 
94-26). The decontamination will typically utilize dry-decontamination techniques such as 
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be 
discharged directly to the ground surface without being sampled, provided that there is reason to 
believe that the sampling equipment has not brought up contamination not already existing on the 
ground surface. Discharges of decontamination water to the ground surface will be less than 50 
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone to 
erosion. Water will not be discharged in an area that will be sampled later. Decontamination 
water may be placed in open-top drums or left on a temporary pad for evaporation. 

4.3.8 Final Grading 

The backhoe work will have a small impact. After the sampling is completed at a particular site, 
the site will be returned to the pre-sampling topography. None of the alignments for the storm
water channeJs will be altered. Because the disturbed areas will each be less that 0;75 acres, no 
Topsoil Disturbance Permit is needed. 
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4.3.9 Final Report 

Upon completion of the soil-sampling work and evaluation of the analytical data, NODIRSI 
Responses will be prepared and subsequently submitted to NMED for regulatory review. After 
validation, the analytical results will be summarized using the format style of the 12th Batch or 
later NF A Proposals. Human-health/ecological risk assessments will be prep~ed for each site. 

5.0 TEAM ORGANIZATION 

Management: 
Department 6133 Manager Dwight Stockham Organization 

Organization 
Organization 

OU 1309 Task Leader Sue Collins 
OU 1309 Assistant Task Leader __ --=-Jo=.:h;:::n::....C::..o=..<p:.;:la:::n:::cd_ 

Sampling: 
Field Team Leader _--=.J.=.;oh;;;:n::....C.=..:J0p<:..:l;:::an::::,d=-
ERFO Coordinator _--=Tc::o;:::nYoL.·-=.R:.::o",-y~ba:::l,--

Analytical: 

Organization 
Organization 

6133 
6135 

Doug Salmi Organization 6133 

6133 
6133 
6133 

Sample Management Office 
Analytical Laboratories: General Engineering Laboratory and RPSD 

6.0 HEALTH AND SAFETY 

• Health and Safety Plan: Level D, use HASP for ER Site 228B - Centrifuge Dump Site, 
January 2000, per Change Directive 1309-2001-3. 

• Notifications and Communications with adjacent facilities: TA-IV HERMES III Linear Accelerator 
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly 
delayed during the HERMES III shots which are vented to the northeast of Building 970. 

7.0 SAMPLE COLLECTION 

Sample Media: 
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8.0 ANALYTICAL REQUIREMENTS 

The analytes for the soil sampling are based upon the COCs discussed above as well as 
additional COCs that NMED has traditionally expected for SNLINM. The COCs for each site 
are listed below. 

• ER Site 230: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 231: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 232-1: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 232-2: PCBs, VOCs, SVOCs, TPH, TAL metals, chromium-Vl,tritiurn, gamma
emitting radionuclides, gross alphalbeta 

• ER Site 233: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

• ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 

The soil samples will be analyzed using the analytical methods listed in Table 5. The detection 
limit for eachCOC will be lower than the respective HRMB background value and risk
assessment level. A bottle order has already been submitted to SMO. 

Table 5. Analytical Methods for Confirmatory Soil Samples. 
Analyte Analytical Method 

TAL metals EPA 601017471 
Cr-VI EPA 7196 
VOCs· EPA 8260 
SVOCs EPA 8270 
TPH EPA Method 801S-modified 
PCBs EPA 8080 
Gross alphalbeta EPA Method 900.0 
Tritium HASL300 
Gamma-emitting radionuclides HASL300 
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9.0 QUALITY CONTROL 

F or each site, the QAfQC samples shall consist of one soil duplicate (DU) and one aqueous 
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency 
typically used in ER's verification sampling. Trip (aqueous) blanks will accompallY the soil 
samples for VOC analyses. 

As necessary, additional QAfQC results such as matrix spike/matrix spike duplicate (MS/I'vfSD) 
will be requested. The ratios for collecting/preparing other QAfQC samples are specified in 
Table 6. 

Table 6. Collection/preparation Ratios for QAlQC Samples. 
Field Laboratory 

X Duplicate samples 10% of soil samples X LCS 5% or I per batch 
X Equipment Blank I per day X MS 5% or I per batch 
X Trip Blank - VOCs I per shipment X MSD 5% or 1 per batch 

Other X Method bhll1k 1 per analytical batch 
X Surrogate spike all GCIMS samples 

10.0 DATA VALIDATION 

Analytical reports will be reviewed with the most current data-validation procedure suitable for 
the risk -assessment process. 

11.0 SAMPLE NOMENCLATURE 

The "ER Sample ill" nomenclature in Table 7 will be used to identify the samples. A block of 
'random SMO numbers' for "Sample No. - Fraction" will be obtained from the autornated phone 
number 284-5514. 

Table 7 .. ER Sample ID nomenclature. 
Operable 

Unit 

AAAAA 
3 to 5 digits 

Example 
Tijeras 
Arroyo 

Nomenclature 
TJAOU 
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·2 to 3 
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12.0 MAPPING 

After the sampling is complete, sample locations will be mapped using Global Positioning 
System equipment. This will ensure that the locations are accurately mapped and the location 
data are archived. 
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Photograph 1: ER Site 230 
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of the concrete 

ditch is the storm-water discharge point where the site begins. Tree at left marks the 
approximate lower end of the site. [field visit - 29 Nov 2000] 



Photograph 2: ER Site 230 
ER sign is located about 60 ft west of the site, which starts below the concrete ditch at 

extreme right of photograph. [field visit - 29 Nov 2000] 



Photograph 3: ER Site 230 
The storm-water grate next to the TA-IV fence is plumbed to the concrete ditch above 

ER Site 230. The grate is located approximately 80 ft west of the site. 
[field visit - 29 Nov 2000] 
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Photograph 4: ER Site 231 
Site begins at the lower end of the concrete ditch where stonn-\\,ater discharges onto the 

,,ground surface. [field visit - 29 Nov 2000] 
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Photograph 5:ERSite 231 
ER,sign is located about 120 ft northwest of the site, which begins at the lower end of the 

~, concrete ditch. [field visit - 29 Nov 2000] 



Photograph 6: ER Site 232-1 
Site boundary encompasses the tumbleweed'-filled earthen ditch. Lower. end of concrete 

ditch is the storm-water discharge point where the site begins. [field visit - 29 Nov 2000] 



Photograph 7: ER Site 232-1 
ER sign is located about 90 ft northwest of the site, which begins just below the concrete 

ditch. [field visit - 29 Nov 2000] 



Photograph 8: ER Sites 232-1 and 232-2 
Concrete ditch above ER Site 232-1 is clearly visible in left center of photograph. 

The drop structure above ER Site 232-2 is located farther left. 
[oblique aerial view to west, early 19908] 



Photograph 9: ER Site 232-2 
.. Site boundary encompasses the earthen ditch below the headwall and outfall pipe. 

[field visit - 29 Nov 2000] 



Photograph 10: ER Site 232-2 
Site· boundary encompasses the earthen ditch below the headwall. The stonn-water access 

box has a misleading 'sewer' manhole. [field visit - 29 Nov 2000] 



Photograph 11: ER Site 233 
Site begins at the storm-water discharge point located between the headwall and the red 

storni-water grate in left center of photograph. Telephone pole with electrical box is at upper 
left comer of photograph. [field visit - 29 Nov 2000] 



Photograph 12: ER Site 233 
Drop structure on left side of photograph is the second stonn-water discharge point at 

ER Site 233. [field visit - 29 Nov 2000] 



Photograph 13: ER Site 233 
Site boundary extends from near the telephone pole on skyline, through the drop structUre, 

and along the earthen ditch in foreground~ [field visit - 29 Nov 2000] 



Photograph 14: ERSite 234 
Site boundary encompasses the earthen ditch that extends from the previous storm-water 
discharge point (located near the highest tree in top center of photograph) to the sewer 

manhole in foreground. The manhole and adjacent electrical vault are not part of the site. 
[field visit - 29 Nov 2000] 



Photograph 15: ER Site 234 
,Trees and concrete rubble partially obscure the ditch where storm water from the 

ER Site 234 pipe previously discharged. TA-I waste water from outfall ditch OD-3 also 
discharged here prior to the construction ofTA-IV. [field visit - 29 Nov 2000] 
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Photograp~ 16: ER Sites 46 and 234 . 
Construction ofTA-IV and a trench for the storm-sewer outfallpipe that drained 
to ER Site 234. A "new" surface-water ditch cuts across the lower-left comer of 

". 

photograph. The nearby outfall ditch OD-l is marked by trees. 
foblique aerial view to north, 19781 
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Photograph 17: ER Site 46 
Steel-rebar markers were placed in August 2000 to mark the surviving segments of acid

waste line outfall ditches OD-I and OD-2. The upper part of ER Site 234 is located along 
the trees. [field visit- 29 Nov 2000] 



Photograph 18: ER Site 234 
The steel-rebar marker in left center of photograph was placed in August 2000 to mark 
where the storm-sewer outfall pipe was previously located. [field visit - 29 Nov 2000] 
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SWMU 233: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 233 (the Storm Drain System Outfall) at Sandia 
National Laboratories/New Mexico (SNUNM) is located about 30 feet southeast of Technical 
Area (T A)-IV on land that is owned by Kirtland Air Force Base (KAFB) and leased to the 
U.S. Department of Energy (DOE). SWMU 233, a 175-foot-long site with two discharge points, 
encompasses 0.03 acres of unpaved ground. The first discharge point is located adjacent to 
the unpaved T A-IV perimeter road. Storm water flows across bare ground at the first discharge 
point and into a storm-water grate that is connected to another segment of buried piping. This 
piping terminates at a concrete drop structure from which the storm water discharges onto bare 
ground a second time and into an earthen ditch. The site occasionally receives storm water 
from a paved storage yard located on the west side of Building 983. The outfall was built in the 
early 1980s for the purpose of reducing the amount of soil erosion caused by storm water. The 
site is situated at the slope break between the steeply sloping, northern rim of Tijeras Arroyo 
and the nearly flat floodplain below. The vicinity of SWMU 233 is unpaved. Ground elevations 
at the site range from approximately 5,381 to 5,347 feet above mean sea level (SNUNM April 
1995). 

SWMU 233 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 234. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharg.e 
Elimination System [NPDES] compliance). The outfalls were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil has been identified at SWMU 233 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. 

In the June 1995 No Further Action (NFA) Proposal for SWMU 233, the potential contaminants 
of concem (COGs) were considered to be chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. This list of COGs was conservatively 
based upon chemicals used at TA-IV. The analytes of volatile organic compounds (VOCs), 
sernivolatile organic compounds (SVOGs), Resource Conservation and Recovery Act (RGRA) 
metals, and chromium-VI are indicative of the COCs. 

The T A-IV outfalls discharge storm water about a dozen days per year in response to 
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not 
discharge either industrial waste water or septic waste. The SNUNM Storm Water Program 
collects T A-IV storm-water samples from Station 6 and reports the water quality data in the 
annual SNUNM Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 
1994, no chemical releases have been reported at the T A-IV storm-water outfalls. None of the 
Qutfalls have been on the SNUNM radioactive materials management area list. 
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The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
B.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 233. 
However, virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall. 

No springs or other perennial surface-water bodies are located within four miles of SWMU 233, 
which is located approximately 1 ,BOO feet north of the active channel of the Tijeras Arroyo, but 
is not within the 1 OO-year floodplain. Surface water flows only about several times per year in 
that segment of the active channel nearest T A-IV. Tijeras Arroyo is the most significant 
surface-water drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is 
bounded by the Sandia Mountains to the north and the Marizano Mountains to the south. The 
arroyo trends southwest across KAFB, eventually merging with the Rio Grande, approximately 
B.3 miles west of SWMU 233. 

Groundwater monitoring for the area surrounding SWMU 233 is conducted as part of the 
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow 
groundwater system and the regional aquifer, underlie SWMU 233. The shallow groundwater 
system is not used for water supply purposes. The depth to the shallow groundwater system is 
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is 
approximately 470 feet bgs. Both the City of Albuquerque and KAFB utilize the regional aquifer 
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is 
located approximately 1.5 miles northwest of the site. 

Grasslands, including such species as blue/black gramma and western cheatgrass, are the 
dominant plant community surrounding SWMU 233. The site also is vegetated by ruderal 
species, such as Russian thistle (tumbleweed). Soil at the site has been identified as the 
Bluepoint-Kokan Association (USDA 1977). For purposes of defining the background levels of 
metals and radionuclides in soil, this soil has been included as part of the Tijeras Supergroup. 
The Bluepoint-Kokan Association consists of Bluepoint loamy fine sand, which is developed on 
slopes of 5 to 15 percent, with Kokan gravelly sand on slopes of 15 to 40 percent. These soils 
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow 
to very rapid, and the hazard of water e'rosion is slight to severe. The surficial deposits are 
underlain by the upper unit of the Santa Fe Group (Connell et al. 1999), which consists of 
coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that intertongue with the 
coarse-grained alluvial fan/piedmont facies extending westward from the Sandia and Manzano 
Mountains. The upper Santa Fe Group unit is approximately 3,500 feet thick in the vicinity of 
the site. 

II. Data Quality Objectives 

The Data Ouality Objectives (OOOs) for SWMU 233 were presented in two documents: the 
1994 "Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit" (SAP) 
(SNUNM June 1994) and the 2001 "Tijeras Arroyo Outfalls Field Implementation Plan" (FIP) 
(SNUNM May 2001). The two plans identified the site-specific confirmatory locations, sample 
depths, sampling procedures, and analytical requirements. The OOOs also outlined the Quality 
Control/Ouality Assurance (OAlOC) requirements necessary for producing defensible analytical 
data suitable for risk-assessment purposes. The confirmatory sampling was designed to 
determine whether soil contamination had resulted from the discharge of TA-IV storm water. 
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Therefore, soil samples were collected along the earthen ditch at locations both beneath and 
downslope of the storm-water discharge point. 

In September 1994, eight soil samples were collected, using either a hand trowel or a hand 
auger, adjacent to the earthen ditch at the corners of the site (Table 1). The sampling was 
conducted as part of a week-long sampling effort that involved most of the T A-IV storm-water 
outfalls. The maximum sampling depth at SWMU 233 was 3 feet bgs. The soil samples were 
analyzed for VOCs, SVOCs, total petroleum hydrocarbons (TPH), RCRA metals, chromium-VI, 
and radionuclides (gamma emitters and tritium). The samples were submitted to Environmental 
Control Technology Corporation (ENCOTEC), Quanterra, and the on-site SNUNM Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. 

Table 1 
Number of Analyses for Samples Collected in 1994 at SWMU 233 

Sample RCRA 
Type VOCs SVOCs TPH Melalsa 

Soil 4 4 8 8 

alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters) and tritium. 

Number of 
Radionuclidesb Analyses 

7 31 

Sample numbers: 233-01-A, 233-01-8, 233-02-A, 233-02-8, 233-03-A, 233-03-8, 233-04-A, 233-04-8. 
Sampling date: September 1994. 
Analysis RequesVChain of Custody form: 00788. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organiC compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

No VOCs or SVOCs were detected in the 1994 soil samples. Ten SVOCs were reported, but 
all were assigned an estimated 'J' value in the data-validation process. The maximum TPH 
concentration was 140 parts per million (ppm). Two metals (barium and cadmium) were 
detected at levels slightly above background. No' radionuclides were reported above 
background levels. In accordance with the SAP, QA/QC samples (duplicates, VOC trip blanks, . 
and equipment [aqueous rinsate) blanks) were collected at nearby SWMUs 230, 232, 234, and 
235. No significant QA/QC problems were identified in the QA/QC samples. 

In June 2001, SNUNM collected soil samples at three locations along the earthen ditch (Table 
2). The soil samples were collected at depths of 0 to 1, 1 to 2, and 5 to 6 feet bgs, downslope 
of the storm-water discharge point (the southern end of the concrete ditch). The 0- to Hoot
bgs and 1- to 2-foot-bgs samples were collected with a hand trowel. Because of the uneven 
terrain and the large cobbles that serve as erosion control, a backhoe was used to collect the 5-
to 6-foot-bgs soil samples from the earthen ditch. The New Mexico Environment Department 
(NMED) verbally approved use of the backhoe before the sampling was conducted. The soil 
samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium-VI, and 
radionuclides (gamma emitters, tritium, and gross alpha/beta). The soil samples were 
submitted to General Engineering Laboratories Inc. (GEL), and the RPSD Laboratory. 
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Table 2 
Number of Analyses for Samples Collected in 2001 at SWMU 233 _ 

RCRA 
Sample Type VOCs SVOCs TPH Metalsa Radionuclidesb 

Soil 3 3 3 3 3 
Duplicate 1 1 1 1 1 
VOC Trip Blank 1 - - - -
Equipment Blank 1 1 1 1 1 
Total Samples 6 5 5 5 5 

alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters), gross alpha/beta, and tritium. 
Sample numbers: T JAOU-233-GR-05, T JAOU-233-GR-05-DU, T JAOU-233-GR-06, and 
T JAOU-233-GR-07. 
Sampling date: June 13, 2001. 
Analysis RequesVChain of Custody forms: 604313,604314,604566,604567. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

Number of 
Analyses 

15 
5 
1 
5 
26 

No VOCs were detected in the 2001 soil samples. Seventeen SVOCs were reported with 
fluoranthene having the maximum value of only 345 parts per billion (ppb). The maximum TPH 
concentration was 0.458 ppm, which was assigned a 'J' value in the data-validation process. a 
No metals or radionuclides were reported above background levels. Wi 

A total of 11 OAlOC analyses are applicable to the June 2001 sampling atSWMU 233. As 
shown in Table 2, the OAlOC analyses consisted of five soil duplicates, an aqueous VOC trip 
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one 
duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL. 
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant 
problems were identified in the OAlOC samples. 

Table 3 summarizes the analytical methods and the data quality requirements from both the 
SAP and FIP. Excluding the oAloe samples, a total of 63 analyses were reported forthe 
SWMU 233 confirmatory soil samples. This includes 59 analyses from the off-site laboratories 
(ENCOTEC, Ouanterra, and GEL) and 4 samples from the on-site RPSD laboratory. 

The analytical data were verified/validated by SNUNM in accordance with the ER Project 
Ouality Assurance Project Plan. The 1994 analytical data were reviewed using the Data 
VerificationNalidation (DV) process involving DV1 and DV2 checklists (Attachment L). The 
2001 analytical data were reviewed using DV3 procedures according to the "Data Validation 
Procedure for Chemical and Radiochemical Data" SNUNM Environmental Restoration 
Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 2000). The 
DV3 reports are presented in Attachment L. The gamma-spectroscopy data from the RPSD 
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Table 3 
Summary of Data Quality Requirements and Total Number of Analyses for 

Confirmatory Soil Samples Collected at SWMU 233 

Analytical Analyses from Off-Site 
Method" Data Quality Level Laboratoriesb 

VOCs Defensible 7 
EPA Method 8260A 
SVOCs Defensible 7 
EPA Method 8270 
TPH Defensible 11 
EPA Method 8015 
RCRA metals Defensible 11 
EPA Method 6010/7000 
Chromium-VI Defensible 11 
EPA Method 6010/7000 
Gamma Spectroscopy Defensible 4 
EPA Method 901.1 
Tritium Defensible 5 
EPA Method 901.1 
Gamma Alpha/Beta Defensible 3 
EPA Method 900 
Total number of analysesd - 59 

"From EPA (November 1986). 
bThe off-site laboratories are ENCOTEC, Ouanterra, and GEL. 
"The on-site laboratory is the Radiation Protection Sample Diagnostic Laboratory. 
~he number of analyses does not include OAlOC samples. 
ENCOTEC = EnVironmental Control Technology Corporation. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories Inc. 
oAlOC = Duality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

Analyses from On-Site 
Laborat~ 

-

-

-

-

-
4 

-

-

4 

Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure No: 
RPSD-02-11, Issue No: 02 (SNUNM July 1996. The RPSD gamma-spectroscopy results are 
presented in Attachment L. Review of the 1994 and 2001 analyses confirms that the analytical 
data from the four analytical laboratories are defensible and therefore acceptable for use in.the 
NFA proposal. Therefore, the DOOs have been fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 233 was 
based upon an initial conceptual model validated with confirmatory soil sampling. The initial 
conceptual model was developed from the review of engineering drawings, ER Project records, 
and NPDES documents. The DOOs contained in the SAP and FIP identified the sample 
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locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for SWMU 233. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination is 
described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 233 
were evaluated using laboratory analyses of the confirmatory soil samples (Section IV). The 
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-VI, and 
radionuclides. The analyses characterized potential contaminants resulting from the discharge 
of TA-IV storm water. The analytes and methods listed in Table 3 are appropriate for 
characterizing the COCs and potential degradation products at SWMU 233. 

111.3 Rate of Contaminant Migration 

SWMU 233 is an active site. No spills of chemical or radioactive materials have been reported 
for the catchment area that drains to SWMU 233. If any spills or releases had occurred,the 
rate of COC migration from surficial soil would be dependent predominantly upon precipitation 
and occasional storm-water flow as described in Section V. Data available from the TAG 
Investigation; numerous SNUNM monitoring programs for air, water, and radionuclides; various 
biological surveys; and meteorological monitoring are adequate for characterizing the rate of 
COC migration at SWMU 233. 

111.4 Extent of Contamination 

Surface and subsurface confirmatory soil samples were collected from SWMU 233 in 1994 and 
2001 to determine whether contaminants were present. The locations and depths of the 2001 
samples were determined using verbal guidance from NMED. The two phases (1994 and 
2001) of confirmatory soil sampling were collected from the ground surface to a maximum 
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at 
SWMU 233 because no chemical spills have occurred, and neither the concrete ditch nor the 
surrounding soil were stained or discolored. In summary, the design of the confirmatory 
sampling was appropriate and adequate to determine the nature, migration rate, and extent of 

. residual COCs in surface and subsurface soils at SWMU 233. 

IV. Comparison of COGs to Background Screening Levels 

• 

Site history and characterization activities are used to identify potential COCs. The SWMU 233 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment include all detected organic and all radiological and inorganic 
COCs for which samples were analyzed. When the detection limit of an organic compound was 
too high (Le., could possibly cause an adverse effect to human health or the environment), the 
compound was retained. Nondetect organic constituents not included in this assessment were 
found to have detection limits low enough to ensure protection of human health and the _ 
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environment. In order to provide conservatism in this risk assessment, the calculation used 
only the maximum concentration value of each COC found for the entire site. The SNUNM 
maximum background concentration (Dinwiddie September 1997) was selected to provide the 
background screening listed in Tables 4 and 5. Human health nonradiological COCs also were 
compared to SNUNM proposed Subpart S action levels, if applicable (Table 4) (IT July 1994). 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989a). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included 
both organic and inorganic compounds. 

Table 4 lists nonradiological and Table 5 lists radiological COCs for the human health and 
ecological risk assessments at SWMU 233. These tables show the applicable SNUNM 
background concentration screening values (Dinwiddie September 1997, Tharp 1999). 
Tables 4 and 5 are discussed in Section VI.4 with regard to the human health risk assessment 
and in Sections VII.2 and VII.3 with regard to the ecological risk assessment. 

v. Fate and Transport 

The release of COCs at SWMU 233 may have occurred to the surface soil as a result of 
discharge of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms of 
COC transport from the primary release point. Because the site is an incised channel with 
surrounding vegetation, wind is unlikely to be a significant mechanism for COC transport from 
the site. 

Water at SWMU 233 is primarily received as storm-water discharge from an outfall located near 
the base of the northern embankment of Tijeras Arroyo. Storm-water runoff from TA-IV is 
channeled to this outfall via a pipe that discharges to an open drain connected to a second pipe 
that discharges near the base of the embankment. Below the outfall, this water flows through 
an open, unlined channel to Tijeras Arroyo. Additional water is received directly as precipitation 
(rain and occasionally snow). Based upon the average rainfall measured at the nearby 
Albuquerque International Sunport, the site receives approximately 8.1 inches of precipitation 
per year. Because of the slope of the open channel, surface water readily flows from the site, 
allowing little time to infiltrate. However, the coarse nature of the soil in the channel allows for 
rapid infiltration and percolation of surface water near the soil surface. 

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. COCs may be leached deeper into the subsurface soil with this percolation. Most of 
this water (95 to 99 percent) will be lost through evapotranspiration. Because of the low annual 
precipitation, high evapotranspiration rates, and depth to groundwater at this site (in excess of 
270 feet bgs), infiltration and percolation are not expected to be sufficient to leach COCs into 
groundwater. 

COCs in the soil at this site can enter the food chain via uptake by plant roots. These 
COCs may be transported to the aboveground tissues and then may be either consumed by 
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Table 4 
N6nradiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, Log Kow 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

Maximum SNUNM Background Applicable SNUNM 
Concentration Concentration BCF Log Kow (for organic Bioaccumulator?b Background 

COC Name (mglkg) (mglkg)a Screening Value? (maximum aquatic) COCs) (BCF>40, log Kow>4) 

Arsenic 5.1 4.4 No 44G NA Yes 

Barium 210 200 No 170d NA Yes 

Beryllium 0.555 0.80 Yes 19G NA No 

Cadmium 2.3 <1 No 64c NA Yes 

Chromium, total 11 J 16.2 Yes 16G NA No 

Chromium VI 0.143 J NC Unknown 16c NA No 

Lead 12 11.2 No 49c NA Yes 

Mercury 0.02g <0.1 Unknown 5500c NA Yes 

Selenium 0.13g <1 Unknown 800f NA Yes 

Silver 0.228 J <1 Unknown 0.5c NA No 

Acenaphthene 0.033 J NA NA 38ge 3.92e Yes 

Anthracene . 0.044 J NA NA 917G 4.45c Yes 

Benzo(a)anthracene 0.236 NA NA 10,000e 5.61e Yes 

Benzo(a)pyrene 0.282 NA NA 3,000c 6.04c Yes 

Benzo(b)fluoranthene 0.291 NA NA - 6.124e Yes 

Benzo(ghi)perylene 0.237 NA NA 58,884e 6.58e Yes 

Benzo(k)fluoranthene 0.251 NA NA 93,325e 6.84e Yes 

Bis (2-elhylhexyl) phthalate 1.0 NA NA 851h 7.6e Yes 

Carbazole 0.0126 J NA NA - - -
2-Chlorophenol . 0.00766 J NA NA 214h 2.15h Yes 

Chrysene 0.316 NA NA 18,000e 5.91 e Yes 

Di-n-butyl phthalate 0.21 J NA NA 6,761 h 4.61e Yes 

Dibenz(a,h)anthracene 0.121 NA NA 51,000e 6.50e Yes 

Refer 10 footnotes at end of table. 
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Table 4 (Concluded) 

Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 
Comparison to the Associated SNUNM Background Screening Value, BCF, Log Kow 

Is Maximum cac 
Concentration Less 
Than or Equal to the 

Maximum SNUNM Background Applicable SNUNM 
Concentration BCF Log Kow (for organic 

, 

Bioaccumulator?b Concentration Background 
COCName (mg/kg) (mg/kg)a Screening Value? (maximum aquatic) COCs) (BCF>40, log Kow>4) 

Dibenzofuran 0.00494 J NA NA 

Fluoranthene 0.345 NA NA 

Fluorene 0.00732 J NA NA 

Indeno(I,2,3-c,d)pyrene 0.206 NA NA 

2-Methylnaphthalene 0.0053 J NA NA 

Naphthalene 0.086J NA NA 

Phenanthrene 0.110 NA NA 

pyrene 0.418 NA NA 

Note: Bold indicates the COCs that exceed the background screening levels andlor are bioaccumulators. 
aFrom Dinwiddie (September 1997) Tijeras Supergroup Soils. 
bNMED (March 1998). 
cYanicak (March 1997). 
dNeumann (1976). 

9Micromedex(1998) 

fCallahan et al. (1979). 

QParameter was nondetect. Concentration is approximately 0.5 of the detection limit. 
hHoward( 1989) 
iHoward (1990) 
BCF = Bioconcentration factor. 
COC 
J 

Kow 
Log 
mglkg 
NA 
NC 
NMED 
SNUNM 
SWMU 

= Constlluent(s) of concern. 
= Estimated value. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National LaboratorieslNew Mexico. 
= Solid Waste Management Unit. 
= Information not available. 

2,8009 4.129 Yes 

12,3029 4.909 Yes 

2,2399 4.189 Yes 

59,4079 6.589 Yes 

2,8009 3.86e Yes 

1,0009 3.309 Yes 

23,800C 4.63c Yes 

36,300c 5.329 Yes 
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Table 5 
Radiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Background or Equal to the Applicable Is COC a 
Maximum Concentration SNUNM Background BCF Bioaccumulator?b 

COC Name Concentration (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 
Th-232 1.3 1.54 Yes 3000e 

U-238 2.4 (MDA) 1.3 No 900e 

U-235 0.28 (MDA) 0.18 No 900e 

H-3 0.005 (MDA) 0:021 e Yes 0 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), North Supergroup Soils (backgrouhd values not calculated for Tijeras). 
bNMED (March 1998). 
cBaker and Soldat (1992). 
dYanicak (March 1997). . 

(BCF>40) 
NOd 
Yes 
Yes 
No 

eThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium background value of 420 pCilL. The pC ilL 
value was converted to the pCi/g value using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter. 
BCF = Bioconcentration factor. 
COC = Constituent(s} of concern. 
g = Gram(s}. 
L = liter. 
MDA = Minimum detectable activity. 
NMED = New Mexico Environment Department. 
pCi = Picocurie(s). 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

• • • 
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herbivores or returned to the soil as litter. Aboveground litter is capable of transport by wind 
until consumed by decomposer organisms in soil. COCs in plant tissues that are consumed by 
herbivores may be either absorbed into tissues or returned to the soil in feces (either at the site 
or transported from the site by the herbivore). The herbivore may be eaten by a carnivore or 
scavenger and the constituents again will be either absorbed or excreted by the consumer. The 
potential for transport of the constituents within the food chain is dependent upon both the 
mobility of the species that comprise the food chain and the potential for the constituent to 
accumulate in tissues and be transferred across the links in the food chain. The natural 
vegetation at SWMU 233 is grassland; however, this habitat has been highly disturbed from 
construction activities at TA-IV. Because of the small size of the site, the arid environment, and 
the disturbed nature of the habitat, food-chain uptake is not considered to be a potentially 
significant transport mechanism at this site. 

The COCs at SWMU 233 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and non radiological analytes. The inorganic COGs are 
elemental in form and generally are not considered to be degradable. Radiological COGs, 
however, undergo decay to stable isotopes or radioactive daughter elements. Other 
transformations of inorganic constituents may include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to selena-amino acids in plants). The rate of such processes will be limited by the arid 
environment at this site. Organic GOGs may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground 
surface, or in surface water. Hydrolysis includes chemical transformations in water and may 
occur in the soil solution. Biotransformation (i.e., transformation due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Some organic GaGs may be lost through volatilization. 

Table 6 summarizes the fate and transport processes that may occur at SWMU 233. Because 
the site includes an open channel for storm-water runoff from TA-IV, the potential for GOG 
transport via surface-water runoff is high. COCs that have leached into the subsurface soil will 
be protected from transport caused by surface-water flow. The potential for significant 
transport by wind is low and the potential for GaGs to leach into groundwater is very low due to 
the depth to groundwater and the arid environment. The site is open to use by wildlife, and 
some vegetation occurs at the site; therefore, uptake into the food chain is possible, but the 
small size of the site makes this an insignificant transport mechanism for GOGs. The potential 
for significant loss of GaGs by degradation and/or transformation is generally low; however, 
some orgariic constituents may be lost near the soil surface through volatilization. 

Table 6 
Summary of Fate and Transport at SWMU 233 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes High 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 
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VI. Human Health Risk Screening Assessment 

VI.1 Introduction 

The human health risk screening assessment of this site includes a number of steps that 
culminate in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential GaGs, as well as the 
relevantphysical characteristics and P!oJ)erties of the site. 

Step 2. Potential pathways are idenlified by which a representalive population might be exposed to 
the GaGs. 

Step 3. The potential intake of these GaGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the GOG 
to an SNUNM maximum background screening value. GaGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the GOG to the SNUNM proposed Subpart S 
action level. 

Step 4. Toxicological parameters are identified and referenced for GaGs that were not eliminated 
durinQ the screeninQ steps. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological GaGs and background. For radiological GaGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on·site contaminant values. This background subtraction only applies when a 
radiological GOG occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological GOG risk values also are compared to 
backQround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties reQardinQ the contents of the previous steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 233. 
Section II presents the argument that DOOs were satisfied. Section III describes the 
determination of the nature, rate, and extent of contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 233 has been designated with a future land use scenario of industrial (DOE et al 
September 1995) (see Appendix 1 for default exposure pathways and parameters).' Because of 
the location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU 233 is approximately 270 feet bgs. Because 
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of the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is not considered to be significant. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for the industrial land use scenario. However, plant 
uptake is considered for the residential land use scenario. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inQestion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct gamma 

VI.4 Step 3. COC Screening Procedures 

This section discusses Step 3, which includes the two screening procedures. The first 
screening procedure compared the maximum COC concentration to the background screening 
level. The second screening procedure compared maximum COC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure was applied only to COCs that were 
not eliminated during the first screening procedure. 

VI.4.1 Background Screening Procedure 

VIA.1.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Table 10 (Section VI.6.2). Only the COGs 
that either were detected above their respective SNUNM maximum background screening 
levels or did not have either a quantifiable or a calculated background screening level were 
considered in further risk assessment analyses. 

For radiological GOCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environmenf' (DOE 1993). Radiological GOGs that did not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological GOGs. 

VIA. 1.2 Results 

Tables 4 and 5 present maximum COC concentrations at SWMU 233 that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
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risk assessment. For the nonradiological COCs, four constituents were measured at 
concentrations greater than their respective background values. Four nonradiological COCs a 
had no quantifiable background concentration, so it is not known whether those COCs .. 
exceeded background concentrations. Twenty-one COCs were organic compounds that do not 
have corresponding calculated background concentrations. 

The maximum concentration value for lead is 12 milligrams (mg) per kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening 
concentrations for construction and industrial land use scenarios are 750 and 1500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 
value for lead at this site is less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 

For the radiological COCs, two constituents (U-235 and U-238) exhibited maximum activity 
concentrations or minimum detectable activity slightly greater than their respective background 
values. 

V1.4.2 Subpart S Screening Procedure 

VI.4.2.1 Methodology 

The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989a) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because all of the samples were taken from the surface and near-surface soils, this 
assumption is considered valid. If there were ten or fewer COCs, and each had a maximum 
concentration of less than 1/10 the action level, then the site was judged to pose no significant 
health hazard to humans. If there were more than ten COCs, then the Subpart S screening 
procedure was not performed. 

VI.4.2.2 Results 

Table 4 indicates that more than ten COCs failed the background screening procedure. 
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that 
exceeded the background screening values were carried forward in the risk assessment 
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value 
were calculated for each COCo 

Because radiological COCs have no predetermined action levels analogous to proposed 
Subpart S levels, this step in the screening process was not performed for radiological COCs . 
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VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 9 were from the Integrated Risk Informatioh System (IRIS) (EPA 
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Region 9 (EPA 1996) and Region 3 (EPA 1997b) electronic databases. Dose conversion 
factors (DCFs) u.sed in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

VI.6 

• DCFs for ingestion and inhalation are taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988a). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOElEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling 
the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section VL6.1 describes the exposure assessment for this risk assessment. Section VI.B.2 
provides the risk characterization, including both the HI and excess cancer risk for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COCs are based upon the RAGS (EPA 1989a). Parameters are 
based upon information from the RAGS (EPA 1989a), as well as other EPA guidance 
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the 
RAGS (EPA 1989a). For radiological COCs, the coded equations provided in RESRAD 
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Table 7 
Toxicological Parameter Values for SWMU 233 Nonradiological COCs 

SFo SFinh 
RfDo RfDinh (mg/kg- (mg/kg- Cancer 

COC Name (mg/k~,-"d) Confidence" (mg/kg-d) Confidence" dayy1 dayy1 Classb 

Arsenic 3E-4c M - - 1.5E+Oc 1.5E+1c A 
Barium 7E-2c M 1.4E-4d - - - -
Cadmium 5E-4C H 5.7E-5d - - 6.3E+Oc 81 
Chromium VI 5E-3c L - - - 4.2E+1c A 
Mercury 3E-4e - a.6E-5c M - - D 
Selenium 5E-3c H - - - - D 
Silver 5E-3c L - - - - D 
Acenaphthene 6E-2c L 6E-2d - - - -
Anthracene 3E-1 c L 3E-1 d - - - D 
Benzo(a) - - - - 7.3E-1d 7.3E-1 d -
anthracene 
Benzo(a) - - - - 7.3E+Oc 7.3E+Od B2 
pyrene 
Benzo(b) - - - - 7.3E-1d 7.3E-1 d B2 
fluoranthene 
Benzo(ghi) - - - - 7.3E+Od 7.3E+Od 82 
peryleneg 

Benzo(k) - - - - 7.3E-2d 7.3E-2d B2 
fluoranthene 
Bis (2- 2E-2d - 2.2E-2d - 1.4E-2d 1.4E-2d -
ethylhexyl) 
phthalate 
Carbazole - - - - 2E-2e 2E-2d 82 
2- 5E-3c L 5E-3d - - - - • Chlorophenol 
Chrysene - - - - 7.3E-3d 7.3E-3d B2 
Di-n-butyl 1 E-1c L 1E-1d - - - 0 
phthalate 
Dibenz(a,h) - - - - 7.3E+Od 7.3E+Od B2 
anthracene . 

Dibenzofuran 4E-3d - 4E-3d - - - D· 
Fluoranthene 4E-2c L 4E-2d - - - D 
Fluorene 4E-2c L 4E-2d - - - D 
Indeno(1,2,3- - - - - 7.3E-1d 7.3E-1d 82 
c,d)pvrene 
2-Methylnaph- 4E-21 - - - - - -
thalene 
Naphthalene 4E-2d - 4E-2d - - - D 

Phenanthreneh 3E-1 c L 3E-1 d - - - D 
Pyrene 3E-2c L 3E-2d - - - D 

Refer to footnotes at end of table. 
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Table 7 (Concluded) 
Toxicological Parameter Values for SWMU 233 Nonradiological COCs 

·Confidence associated with IRIS (EPA 1998a) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a) taken from IRIS (EPA 1998a), with 
the exception of carbazole, which was taken from HEAST (EPA 1997a): 

A = Human carcinogen. 
S1 = Probable human carcinogen. limited human data available. 
S2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 

humans. 
D = Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 1998a). 
ctroxicological parameter values from EPA Region 9 electronic database (EPA 1996). 
eToxicological parameter values from HEAST database (EPA 1997a). 
'Toxicological parameter values from EPA Region 3 electronic database (EPA 1997b). 
9Senzo(ghi)perylene does not have toxicological parameter values. Dibenz(a,h)anthracene used as a surrogate. 
hPhenanthrene does not have toxicological parameter values. Anthracene used as a surrogate. 
coe = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)"1 = Per milligram per kilogram per day. 
RfDinh = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 8 
Radiological Toxicological Parameter Values for SWMU 233 COCs Obtained from 

RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC Name (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-23B 6.20E-11 1.20E-OB 6.60E-OB A 
U-235 4.70E-11 1.30E-OB 2.70E-07 A 

aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a): A = Human carcinogen 
for high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental 
exposures, the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent(s) 01 concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr= Gram(s) per picocurie per year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 
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Table 9 
Risk Assessment Values for SWMU 233 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenario· Scenario· 

Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 

Arsenic 5.1 0.02 3E-6 0.29 6E-5 
Barium 210 0.00 - 0.03 -
Cadmium 2.3 0.00 8E-10 1.88 1 E-9 
Chromium VI 0.143 J 0.00 3E-10 0.00 5E-1O 
Mercury 0.02b 0.00 - 0.03 -
Selenium 0.13b 0.00 - 0.05 -
Silver 0.228 J 0.00 - 0.01 -
Acenaphthene 0.033 J 0.00 - 0.00 -
Anthracene 0.044 J 0.00 - 0.00 -
Benzo(a)anthracene 0.236 0.00 6E-8 0.00 8E-7 
Benzo{a)pyrene 0.282 0.00 7E-7 0.00 7E-6 
Benzo b)fluoranthene 0.291 0.00 8E-8 0.00 7E-7 
Benzo 19h i)perylene 0.237 0.00 6E-7 0.00 8E-6 
Benzo k}fluoranthene 0.251 0.00 6E-9 0.00 6E-8 
Bis(2-ethylhexyl) 1.0 0.00 5E-9 0.00 4E-8 
phthalate 
Carbazole 0.0126 J 0.00 9E-11 0.00 6E-6 
2-Chlorophenol 0.00766 J 0.00 - 0.00 -
Chrysene 0.316 0.00 9E-10 0.00 1 E-8 
Di-n-butyl phthalate 0.21 0.00 - 0.00 -
Dibenz a,h)anthracene .0.121 0.00 3E-7 0.00 4E-6 
Dibenzofuran 0.00494 J 0.00 - 0.00 -
Fluoranthene 0.345 0.00 - 0.00 -
Fluorene 0.00732 J 0.00 - 0.00 -
Indeno(1,2,3-c,d) 0.206 0.00 5E-8 0.00 4E-7 

.pyrene 
2-Methj!lnaphthalene 0.0053 J 0.00 - 0.00 -
Naphthalene 0.086 J 0.00 - 0.00 -
Phenanthrene 0.110 0.00 - 0.00 -
Pyrene 0.418 0.00 - 0.00 -

Total 0.02 SE-6 2 9E-S 

"From EPA (1989a). 
bparameter was nondetect. Concentration assumed to be approximately 0.5 of detection limit. 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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computer code are used to estimate the incremental TEDE and cancer risk for individual 
exposure pathways. Further discussion of this process is provided in the Manual for 
Implementing Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a). 

Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario also are presented only to provide perspective of potential risk to 
human health under the more restrictive land use scenario. 

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.02 and an estimated excess cancer risk of SE-6 for the SWMU 233 
nonradiological COCs under the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion as well as dust and volatile inhalation for 
nonradiological COCs. Table 10 shows an HI of 0.01 and an estimated excess cancer risk of 
2E-6, assuming the maximum background concentrations of the SWMU 233 associated 
background constituents for the designated industrial land use scenario. 

Table 10 
Risk Assessment Values for SWMU 233 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard Cancer 
COC Name (mg/kg) Index Risk 

Arsenic 4.4 0.01 2E-6 
Barium 200 0.00 -
Cadmium <1 - -
Chromium VI NC - -
Mercury <0.1 - -
Selenium <1 - -
Silver <1 - -

Total 0.Q1 2E-6 

aFrom Dinwiddie (September 1997). Tijeras Supergroup Soils. 
bFrom EPA (1989a). 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.25 5E-5 
0.03 -
- -
- -
- -
- -
- -

0.3 SE-S 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, an incremental TEDE of 2.06E-2 millirem (mrem) per year 
(/yr) was calculated. In accordance with EPA guidance found in Office of Solid Waste and 
Emergency Response Directive No. 9200.4-18 (EPA 1997c). an incremental TEDE of 
15 mrem/yr was used for the probable land use scenario (industrial in this case); the calculated 
dose value for SWMU 233 for the industrial land use scenario was well below this guideline. 
The estimated excess cancer risk was 2.2E-7. 
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For the residential land use scenario, the HI was 2 and the excess cancer risk was 9E-5 for the 
nonradiological COCs (Table 9). The numbers in the table include exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway was 
evaluated because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways were not considered (see Appendix 1). Table 10 
shows that for the SWMU 233 associated background constituents, the HI is 0.3 and the 
estimated excess cancer risk is 5E-5. 

For the radiological COCs, the incremental TEDE for the residential land use scenario was 
5.2E-2 mrem/yr. The guideline being used was an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for SWMU 233 under the residential land use scenario was well 
below this guideline. Consequently, SWMU 233 is eligible for unrestricted radiological release 
because the residential land use scenario resulted in an incremental TEDE of less than 
75 mrem/yr to the on-site receptor. The estimated excess cancer risk was 3.4E-7. The excess 
cancer risk from the nonradiological COCs and the radiological COCs is not additive, as noted 
in the RAGS (EPA 1989a). 

Vi.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the a 
residential land use scenario. .. 

For the industrial land use scenario the HI for nonradiological COCs was 0.02 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989a]). Excess cancer risk was 
estimated at 5E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological 
COCs the HI was 0.01 and the estimated excess cancer risk was 2E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers were not rounded before the difference was determined and, therefore, may appear to 
be inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background concentrations are assumed 
to have an HQ of 0.00. Incremental HI was 0.01 and estimated incremental cancer risk was 
2.80E-6 for the industrial land use scenario. Both the incremental HI and excess cancer risk to 
human health from nonradiological COCs were below proposed guidelines under the industrial 
land use scenario. 

For the industrial land use scenario, incremental TEDE was 2.06E-2 mrem/yr for radiological 
COCs, which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk was 2.2E-7. 
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For the residential land use scenario, the calculated HI for nonradiological GOGs was 2, which 
is above the numerical guidance. Excess cancer risk was estimated at 9E-5. NMED Guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
The HI for associated background for the residential land use scenario was 0.3; the estimated 
excess cancer risk was 5E-5. The incremental HI was 2.01 and the estimated incremental 
cancer risk was 3.70E-5 for the residential land use scenario. Both the incremental HI and 
excess cancer risk to human health from nonradiological GOGs were above proposed 
guidelines under the residential land use scenario. 

The incremental TEDE for a residential land use scenario from the radiological constituents was 
5.2E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk was 3.4E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU233 was based 
upon an initial conceptual model that was validated with confirmatory soil sampling conducted 
across the site. The sampling was implemented in accordance with the SAP and FIP. The 
DOOs in the SAP and FIP are considered appropriate for use in the SWMU 233 risk screening 
assessments. The analytical data, based upon sample location, density, and depth, are 
representative of the site. The analytical results satisfy the DOOs and were verified/validated in 
accordance with SNUNM procedures. The QA/QG findings demonstrate that the analytical 
data were adequate in quality. Therefore, there is no uncertainty associated with the data 
quality used to perform the risk screening assessment at SWMU 233. 

Because of the location, history of the site, and future designated land use (DOE et al 
September 1995), there is low uncertainty in both the land use scenario and the potentially 
affected populations that were considered in performing the risk assessment analysis. 
Because the GOGs are found in surface and near-surface soils, and because of the location 
and physical characteristics of the site, there is little uncertainty in the exposure pathways 
relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations were conservative and that calculated intakes were 
probably overestimates. Maximum measured values of GOG concentrations were used to 
provide conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the 
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1996) and Region 3 (1997c) electronic 
databases. Where values are not provided, information is not available from these sources. 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Both the human health HI and excess cancer risk for the nonradiological GOGs were 
acceptable compared to established numerical guidance considering the industrial land use 
scenario. 
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For radiological COCs, the conclusion of the risk assessment was that potential effects on 
human health for both industrial and residential land use scenarios were within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 233 sampling identified COCs consisting of some inorganic, organic and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways evaluated for this site included 
soil ingestion as well as dust and volatile inhalation for chemical constituents, and soil ingestion, 
dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land use scenario the HI (0.02) was 
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (5E-6) 
was also below the acceptable risk value provided by NMED for an industrial land use scenario 
(Bearzi January 2001). The incremental HI was 0.01, and the incremental cancer risk was 
2.80E-6 for the industrial land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs were much 
less than EPA guidance values; the estimated TEDE was 2.06E-2 mremlyr for the industrial 
land use scenario. This value was much less than the numerical guidance of 15 mremlyr in 
EPA guidance (EPA 1997c). The corresponding incremental estimated cancer risk value was 
2.2E-7 for the industrial land use scenario. Furthermore, the incremental TEDE for the 
residential land use scenario that results from a complete loss of institutional control was only 
5.2E-2 mrem/yr with an associated risk of 3.4E-7. The guideline for this scenario is 75 mremlyr 
(SNUNM February 1998). Therefore, SWMU 233 is eligible for unrestricted radiological 
release. 

Uncertainties associated with the calculations are considered to be small relative to the 
conservatism of the risk assessment analysis. Therefore, it is concluded that this site poses no 
significant risk to human health under the industrial land use scenario. 

VII. Ecological Risk Screening Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 233. A component of the NMED Risk-Based 

• 

Decision Tree (NMED March 1998) is to conduct an ecological screening assessment that .. 
corresponds with that presented in EPA's Ecological Risk Assessment Guidance for Superfund ~ 

AU11-02NVP/S NL: rs5176.doc F-22 301462.229.0511/271025:06 PM 



RISK SCREENING ASSESS:MENT FOR SWMU 233 11127/2002 

(EPA 1997d). The current methodology is tiered and contains an initial scoping assessment 
followed by a more detailed screening assessment. Initial components of NMED's decision tree 
(a discussion of DOOs, data assessment, and evaluations of bioaccumulation and fate and 
transport potential) are addressed in previous sections of this report. Following the completion 
of the scoping assessment, a determination is made as to whether a more detailed examination 
of potential ecological risk is necessary. If deemed necessary, the scoping assessment 
proceeds to a screening assessment, whereby a more quantitative estimate of ecological risk is 
conducted. Although this assessment incorporates conservatisms in the estimation of 
ecological risks, ecological relevance and professional judgment also are used as 
recommended by the EPA (EPA 1998b) to ensure that predicted exposures of selected 
ecological receptors reflect those reasonably expected to occur at the site. 

VI1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of biota at or adjacent to the site to 
be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum concentrations detected to 
background concentrations, examination of bioaccumulation potential, as well as fate and 
transport potential. A scoping risk-management decision (Section VI1.2.4) involves 
summarizing the scoping results and determining whether further examination of potential 
ecological impacts is necessary. 

VII.2.1 Data Assessment 

As indicated in Section IV (Tables 4 and 5), inorganic constituents in soil within the 0- to 5-foot
depth interval that either exceeded background or did not have a background screening 
concentration were as follows: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium VI 

• Lead 
• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238. 

Organic analytes detected in soil were as follows: 

• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• 8enzo(b)fluoranthene 
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• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 

• Carbazole 
• 2-Chlorophenol 
• Chrysene 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Di-n-butyl-phthalate 
• Fluoranthene 
• Fluorene 
• Indeno(1,2,3-cd)pyrene 
• 2-Methylnaphthalene 
• Naphthalene 
• Phenanthrene 
• pyrene. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section V11.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Arsenic 
• Barium 
• Cadmium 

• Lead 
• Mercury 
• Selenium 
• U-235 
• U-238 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• 2-Chlorophenol 
• Chrysene 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Di-n-butyl-phthalate 
• Fluoranthene 

11127/2002 
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• Fluorene 
• Indeno(1,2,3-cd)pyrene 
• 2-Methylnaphthalene 
• Naphthalene 
• Phenanthrene 
• Pyrene. 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic constituents is assessed exclusively based upon maximum 
reported bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind is expected to be of low 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is 
potentially of high significance. Migration to groundwater is not anticipated. Food chain uptake 
is expected to be of low significance. Degradation (decay) and transformation of the inorganic 
COPECs and radionuclides are expected to be of low significance, but some organic COPECs 
may be lost through volatilization. 

V11.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 

VII..3 Screening Assessment 

As concluded in Section VI 1.2.4, both complete ecological pathways and COPECs are 
associated with this SWMU. The screening assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the screening assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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V11.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Screening Assessment SCientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 

Problem Formulation 

Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. • 

VI/.3.1.1 Ecological Pathways and Setting 

SWMU 233 is approximately 0.03 acre in size. The site is located in an area dominated by 
grassland habitat. The site itself is an open drainage channel on the lower slope of the 
northern embankment of Tijeras Arroyo. This slope contains fill material that covers the original 
soil surface. The vegetation consists primarily of ruderal and early successional grassland 
plants. Although the habitat grades into the riparian scrubland habitat of Tijeras Arroyo, this 
habitat is not well developed on the site due to the steepness of the slope of the embankment 
and ephemeral nature of the flows (primarily outflow from the T A-IV storm-water system). The 
site is open to use by wildlife and does not contain perennial surface water. A sensitive species 
survey of the site was conducted in 1994 (IT February 1995). No threatened, endangered, or 
other sensitive species were found within this SWMU. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil. It was assumed that direct uptake of COPECs from the soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors was limited to the food and soil ingestion 
pathways, and external radiation. Because of the lack of surface water at this site, exposure to 
COPECs through the ingestion of surface water was considered insignificant. Inhalation and 
dermal contact also were considered inSignificant pathways with respect to ingestion (Sample 
and Suter 1994). Groundwater is not expected to be affected by COCs at this site. 
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VII.s.f.2 COPECs 

Discharge of storm-water runoff from T A-IV is the potential source of the COPECs associated 
with the soils at SWMU 233. Inorganic and organic COPECs identified for SWMU 233 are 
listed in Section VI1.2.1. The inorganic COPECs include both radiological and nonradiological 
analytes. The inorganic analytes were screened against background concentrations and those 
that exceeded the approved SNUNM background screening levels or did not have associated 
quantified background screening levels (Dinwiddie September 1997) for the area were 
considered to be COPECs. Nonradiological inorganics that are essential nutrients, such as 
iron, magnesium, calcium, potassium, and sodium, were not included in this risk assessment as 
set forth by EPA (EPA 1989a). All organic analytes detected were considered to be COPECs 
for the site. In order to provide conservatism, this ecological risk assessment was based upon 
the maximum soil concentrations of the COPECs measured in the surface soil at this site. 
Tables 4 and 5 present maximum concentrations for the COPECs. 

VII.S.t.S Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

V11.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also 
was considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 11 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range also is included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested come from 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 233 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)" (kg!day)b Dietary Com~ositionc 

Deer Mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 
Deer Mouse Mammalia! Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves! Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 

JS~eotyto cunicularic{J Strigiformes (+ Soil at 2% of intake) 

"Body weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fFrom Dunning (1993). 
gFrom Haug'et a!. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg!day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 

• 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.5E+1g 

• 

..... ..... 
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the site being investigated. The maximum COPEC concentrations measured in surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235, and U-238. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose-rate models from DOE 
(DOE 1995) as presented in the ecological risk assessment methodology document for the 
SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations 
were obtained from Baker and Soldat (1992). The external-dose-rate model examines the total
body dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external-dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "point" source. Radiation emitted from this point source is absorbed by the body tissues 
to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 
100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radionuclides transfer only a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose-rate results are 
summed to calculate a total dose rate from exposure to U-235, and U-238 in soil. 

Table 12 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 shows maximum concentrations in soil and derived concentrations in 
tissues of the various food chain elements that are used to model dietary exposures for each of 
the wildlife receptors. . 

V11.3.3 Ecological Effects Evaluation 

Table 14 provides benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day also should protect other 
groups within the terrestrial habitat of SWMU 233. 
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Table 12 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 233 

Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (OrQanic) 
Mercury (lnorQanic) 
Selenium 
Silver 
Organic' 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,ilperylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexvllphthalate 
Carbazole 
2-Chlorophenol 
Chrvsene 
Oibenz(a,h)anthracene 
Oibenzofuran 
Oi-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
2-Methylnaphthlalene 
Naphthalene 
Phenanthrene 
Pyrene 

aFrom Baes et al. (1984). 
bOefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991). 
eFrom Ma (1982). 

Soil-to-Plant Soil-to-Invertebrate Food-Io-Muscle 
Transfer Factor Transfer Factor Transfer Factor 

4.0E-2a 1.0E+Ob 2.0E-3a 

1.5E-1a 1.0E+Ob 2.0E-4c 
5.5E-1a 6.0E-1d 5.5E-4a 

4.0E-2c 1.3E-1e 3.0E-2c 
9.0E-2c 4.0E-2d B.OE-4c 

1.0E+Oc 1.0E+Ob 2.5E·1 a 

1.0E+Oc 1.0E+Ob 2.5E-1 a 
5.0E-1c 1.0E+Ob 1.0E-1 c 

1.0E+Oc 2.5E-1d 5.0E-3c 

2.1 E-1 2.1E+1 2.1E-4 
1.0E-1 2.2E+1 7.3E-4 
2.2E-2 2.5E+1 1.2E-2 
1.1E-2 2.7E+1 3.BE-2 
6.2E-3 2.BE+1 1.1 E-1 
6.1E-3 2.BE+1 1.2E-1 
4.3E-3 2.9E+1 2.1 E-1 
1.6E-3 3.2E+1 1.3E+0 
3.9E+1 1.3E+1 1.8E-8 
2.2E+0 1.7E+1 3.1E-6 
1.5E-2 2.6E+1 2.3E-2 
6.8E-3 2.8E+1 9.5E-2 
1.6E-1 2.1E+1 3.3E-4 
8.4E-2 2.2E+1 1.1E-3 
5.7E-2 2.3E+1 2.1E-3 
1.5E-1 2.1E+1 3.8E-4 
6.1 E-3 2.8E+1 1.2E-1 
2.3E-1 2.1E+1 1.8E-4 
4.8E-1 1.9E+1 4.7E-5 
8.9E-2 2.2E+1 9.6E-4 
3.3E-2 2.4E+1 5.8E-3 

'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). Soil-to
invertebrate transfer faclors from equations developed in Connell and Markwell (1990). All three equations are 
based upon the relationship of the transfer factor to the log Kow value of compound. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 

. 
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Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (Organic) 
Mercury Inorganic) 
Selenium 
Silver 
Organic 
Acenaphthene 
Anthracene 
Benzo(a anthracene 
Benzo(a Ipyrene 
Benzo(b fluoranthene 
Benzo (g ,h, i)pe rylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
2-Chlorop_henol 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
2-Methylnaphthlalene 
Naphthalene 
Phenanthrene 
Pyrene 

Table 13 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 233 

Soil Plant Soil 
(maximum)a Foliageb Invertebrateb 

5.1E+O 2.0E-1 5.1E+O 
2.1E+2 3.2E+l 2.1E+2 
2.3E+O 1.3E+O l.4E+O 
1.4E-1 d 5.7E-3 1.9E-2 
1.2E+l 1.lE+O 4.BE-1 
2.0E-2e 2.0E-2 2.0E-2 
2.0E-2e 2.0E-2 2.0E-2 
1.3E-1 e 6.5E-2 1.3E-1 
2.3E-1d 2.3E-1 5.7E-2 

3.3E-2d 6.9E-3 6.BE-1 
4.4E-2d 4.6E-3 9.7E-1 
2.4E-1 5.2E-3 5.9E+O 
2.8E-1 3.2E-3 7.5E+O 
2.9E-1 1.BE-3 B.2E+O 
2.4E-1 1.4E-3 6.7E+O 
2.5E-1 1.1 E-3 7.3E+O 
1.0E+O 1.6E-3 3.2E+1 
1.3E-2d 4.9E-1 1.7E-1 
7.7E-3d 1.7E-2 1.3E-1 
3.2E-1 4.7E-3 B.2E+O 
1.2E-1 8.2E-4 3.4E+O 

4.9E-3d 8.0E-4 1.0E-1 
2.1E-1 d 1.8E-2 4.7E+O 
3.5E-1 2.0E-2 8.0E+O 
7.3E-3d 1.1E-3 1.6E-1 
2.1E-1 1.3E-3 5.8E+0 
5.3E-3d 1.2E-3 1.1 E-1 
8.6E-2d 4.1E-2 1.7E+O 
1.1 E-1 9.8E-3 2.5E+O 
4.2E-1 1.4E-2 1.0E+l 

Deer Mouse 
Tissuesc 

1.7E-2 
7.8E-2 
2.4E-3 
1.4E-3 
2.6E-3 
1.6E-2 
1.6E-2 
3.1E-2 
2.3E-3 

2.2E-4 
1.1E-3 
1.1 E-1 
4.4E-1 
l.4E+O 
1.2E+O 
2.4E+O 
6.5E+1 
1.9E-8 
7.0E-7 
3.0E-1 
5.0E-1 
5.5E-5 
7.9E-3 
2.7E-2 
9.4E-5 
1.0E+O 
3.1E-5 
1.3E-4 
3.7E-3 
9.2E-2 

Bin milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weiglit. Values have been rounded to two significant 
digits after calculation. 

bproduct of the soil concentration and the corresponding transfer factor. 
c8ased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in food and 
soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 3.125 (EPA 1993). 

d8ased upon estimated concentration. 
eparameter was nondetect. Concentration listed is 0.5 of the detection limit. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 

. 
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Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka,b Test Speciesc,d NOAELd,e NOAEU,! Test Speciesd 

Inorganics 
Arsenic 10 mouse 0.126 0.133 mallard 
Barium 500 rath 5.1 10.5 chicken 
Cadmium 3 rati 1 1.9 mallard 
Chromium VI 1 rat 3.28 6.42 -
Lead 50 rat 8 15.7 American 

kestrel 
Mercury (Organic) 0.3 rat 0.032 0.063 mallard 
Mercury (Inorganic) 0.3 mouse 13.2 14.0 Japanese quail 
Selenium 1 rat 0.20 0.39 screech owl 
Silver 2 rat 17.Bi 34.8 -
Organic 
Acenaphthene 18k mouse 17.51 18.5 -
Anthracene 18k mouse 100m 106 -
Benzo(a)anthracene 18k mouse Lon 1.1 -
Benzo(a)pyrene 18k mouse 1.0 1.1 -
Benzo(b)fluoranthene 18k mouse 1.0n 1.1 -
Benzo(g,h,i)perylene 18k mouse 1.0" 1.1 -
Benzo(k)fluoranthene 18k mouse 1.0n 1.1 -
Bis(2-ethylhexyl)phthalate - mouse 18.3 19.4 ringed dove 
Carbazole - - - - -
2-Chlorophenol - rat 0.50 0.98 -
Chrysene 18k mouse 1.0n 1.1 -
Dibenz(a,h)anthracene 18k mouse 1.0n 1.1 -
Dibenzofuran - . - - - -
Di-n-butyl phthalate 200 mouse 550 582 ringed dove 

Refer to footnotes at end of table. 

• 

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAEU,g 

5.14 5.14 
20.8 20.8 
1.45 1.45 

- -
3.85 3.85 

0.0064 0.0064 
0.45 0.45 
0.44 0.44 
- -

- -
- -
- -
- -
- -
- -
- -

1.1 1.1 
- -
- -
- -
- -
- -

0.11 0.11 
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Table 14 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 

Constituent of Potential Plant 
Ecological Concern Benchmarka,b 

Fluoranthene 18k 

Fluorene 18k 

Indeno(1,2,3-cd)pvrene 18k 

2-Methylnaphthlalene 18k 

Naphthalene 18k 

Phenanthrene 18k 

~ene 18k 
--'-

aln milligrams per kilogram soil dry weight. 
bFrom Efroymson et al. (1997). 

Mammalian NOAELs 
Test Deer 

Mammalian Species Mouse Avian 
Test SpeclesC,d NOAELd,e NOAELe,f Test Speciesd 

mouse 12.5P 13.2 -
mouse 12.5Q 13.2 -
mouse· 1.0n 1.1 -

rat 2.45r 4.79 -
mouse 58 5.3 -
mouse 1.0n 1.1 -
mouse 7.51 7.939 -

Avian NOAELs 

Test Species 
NOAELd,e 

-
-
-
-
-
-
-

CBody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dFrom Sample et al. (1996), except where noted. 
eln milligrams per kilogram body weight per day. 

Burrowing 
Owl 

NOAELe,9 

-
-
-
-
-
-
-

fBased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.303 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kFrom Sims and Overcash (1983). 
IEPA (1998a). 
mNOAEL based upon the highest dose (1,000 mg/kg/d, subchronic) (EPA 1989b) and an uncertainty factor of 0.1. 
nlnsufficient toxicity data available for this compound. The NOAEL for benzo(a}pyrene is used as the default. 
°Based upon a subchronic NOAEL of 150 mg/kg/d (Exon and Koller 1982) with an uncertainty factor of 0.1. 
PBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1988b) and an uncertainty factor of 0.1. 
QBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1989c) and an uncertainty factor of 0.1. 
'Test species NOAEL based upon rat NOAEL for pyrene (4.06 mg/kg/d, scaled from mouse NOAEL of 7.5 mg/kg/d) and ratio of LDso 
values (1,630/2,700) from (RTECS, 1997). 
STest species NOAEL based upon mouse NOAEL for pyrene (7.5 mg/kg/d) and ratio of LDso values (533/800) from (RTECS, 1997). 
t8ased upon subchronic NOAEL of 75 mg/kg/d (EPA 1989d) and an uncertainty factor of 0.1. 
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EPA = 
LOso = 
LOAEL = 
mg/kg/d = 
NOAEL = 
RTECS = 
SWMU = 
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Table 14 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 

U.S. Environmental Protection Agency. 

Acute lethal dose to 50 percent of the test population. 

Lowest-observed-adverse-effect level. 
Milligrams per kilogram per day. 

No-observable adverse effect level. 
Registry of Toxic Effects of Chemical Substances. 

Solid Waste Management Unit. 

Insufficient toxicity data. 

• • 
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V11.3A· Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for both plant and wildlife exposure. 

No HOs for plants exceeded unity, although HOs could not be determined for 
bis(2-ethylhexyl)phthalate, carbazole, 2-chlorophenol, or dibenzofuran because of a lack of 
sufficient toxicity information for these COPECs. HOs exceeded unity for arsenic and barium 
for the omnivorous and insectivorous deer mice, and for benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, and chrysene for the insectivorous deer mouse. HOs for carbazole and 
dibenzofuran could not be determined for the insectivorous deer mouse because of a lack of 
sufficient toxicity information. For the burrowing owl, the only HO that exceeded unity was that 
from exposures to bis(2-ethylhexyl)phthalate. HOs for chromium-VI, silver, and all organics 
except bis(2-ethylhexyl)phthalate and di-n-butyl phthalate could not be determined for the 
burrowing owl because of a lack of sufficient toxicity information. As directed by the NMED, His 
were calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all 
pathways for a given receptor). All receptors had total His greater than unity, with a maximum 
HI of 18 for the insectivorous deer mouse. 

Tables 16 and 17 summarize the internal and external dose-rate-model results for U-235 and 
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate was 
predicted to be 4.0E-4 rad/day for the deer mouse and 3.8E-4 rad/day for the burrowing owl. 
The dose rates for both the deer mouse and the burrowin,g owl are less than the benchmark of 
0.1 rad/day. 

V11.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 233. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used in order to be more protective of the ecological 
resources potentially affected by the site. Conservatisms incorporated into this risk assessment 
include the use of maximum analyte concentrations measured in soil samples to evaluate risk, 
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HO values for the deer 
mouse, and the assumption that all food and soil ingested by the wildlife receptors come from 
the site. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are related primarily to those inherent in the radionuclide-specific data. 
Radionuclide-dependent data are measured values that have their associated errors. The 
dose-rate models used for these calculations are based upon conservative estimates of 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. 
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Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (OrQanic) 
Mercury (inorganic) . 
Selenium 
Silver 
Organic 
Acenaphthene . 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(q,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
2-Chlorophenol 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 

Refer to footnotes at end of table. 

Table 15 
Hazard Quotients for Ecological Receptors at SWMU 233 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ 

Plant HQa (Herbivorous}a (Omnivorous}a (Insectivorous)a 

S.1 E-1 3.6E-1 3.2E+O 6.1E+O 
4.2E-1 S.3E-1 1.SE+O 3_2E+O 
7.7E-1 1.1 E-1 1.1 E-1 1.2E-1 
1.4E-1 2.1E-4 3.6E-4 S.2E-4 
2.4E-1 1.3E-2 1.0E-2 7.2E-3 
6.7E-2 S.1 E-2 S.1E-2 S.1E-2 
6.7E-2 2.3E-4 2.3E-4 2.3E-4 
1.3E-1 2.7E-2 4.0E-2 5.3E-2 
1.1 E-1 1.0E-3 6.6E-4 2.BE-4 

1.BE-3 6.4E-S 2.9E-3 S.7E-3 
2.4E-3 B.OE-6 7.1 E-4 1.4E-3 
1.3E-2 1.SE-3 4.4E-1 8.7E-1 
1.6E-2 1.3E-3 S.SE-1 . 1.1E+O 
1.6E-2 1.1 E-3 6.0E-1 1.2E+O 
1.3E-2 9.1 E-4 4.9E-1 9.8E-1 
1.4E-2 9.0E-4 S.3E-1 1.1E+O 

- 1.7E-4 1.3E-1 2.SE-1 
- - - -
- 2.7E-3 1.2E-2 2.1 E-2 

1.BE-2 1.6E-3 6.0E-1 1.2E+O 
6.7E-3 4.BE-4 2.SE-1 4.9E-1 

- . - - -
1.1 E-3 S.8E-6 6.3E-4 1.3E-3 
1.9E-2 3.1 E-4 4.7E-2 9.4E-2 
4.1E-4 1.SE-S 9.2E-4 1.8E-3 
1.1 E-2 7.9E-4 4.3E-1 B.SE-1 

Burrowing Owl 
HQa 

2.6E-3 
2.3E-2 
3.7E-3 

-
7.0E-3 
2.8E-1 
4.0E-3 
8.6E-3 

-

-
-
-
-
-
-
-

6.SE+O 
-
-
-
-
-

1.2E-2 
-
-
-

• 
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Table 15 (Concluded) 
Hazard Quotients for Ecological Receptors at swivlu 233 

Constituent of Potential 
Ecological Concern Plant HQa 

2-Methylnaphthlalene 2.9E-4 
Naphthalene 4.BE-3 
Phenanthrene 6.1 E-3 
Pyrene 2.3E-2 

Hlb 2.6E+O 

aBold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 
4.3E-5 
1.3E-3 
1.BE-3 
4.3E-4 

1.1E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorou~a (Insectivorous )a 
1.BE-3 3.SE-3 
2.SE-2 4.9E-2 
1.BE-1 3.6E-1 
1.0E-1 2.0E-1 

9.6E+O 1.8E+1 

Burrowing Owl 
HQa 

-
-
-
-

6.8E+O 



RISK SCREENJNG ASSESSMENT FOR SWMU 233 

Table 16 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 233 

Maximum 
Concentration Internal Dose External DOl'e 

Radionuclide (pCi/g) (rad/day) (rad/day) 
U-238 2.4E-O 3.0E-S 3.6E-4 

U-23S 2.8E-1 3.0E-6 4.6E-6 

Total 3.3E-S 3.7E-4 

pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

Table 17 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 233 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (rad/day) 
U-238 2.4E-O 1.0E-S 3.6E-4 

U-23S 2.BE-1 1.2E-6 4.6E-6 
Total 1.0E-S 3.7E-4 

pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

1112712002 

Total Dose 
jrad/day) 

3.9E-4 

7.6E-6 

4.0E-4 

Total Dose 
(rad/day) 

3.7E-4 

S.8E-6 

3.8E-4 
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In the€stimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed to background 
concentrations. As shown in Table 18, HOs associated with exposures to background are 
greater than 1 for arsenic and barium. At SWMU 233, background may account for 
approximately 86 and 95 percent of the HO values for arsenic and barium, respectfully. 
Therefore, it is likely that the actual risks from arsenic and barium exposures at SWMU 233 are 
overestimated by the HOs calculated in this screening assessment because of conservatisms 
incorporated into both the exposure assessment and toxicity benchmarks for these COPECs 
(e.g., the use of NOAELs for wildlife receptors). 

The assumption of an area use factor of 1 is another conservatism incorporated into this risk 
analysis. For the purpose of estimating exposure in this risk screening assessment, all food 
and soil ingested by the deer mouse and burrowing owl are assumed to come from the site. 
The HOs shown in Table 15 for these receptors are based upon an assumed area use factor of 
1. However, the home ranges of these receptors (as shown in Table 11) are greater than the 
area of the site (approximately 0.03 acre); therefore, area use factors (Le., the ratio of the area 
of the site to the home range of receptor) of less than 1 would be justified for both the deer 
mouse and burrowing owl to reflect the probable fraction of the ingested food and soil that 
come from the site as opposed to that which comes from surrounding areas. Based upon the 
home ranges of these receptors, an area use factor of 0.26 for the deer mouse and 0.002 for 
the burrowing owl would be justified. For the deer mouse, this area use factor is sufficient to 
reduce all HOs, except that for arsenic exposure in the insectivorous deer mouse, to values at 
and below 1. In the case of arsenic exposure, the HO is reduced to 1.6. For the burrowing owl, 
the· application of this area use factor reduces the HO for bis(2-ethylhexyl)phthalate to 0.013. 

A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum concentrations measured to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. 
To assess the potential degree of overestimation caused by using the maximum soil 
concentrations in the exposure assessment, average soil concentrations were calculated for the 
COPECs with HOs greater than unity to determine whether these HOs can be accounted for by 
the magnitude of the extreme measurement. The mean concentrations of arsenic and barium 
(2.48 and 148 mg/kg, respectively) were found to be less than their corresponding background 
screening values. Therefore, risks from exposures to these COPECs at SWMU 233 are likely 
to be within the background levels, as shown in Table 18. For the five organic COPECs that 
showed HOs greater than unity (benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
bis[2-ethylhexyl]phthalate, and chrysene), the maximum detection limit (0.33 mg/kg) exceeded 
the maximum detected value. Therefore, mean values for these COPECs were based upon 
the use of one-half the detection limit for nondetections. The mean values for benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene (0.18, 0.18, 0.19, and 0.17 mg/kg, 
respectively) all result in HOs of less than 1 for the insectivorous deer mouse. The mean value 
for bis(2-ethylhexyl)phthalate (0.20 mg/kg) results in an HO of 1.3 for the burrowing owl; 
however, with the application of the area use factor of 0.002 described above, the HO is 
reduced to 0.0026. Therefore, in all cases, the risk indicated by HOs greater than unity and/or 
greater than respective background HOs can be attributed to the use of the maximum 
concentration as the exposure concentration for ecological receptors. 
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Table 18 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 233 

Constituent of Potential 
Ecological Concern Plant HQa 

Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium VI -
Lead 2.2E-1 
Mercury (Organic) 1.7E-1 
Mercury (Inorganic) 1.7E-1 
Selenium S.OE-1 
Silver 2.SE-1 

Hlb 2.3E+O 

aBold values indicate the HO or HI exceeds unity. 
bThe HI is the sum of individual HOs. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 

3.1 E-1 
5.0E-1 
2.4E-2 

-
1.2E-2 
1.3E-1 
S.7E-4 
1.0E-1 
2.3E-3 

1.1E+D 

= Insufficient toxicity data available for risk estimation purposes. 

• • 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorous~ (lnsectivorous)a 

2.8E+O S.2E+O 
1.8E+O 3.0E+O 
2.SE-2 2.6E-2 

- -
9.SE-3 6.7E-3 
1.3E-1 1.3E-1 
S.7E-4 S.7E-4 
1.SE-1 2.0E-1 
1.4E-3 6.0E-4 

4.9E+O 8.6E+O 

Burrowing Owl 
HQa 

2.2E-3 
2.2E-2 
8.1 E-4 

-
6.6E-3 
7.1E-1 
1.0E-2 
3.3E-2 

-

7.9E-1 

• 
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Based upon this uncertainty analysis, ecological risks at SWMU 233 are expected to be low. 
HOs greater than unity were initially predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to exposure concentration 
and the contribution of background risk. 

VIL3.6 Risk Interpretation 

Ecological risks associated with SWMU 233 were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. The mean concentrations of arsenic 
and barium were found to be within background range. The mean concentrations of 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene did not result in 
HOs greater than unity. For bis(2-ethylhexyl)phthalate, the application of a more realistic area 
use factor to the exposure estimation for the burrowing owl is sufficient to reduce all HOs to 
values less than unity. Based upon this final analysis, ecological risks associated with 
SWMU 233 are expected to be low. 

VIL3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11127/2002 

Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future land use 
designation being considered for SNUNM Environmental Restoration (ER) project sites. This 
default set of exposure scenarios and parameter values would be invoked for risk assessments 
unless site-specific information suggested other parameter values. Because many SNUNM 
solid waste management units (SWMU) have similar types of contamination and physical 
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A 
default set of exposure scenarios and parameter values will facilitate the risk assessments and 
subsequent review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. All three land 
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 

• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 
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• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air, 
immersion in contaminated water, and exposure from ground surfaces with 
photon-emitting radionuclides). 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land 
use scenarios to determine which should be considered in risk assessment analyses (the 
last exposure route is pertinent to radionuclides only). At SNUNM SWMUs, currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that 
originate on site. Additionally, no potential for swimming in surface water is present due to the 
high-desert environmental conditions. As documented in the RESRAD computer code manual 
(ANL 1993), risks resulting from immersion in contaminated air or water are not significant 
compared to risks from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
. following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water also is eliminated. 

For the residential land use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds 
is not considered significant and will not be included. In general, the dermal exposure pathway 
is generally not considered to be significant relative to water ingestion and soil ingestion 
pathways, but will be considered for organic components. Because of the lack of toxicological 
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 

AU11'()2IWP/SNL:rs5176.doc F-50 301462.229.0511/271025:06 PM 

• 



RISK SCREENING ASSESSMENT FOR SWMU 233 11/2712002 

Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinkinQ water drinkinQ water drinkinQ water 
InQestion of contaminated soil Ingestion of contaminated soil InQestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
External exposure to penetrating 
radiation from Qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation also may be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to 
calculating potential intakes for radio nuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., hazard quotients/hazard index 
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all 
exposure pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

= C x (CR x EFD/8W/AT) x Toxicity Effect (1 ) 
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where 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

11127/2002 

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site
specific exposure pathways and contaminants. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (C~C) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site. 
This estimate is evaluated for determination of further action by comparison of this quantitative 
estimate with the EPA standard HI of unity (1). The evaluation of the health hazard due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter A 
values. The intention of SNUNM is to use default values that are consistent with regulatory .. 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land use scenario. 
There are no current residential land use deSignations at SNUNM ER sites, but this scenario 
has been requested to be considered by the NMED. For sites designated as industrial or 
recreational land use, SNUNM will provide risk parameter values based upon a residential land 
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to 
potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

AU11'()2lW P ISNL:rs5176.doc F-52 301462.229.0511/27/025:06 PM 

• 



RISK SCREENING ASSESSMENT FOR SWMU 233 1112712002 

Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

Exposure frequency 8 hr/day for 250 day 4 hr/wk for 52 wk/yr 
Exposure duration (yr) 25a,b 3oa,b 

Body weight (kg) 7oa,b 70 adulta,b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25,55oa 25,55oa 

(= 70 Y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 

(= ED x 365 day/vr) 
Soil Ingestion Pathway 

Ingestion rate 100 mg/day<' 200 mg/day child 
100 mQ/day adult 

Inhalation Pathway 
Inhalation rate (m3/yr) 5,Oooa,b 26()d 
Volatilization factor (m3/kg) Chemical specific chemical specific 
Particulate emission factor (m3/kg) 1.32E9a 1.32E9a 

Water Ingestion Pathway 
Ingestion rate (liter/day) 2a,b 2a,b 

Food Ingestion Pathway 
Ingestion rate (kg/yr) NA NA 
Fraction ingested NA I NA 

Dermal Pathway 
Surface area in water (m2) 2b,e 2b,e 

Surface area in soil (m2) 0.53b,e 0.53b,e 
Permeability coefficient Chemical specific chemical specific 

"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA 1989b). 
cEPA Region VI guidance. . 

Residential 

350 day/yr 
3oa,b 

70 adulta,b 
15 child 

25,55oa 

10,950 

200 mg/day child 
100 mQ/day adult 

7,oooa,b,d 

chemical specific 
1.32E9a 

2a,b 

138b,d 
0.25M 

2b,e 

0.53b,e 

chemical specific 

dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
eDermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour. 
kg = Kilogram(s). 
m2 = Square meter(s). 
m3 = Cubic meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week. 
yr = Year. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

6~O~:C~~~~:r~? 4f?~ -~A R3Z
Sample Numbers~Zz:i~ 0~Z,;; 9' 
ARICOC NO.,t?P 2:i?f Analytical laboratory ~~>?C""t.::.... 
AA/COC No. ' Analytical laboratory _....;..../_1' _~ __ _ 

AR/COC No. Analytical laboratory _______ _ 
AR/COC No. Analytical laboratory _______ _ 

Page l' of 4 

SOG No ...... ZZ~_-..::o~-r'-+-.y'_ 
SOG NO .. _· ____ - _' _ 
SOG No.'--____ _ 
SOG No .. _____ _ 

In the tables be/ow, mark any Information that /s missing or Incorrect. 

1.0 Sample Collection Log 

I lam 

OalS 

Sheet number and IOIaI number 01 sheels below 

General infDrmaliDn 

Semple description 

Sample fO number!s) and fraction number!s) 

LocaUon 

Time of sample coliecDon 

Sample type 

De pth below surface 

QC sampl9?U 

CommenlS 

Analyses roquesled . 

Project intormalion 

Project name . 

Case number/service order numbsr 

Conlact information 

Turnaround ~me 

RegUlatory program . 

Special ac requirements . 

Sample team member(s). their signature(s), and iniUals 

Sample tracking informalian (the "Data Emered' and "By' spaces may be empty) 

a Describe any unccrrecled deficiencies in Section 5.0, 'Completeness Assessmenl," below. 
b Commems are onlY s~uired for QC sam s; lor ~r samples, this ilem can be blank. 

"6fH~:-q;~~6$( 
,$-Z'g-?~ 

AU2·94/wPJSNL.:SOP30~4A.R1 

Complela? Corrected? 

Yes No Yes ND~ 

V 
",/ 

V 
V 

t/ '" L/ 
V . 

r./ 
!./' 
J/ 
i/ 

V 
if 
t./ . 

&,/ 

t./ 

...,/ . 

V . 

t/ 

r/ 
,/ 

INFORMATION COpy 

SHEARS # ~t.;'1 C/..r-
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

20 Analvsls Request and Chain of CustodV'Record . 
Complelo? 

nem Ves No 

Page number and lOla! numb", 01 pago. ,,/' 

ProJ9C1lnlarma~on ,/ 
Sample shipping InlDrmalion t/ 
ComracllII1d case numb", V 

SMO aUll1orlzalion signature t/ 
Localion Information V 
Samplo number(sllfraction number,s) t/ 
Sample 10 information ..--

. Dale/lime samplO(s) mlleCied 1/ 
Sample malTlx ~/ 
Container Iypelo) 

. ,/ 
Sample vDlum B V 
Pres.rvalive (chemical andlor Iherrnal) t/ 
Sample collBCIlon maltled 1/ 
SamplBlype /' 
Required analylical lesting ,/ 
Sampla Inlorma~on /' 
Special inslrUCllonJQC requlremenls -JF 
Cuslody recard I 1/ 

Lab sample numbar ,/ 
Condilion uPPn recaipi II 

. - . • pescrlbe any uncorreCied dellClenctos In SOCIIon 5.0 Camploleness Assessmenl" below • 

3 0 Document Comllarlson . 
Complele? 

nem Ve. No 

Pales on Sample CDnOClion ).og and ARICOC agree. f~ 
Sample Isam members on Ihe Sample Colleclion L.og and lhe ARlCOe a9reo. t/ 
Sample IP numbors Dn Sample COII.cUon ).og and ARiCOC agreo. V 
PBle and lime Dn Sample Colleollon Log and ARiCOe agr ••• V 
Analyses roquesled on ARiCOC egree wilh Ihose shown on Sam~la Calleeli"" Log. r/ 
Prolecl inlorrna~on on Sample Colloclion Log and ARiCOC agree, I/! 
The sample 10caliPn on Ihe Sample colioCiion Log agr.es with Ihe ARICOC and projecl- s~ecific "1 
plan requiremenls or aUlhorized changes 10 Ihe plan,s). f 

Tho number 01 invesllgBtive and QC samples tOllecled was Ihal specified in Ihe PlojeCi-spocilic ? plan(s) or Bumarlzed change. 10 Ih. plan(s). 

The analyses requasted on Iho ARleOe were Ihos. ,pilCilie~ in Ihe projeCi-spocilic plan!s) or 1 aUlhanzed chang as 10 Ihe planls) . 

Page 2 01 4 

Carreclod? 

vo. ND· 

CDrreCled? 

Yo. No" 

• OesClibe lIny unco"ecled d.I,cl.ncios iZ 5.o'J~Pleleness Assessmen!: below. 

Reviewed' #/.,,(' 4 /.: '~ Date; &-Z'?~ 9.y ......., 
1-0 

ALI2-94IWPiSNL:SOP3044A.R1 • 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VEAIFICATIONNALIDATION LEVEL 1-DV1) 

4.0 Analytical LaboratOry RepoJ1 

I I 
ComplBte? 

Item Yes I No 

Data reviewed. signalUre V-
Pate samples received / 
Method reference number(sl . V 
Quality control data // 
Matrix spike/matrix spike duplicale data 1/1//7 
Narrative complete V. 

a !le.cribe any uncorrected deficiencies in Section 5.0 'Completeness Assessmenr below. 

I 
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Page 3 of 4 

Corrected? 

I Yas I Noa 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: . 

~ Some boxes have been checked no; all problems are resolved. 

All boxes on the AR/COC review are complete: . 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem an 

AU2-94IWP ISNL:SOP3044A.R 1 
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DOCUMENTATION COMPLETE:NESS CHECKLIST 
(DATA VEAIFICATION/VALIDATION LEVEl.. 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no; all problems are resolved. 

11 any boxes have been checked no, describe proble 

A,L,i.~G{;U~~c"..,," _Approved by:" 
Date: 

• Task/Project Leader must approve data package. 

Page 4 of 4 

Ves NQ. 
rs- 0 
rn--- 0 

Yes No 
19"'" Cl 
0/ P 

Q1Yes 0 No 

COMMENTS: ____________________________________________________ _ 
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DATA QUALITY INDICATOR CHI:CKLIST 
(DATA VI:RIFICATIONNAL.IDATION LI:VI:L 2-DV2) 

~::=.~tW~~;_2~~ Page 1 of 5 

AR/COC No. t2t2Ztff5 Analytical laboratory ,ff;y~t?Tet:--. SDG No. T/ - Or ¥ 
AR/COC No. Analytical la\:loratory _______ _ SDG No.'-:-____ _ 

ARICOC No. ___ _ Analytical la\:loratory _______ _ SDG No.'-:-____ _ 

ARICOC No. ___ _ Analytical la\:loratory _..,.------- SDG No.'-:-____ _ 

, 10 EVALUATION 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

1) Sample volume, container. and 
preservation correct? 

L-V 

2) Holding times met for all 
samples? V 

3) Reporting units appropriate for the 
matrix and' meet project-.specific 

V requirements? 

4) Quantilatjon limit mat for a1[ 
samples? V' . 

. 

5} .Accuracy 
a) Laboratory control sample L/ 

accuracy reported and met for 
all samples? 

b) Surrogate data reported and . 

met for all organic samples 
V analyzed by a gas chroma-

tography technique? -

Reviewed b&,",.A 
L~'L' . ." ...... 

. - ~ 
... 

Date. /.r?-t; 2-p ...... r 

. 
AL/2·94JSNL:SOP3044S.Rl 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No 11 no, Sample 10 No.lFraction(s} and Analysis 

c) Matrix spike recovery data -
reponed and met for all VV4 samples for which it was 

requested? 

6) Precision 

a) Labor<ltory control sample t/ 
precision reported and met for 

all samples? 
. 

b) Matrix spike duplicate RPD 
data reponed and mel for all !II/} 
samples for which it was 

requested? 

7) Blank data 2.. - .4_-k.'""5'.-7~ .l_'~ .4 L L ./ 
a) Method or reagent blank data 

V /d /ht!' nrd// ~,d.",,,( 0>?~1'/ ~';TI~ reported and met for all 

samples? l.civI:"UJ.L ;1 I''S .., 1.Y~~e 
. , 

;,n/hPI' dp",; 

b) Sampling blank (e.g., field, / J 

trip, and equipment) data V 
reponed and met? 

. 

8) Narrative included, correct, and U 
complete? 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 

AU~·94iSN~:SOP3044B.Al _ 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

-
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 40f5 

3.0 SUMMARY: Summarize the findings in the lable below. \..ist only sampleslfractions for which 

deficiencies have been noled. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Samplel 

Fraction No. Analysis Qualifiers Comments 

II 

} / 

'( 

QUALIFIERS; 

J '" Estimated quantity (provide reason) 

B = Contamination in blank (indicate which blanK) 

P = Laboratory precision does nat meet criteria 

A = Reporting untts inappropriate 

N =' Thera is presumptive evidence 01 the presence 

of the material 

UJ = The malerial was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 
,./ ,.~ , 1'/ /' 

j/ / '" 
A~~ AI/315m 

A~·91ISNL:SOP3044B,Al 

Q = Quantitatian limit does nat meet criteria 

A '" Laboratory accuracy [joes not meel criteria 

U = Analyte is undetectlOld (indicate which analyte and 

reason for qualification) 

NJ ~ There is presumptive evidence of the presence of the 

material at an estimated quantity. 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample' -
. Fraction No. Analysis Qualifiers Comments 

. 

.. 

Reviewed ~_££ Approved by:' -vZ . 
/ /.9 - ;t.' g: -7'v Dale: , 

"Task/Project Leader musl approve data package. 
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(ii ij Sa'!dia' ~) r., National - "." 
Laboratories 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG ®

WI't\'A. 
13~ I Sel- 01628· I 

ARiCOC No.: ARICOC- r.')o7"i- 8 
SFtool..scL(U.a3) PAGE / OF "2-

DAIE: "1/).;1. l'rtf IWEATHERS,-,,,,.,...,. / c L...A.-< 75"°-r: I SAMPliNG O~C""'~ ""Tf. 
ORO. 

'?;'~- Z{n3 ~33 90 fiN "I< .s 7S't.:L 
GENERAL SAIM'llNG PSAP REFERENCE: I INFORMATION i3 0 "'I ILOCATIOH s ,--!-e.. 2S.3 

INFORMATION 

PURPOSE OF SAMPliNG: &""i, -,...",., .... r.,f ::LnW'3fr 'l""~' rr--. 

SAMPLE MATRIX: OGAS OuaUID Osr.UDGE Osor.lD OWATER 0 OIltgSOll 0 HAZWASTE[JorJrER \. ANALYSES 

DESCRIPTION COLLECTED 
OTANK·OSURFACEWATER trSOIL OWASTEWATER OGROUNDWATER OOTHER 1 FROM: o DRUM 

"-

it :f 1 Sal1l'ie F acf !~ Nurrber • r IOn i~ .J c.J 
I;: :r !I: a 

Time LOCATION COMMENTS I"i!- t- >- t--
DI7'X-xf. -/ V zo'!" Srl-~ 233-01-A Sqr'-roQ... So'- 1 O-G '/ C N >< 
O/78?iu, -z IZ09 Sr-k 233": 01 - tl :<)u ... -Fa<~ .9h" <' - ~// e- N )( 

0/7"8'8 (. - 5 11;2.05 5/+-<:. Z 3:' - 01 - 6 ~,,1s"(-F;:.u Sd1'1 r:. - 3(,,1/ C t-J X 
1(") !7X''i('(, _ (., v /ZC)7 S .. -r....23s - 0{-6 $"hs ..... -f:.,.J .<;, 

., 
C.~3u,v C. N X 

017'il'U" - 7 17.07 s;+~ 233- 01 - R 5uJ=tfad. .".a-' 1 (0-3("// . c I,...; X 
0IT8'87-~ 1230 s;t--t. 233 - 02 - A SU(+<'a So; 1 0-0,'1 C. IV X 

I 017'iS'ii 7 - I 1'1. 30 Si-l-.... 73"S- ,")2 - A S,,~-Fo,,-,- .s"j { 0- (pI/ C. N X 
0178"l7 - 5 12. "!os s'-I-". 2s~ -02.-13 S"losw-h.C-L So; ( (P~3C.1/ C. N Ix 

PROJECT l~tCTNAME A IC"SEN~V~83~ , ........ "'... rroVO <>, 1;;1. ~Ol> I'~.f.! OONlACk, ., ~ , ,.J 
I,. ..... ""'r'!J~ IORG7S"8~ I~NE ISI]"..-- 'il"'.f ~ o'f5~ 

• ADDITIONAL , 
INFORMATION: 

. 
(log Book Rei. t) 

NAME SIGNATURE INIT COMPANY/ORGANIZATION 

SAMPLE 1·M., Al~n,:, .c 1111., fLU .. r lID ().{at, {t"I.tsktJ Ji" TEAM 
MEMBERS .. ' . I I--' 

, , 

.. 
'i'I~~~t~'!;:~ i"i:""~~'~'; ftnw,--',J~'Y:·: ' '. , '·J~PE~~NP\'l"!;,'i""~p,':':~::';,:\ 
","" . !'t,. ,."<"\!'\'., 9"!~~N'~~~~q;if i"> .' ·IOl"llI1rv.t.1~.f ,';:':;:,;,;:;'. 

*NOTE: Any additional sampling information must be recorded in an SNL-Iseued Log Book or seL Continuation Fonn with B Rer~erUe No. entered in this space. 

• WHITE· To Sr' ·1. Managem.nt Offioe PINK .. Originator DTO BE COMPLET" ~y SMO 



IU uuu.... 

(,1 tl. Sa~dia ee:0 r. I National 
Laboratories 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

ontlnuatlon (C . ") 

, 

~:::: . Fraction ~ 

Time , nr.A.T,nN 

()J //Sy, 7 - tf Ilns $;+~ '2.3"3-02- B <: .. [..~, ..I':,. . Sen"' (P-3i.D 1/ 

Q 17<j,"67 - 3 112S7 S;f~ 233-01 .. -15 <,.f 41"fQc.. ~, (p - 3 fJ,1/ 

ol7g~g - ( 1132.0 s;+~ 'Z.!.3 -03 - A IS~({;,-" . -"'<n"/ (J - G,I/ 

017'6'0"(;-2 113?O ~,t'f>. z;-;- 0'3 -.4 I c .. ,.= Sc:r,"/ a-~II 

o I 7'5"l'8 - :; 11323 . .$;+" 2,3"; - (')3 - & ~~"l.JY-Fc>e.o. .so-i I Co' "bu/I 
nI7'.?'il"Y-3 1~z.t.L Si-h,. 22>3- 0-; - B I Subsu (-Fou S:-h"l (,,- 3(~1/ 

OI7W? -If I::'ZI s;+~, ~?3- 03-15 S~b.s~(.fq.'-I Sol I ~-3fi,1'/ 

nl7n"! -;;J.. 1/35Z. Sift 233-Q'i:-fI, Su f.fiiro. Sm") n- (,," 
OJ 7'8:'09 - I r,.,::::., 5rf.e i'..... , ... d. A 

I "" ,+;. ~ 0 So, i I (j-(o'" 

0, f Illl- G.v 1/3SB' s;.f,.. Z33 -(')4 - B I 0:::,,1 . .d:' .. ~ :;,oj I ~-3~f/ 

QLL0¥"1-7 1/3 S7 s;f.., 233-1)rf-B <::"L .. ",..c,,, ... 5:>' ( ,1£,-3(,,// 
ol7¥'ti't -s 1135(" s;.+... 733-01.{-- fl., <-" l ....t:;.. '-'- ::;-0 i I (,-3!.r,1/ 

WHITE· To Sam I Ma a e pen 9 menl Off, co PINK· Ori inalor 9 

I sel· Q I (P2. 'Ej' 
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• .. . National GI11 Sandia £ne-crf-c:e- ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

AR/COC- 01788 
Laboratories 

SF2001-COCU2-9S1 PAGE 

Depanmonl·No.: 75'8 d- Date Samples Shipped: ')/).'3/'1 'I Bill to: Sandia Na1ional Laboratories 

P';'jecVT •• k M;.~gor. ::17 en i,( ;", t".,A;::] CarrierlWaybiU No.: I-l « <fJ c.. c:: Supplier Services Department 

Proje«IName: -r; i ..... ,)$ A r rn;i0 Lab Destination: 1£", (;..0 7' iE. C; P.O. Box 5800 MS 0154 

Sample Team Members t1ra"';'t 711b.""i Lab Contact 7<·06. ElL 7<'wss .. II Albuquerque, NM 87185-0154 

SMO ContacVPhOOIl: PAM P(;J;s:s a?j: QonlraCI Nc,: "G.7-973(;; a 
Send Report to SMO: 1\. c<'f1S+g C8$B No.: '- 3 ?;;'3J..t1. 30 0 

@rlogbOOkRef. No.: O}(pZ-'? SMa Reference No.: SMOA;ihorization:---.L)· \~, ,--;"'\J..J 
Sample • Fraclion Sample Dale!Time Container Sample Preservative Required Analytical testing labSaITI'le !C'on9itiOri on 
Nurroer Matrix Collected Type Volume Number Receipt .. 

• 0/7'8'6(0 - / 50'/ 1i2.Ll9,/, ,~ ('//'1<;'" 500 ,.., /.{tJG TI'll (<fOIS ), I3NA (~.J7 0 I Lf3}17 (!>t;:, 
o Qj7';f'6{P -;:;L '2.0~ G/A'SS !;OOfYI! r,qL"",fr,~'(~'o/0/7ooo'L 'Cr+u)f Lf3JI £; fI, 

QI]'f'if{P - 5 IlOS St~~ss I~O'-"" / vOc..(".;).4Dl 'i3,?'1 
o 17&~t.. - {A 1207 GI"/'is .500",1 ,PH (';1015 ) g,;/A (8 en 0') Y3F?!f 

• O/7"if'?:{P -7. /207 TAr.. nu hoi S (1/010/7000), (,-t-v * \.j3}2..( 

• 0/7"687- ;;... 1~~ 
\' i"- -' /". Y332.'Z 

• OI7-x'&7- I . n~( TP!{'(iOI5 ) "';. -H.~ '-1332-3 '. 

017'1;87- 5 Jn5 Till... ~fn'~(!t:OIO/'/VOO),~@ ''-/332.'1 
• o 17<[?f1i - if 12".iJ 'v ,I; iPlii'vOl51 '-13325" , 
• OI7'g'67-S 12.3~ , :st~:,~,SS 1;0 ",I V'QC ('?;;;. '10) l( 3 ~ZJ.. 
• OI7'gV;~ -I \1/ I~ GlASS Soo,.../ ,It Ii-tlr '&'0 ,e;) 1+ :ii i7 ~, 

~ible Hazard Identifica1ion 
on-hazatd 0 Flammable o Skin lnilant DpobonB o RadiologicaJ 

·Ae1.~1'ence atlached raolOlogical screening for 
~cilic contact !eadings. 
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Site- Tijeras Arroyo Ops Unit (Site 46 Drilling) -
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Sample 10 
056015-002 T JAOlJ..233-GR-05-0.o.s R 

056015-002 T JAOlJ..233-GR'()5-0.G-DU 'R 

056017.002 T JAOU-233-GR-06-2.G-S R 
056018-002 T JAOU·233-GR-Oe-O.Q.S R 
056019-002 T JAOU-233-GR..Q6.5.Q.S R 

056020-002 T JAOlJ..233-GR'()7-5.Q.S R 

056015-003 T JAOU·233-GR.()5-0.Q.S 
05Il015-003 T JAOlJ..233-GR.Q5-0.Q.OU 
0se017.oo3 T JAOU·233-GR-06-2.Q.S 
056015-003 T JAOlJ..233-GR..Q6.0.Q.S 
056019-003 T JAOlJ..233-GR..Q6.S.o.s 

056884-003 T JAOU-233-GR-EB1 

, 

Validated By: ~...........--
Ms. Malllli Hikhey 

I 
I 
! 
I 
t;--~ --

33.3U,B2 
33.3U,B2 
33.3U,B2 
33.3U,B2 
33.3U,82 

Sample Findings Summary 

ARICOC: 604314, -567 

Method/CAS NumbertAnalY8lsJAnalvtel 
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i 
s::!. 
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UJ " 
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Date: 10/08101 
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Site: Tijeras Arroyo Ops Unit (Site 46 Drilling) 
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Sample 10 
056015-003 T JAOU-233-GR-05-0.Ml J UJ,B3 

056016-003 T JAOU-233-GR-05-0.O-DU J UJ,B3 
056017-003 TJAOU·233-GR-05-2.Ml J UJ,B3 
05&)1PrOO3 T JAOU·233-GR.()6.().O-S J,B3 J UJ,B3 
05&)19-003 T JAOU·233-QR.()6.5.Ml J,B3 J UJ,B3 

05&)20-003 T JAOU·233-GR-07·S.Ml J UJ,B3 

055884-004 T JAOU-233-GR·EB1 J,B 0 UJ,B3 

055884-008 T JAOU-233-GR·EB1 
056015-005 T JAOU-233-GR-05-0.Ml 
05e017-OOS T JAOU-233-GR-05-2.Ml 
056019-005 T JAOU·233-GR.()6.5.O-S 
056020-005 T JAOU·233-GR-07-5.Ml 

055884-007 T JAOU-233-GR.EB1 

Validated By: ~.........-
M .. Marcil Hilc:he)t 

Sample Findings Summary 

ARiCOC: 604314 -567 , 
Method/CAS Number ( Analy Is/AnaIYle) 

I ! E 

i I I I " I l ~ ..... 

i i ; i i i i ... ... ... ... 

0 J J J,B3 J UJ,A2 J,B3 
J J J,B3 J UJ,A2 J,B3 
J J J,B3 oJ UJ,A2 J,B3 
J J J,B3 J UJ,A2 J,B3 
J J J,B3 J UJ,A2 UJ,B3 

J J J,B3 J UJ,A2 o J,B3 

J,B3 UJ,B3 J,B UJ,B3 

Date: 10/09/01 
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Analytical Quality Associates, Inc. 
. 616 Maxine NE 

Albuquerque, NM 87123 
Pbone:505-299-5201 
Fax: 505-299-6744· 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 10/09/01 

TO: File 

FROM: Marcia Hilchey 

SUBJECT: Radiochemical Data Review and Validation - SNl 
Site: Tijeras Arroyo Ops Unit (Site 46 Drilling) 
ARCOC #604314. -567 
GEL SDG#44137A,B ProjectiTask No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods 
EPA 906.0 tritium, EPA 900.0 gross alphalbeta (GAB). and EPA 901.1 gamma. 
spectroscopy. Problems were identified with the data package that result in the 
qualification of data. 

It should be noted that some non-gamma radiochemical sample results that are 
reported at a value greater than the Rl (decision level concentration or"DlC) might be 
less than the calculated MDA (minimum detectable activity). 

1. Gamma Spectroscopy: According to the case narrative. the laboratory rejected the 
following data due to: 1 low abundance 2no valid peak 3interference. These sample 
results are qualified OR" (unusable). 

Sample 44137-019 
Samples 44137-021. -023, and -024 
Sample 44138-007 

Cr-51 3 

Th-231 ' 
Pb-212\ Th-232' 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were properly preserved and analyzed within the prescribed 
holding times. 



Calibration 

All Analvses: The case narratives stated that the instruments used were property 
calibrated. 

Blanks 

All Gamma Spec. and Tritium Analyses: No target analytes were detected in any 
associated blanks at concentrations> the associated RL 

Gross Alpha/Beta Analyses: No target analytes were detected in any associated 
blanks at concentrations> the associated RL, with the following exception. Gross beta 
was reported in the method blank associated with the soil samples at >RL All sample 
results were >5x the blank concentration and are therefore not qualified. 

Matrix Spike (MS) Analysis 

All Analyses: All MS acceptance criteria were met. It should be noted that the 
samples used for aqueous gross alphaJbeta, tritium, and gamma spectroscopy MS 
analyses were from another SOG. No sample data are qualified as a result. 

Laboratory Control Sample (LCS) Analysis 

All Analyses: The LCS analyses met all QC acceptance criteria. 

Replicates 

All Analyses: All replicate acceptance criteria were met. It should be noted that the A 
samples used for aqueous gross alpha/beta, tritium, and gamma spectroscopy replicate _ 
analyses were from another SOG. No sample data are qualified as a result. 

Tracer/Carrier Recovery 

All Analyses: Tracers and/or carriers are not used in these methods. 

Negative Bias 

All Analyses: All sample results met negative bias QC acceptance criteria. 

OtherQC 

Gamma Spectroscopy Analyses: The laboratory rejected data due to low 
abundance and interference. Data are qualified as noted above in the summary 
section. 

GAB Analyses: The sample planchets were counted for gross beta, then heated 
to a dull red color, then counted for gross alpha. 

No field blankS were submitted with this SOG. 

• 



... :' 
Field duplicate pairs were submitted, however there are no "required" review criteria for 
field duplicate analyses comparability. 

No other speCific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 10/09/01 

TO: File 

FROM: Marcia Hilchey 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: Tijeras Arroyo Op Unit (Site 46 Drilling); ARCOC #604314, -567 
GEL SDG #44137 A,B ProjectlTask No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. . 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA 6010B ICP
AES metals, EPA 7471A CVM merwry, and EPA 7196A hexavalent chromium. Problems were 
identified with the data package that result in the qualification of data. 

1. ICP - aqueous: Mg and Ni were detected in the method blank at >Dl. Associated 
sample results <5x the blank result are qualified • J, B.· 

AI, Se, and Co were reported in CCBs at negative concentrations. The absolute values 
were> the DL but < the Rl. Associated non-detect results are qualified ·UJ,B3"; positive 
results <5x DL are qualified· J,B3." 

2. ICP - soil: Na and As were detected in the EB at >Dl. Associated sample results <5x 
the blank result are qualified· J,B2.· 

Se was reported in aCCB at a negative concentration. The absolute value was> the DL 
but < the Rl. Associated non-detect results are qualified "UJ,B3." 

MS recovery for Sb (39%) was below acceptance criteria. Associated non-detects are 
qualified "UJ,A2.' 

Replicate RPDs for Cr (60%), Co (25%), and Ni (31 %) exceeded acceptance criteria. 
Associated sample results >5x RL are qualified oJ." 

The serial dilution RPD for K (12.5%) exceeded acceptance criteria. Associated sample 
results >50x RL are qualified "J." 



3. CVAA - all analvses: Hg was reported in the ICB and/or CCB at a negative 
concentration. The absolute value was> the DL but < the RL Associated non-detect 
results are qualified "UJ,B3"; positive results <5x the DL are qualified "J,B3: 

4. Hexavalent Chromium - aqueous: The sample was received by the laboratory past the -. 
required holding time. The associated positive sample result is qualified "J,HT." 

5. Hexavalent Chromium - soil: Target analyte was detected in the method blank and EB at 
>DL. Sample results <5x the greatest blank concentration are qualified" J,B: 

MS recovery (69%) was below acceptance criteria. Associated positive sample results 
are qualified· J,A2"; non-detects are qualified ·UJ,A2." 

Data are acceptable except as noted above. ac meaSures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

ICP and CVAA Analyses: All samples were properly preserved and analyzed within the prescribed 
holding times. 

Hexavalent Chromium Analysis - soil: The soil samples were properly preserved and analyzed 
within the prescribed holding times. 

Hexavalent Chromium Analysis - aqueous: The EB sample was received outside (>2x) the required 
holding time and is qualified as noted above in the summary section. 

Calibration 

All Analvses: The initial and cc;mtinuing calibration verifications met all ac acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary and as 
follows. 

ICP Analysis - aqueous: Ba, Cd, Ca, Cu, Mg, Ni, Pb, and As were detected in the method blank, 
ICB, and/or CCB at >DL. Associated sample results <5x the greatest associated blank 
concentration are qualified as noted above in the summary section. Associated non-detects and 
positive results >5x blank concentrations aer not qualified. 

AI, Co, and Se were reported in a CCB at negative concentrations. The absolute values were> the 
DL but < the RL. Associated non-detects are qualified as noted above in the summary section. 

ICP Analysis - soil: AI, Ba, Ca, Cr, Fe, Mg, Mn, Ni, K, Na, Zn, Se, As, Sb, and Tl were detected in 
the method blank, EB, ICB, and/or CCB at >DL Associated sample results <5x the greatest 
associated blank concentration are qualified as noted above in the summary section. Associated 
non-detects and positive results >5x blank concentrations are not qualified. 

AI, Cd, Co, Na, Pb, and Se were reported in associated ICB and/or cess at negative 
concentrations. The absolute values were> the DL but < the RLAssociated non-detects are 
qualified as noted above in the summary section. All associated positive results were >5x DL and 
are not qualified. 

• 



All CVM Analyses: Hg was reported in the ICB and CCBs at negative concentrations. The 
abso.lute values were> the OL but < the RL. Sample results are qualified as noted above in the 
summary section. 

Hexavalent Chromium Analysis - soil: Target analyte was detected in the method blank and EB at 
>OL. Associated non-detect results are not qualified; positive results are qualified as stated above in 
the summary section. 

Matrix Spike (MS) Analysis 

ICP Analysis - aqueous: The MS analysis was performed on a sample from another SNL SOG. No 
sample data are qualified as a result. 

ICP Analysis - soil: MS acceptance criteria were met for all target analytes except as noted above in 
the summary section. 

CVM Analysis - aqueous: The MS analysis was performed on a sample from another SNL SOG. 
No sample data were qualified as a result. 

CVM Analysis - soil: The MS analysis met QC acceptance criteria. 

Hexavalent Chromium Analysis - aqueous: The MS analysis met QC acceptance criteria .. 

Hexavalet Chromium Analysis - soil: MS recovery was belOW acceptance criteria. Sample results 
are qualified as noted above in the summary section. 

Laboratory Control Sample (LCS/LCSD) Analyses 

ICP Analysis - aqueous: LCS recovery for Zn (115%) was slightly above the lab's acceptance 
criteria. Since the LCSO recovery acceptance criteria were met, no sample results are qualified. 

ICP Analysis - soil: The LCSILCSO analyses met all QC acceptance criteria. 

All CVM and Hexavalent Chromium Analyses: The LCS/LCSO analyses met all QC acceptance 
criteria. 

Replicate Analysis 

ICP Analvsis - aqueous: The replicate analysis was performed on a sample from another SNL 
SOG. No sample data are qualified as a result. 

ICP Analysis - soil: Replicate acceptance criteria were met for all target analytes except as noted 
above in the summary section. 

CVM Analysis - aqueous: The replicate analYSis was performed on a sample from another SNL 
SOG. No sample data were qualified as a result. 

CVM Analysis - soil: The replicate analySis met QC acceptance criteria. 

All Hexavalent Chromium Analyses: The replicate analysis met QC acceptance criteria. 



ICP Interference Check Sample (leS) 

ICP Analyses: The ICS met all QC acceptance criteria. 

ICP Serial Dilution 

ICP Analyses: All serial dilution acceptance criteria were met except as noted above in the summary 
section. It should be noted that the aqueous SO analysis was performed on a sample from another 
SNL SOG. No sample data are qualified as a result. 

OtherQC 

All Analyses: No field blank was submitted on the ARICOC. 

Field duplicate pairs were submitted, however there are no "required" review criteria for field 
duplicate analyses comparability. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



Analytical Quality Associates, Inc. 
6]6 Maxine NE 
Albuquerque. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 10/08/01 

TO: File 

FROM: Marcia Hflchey 

SUBJECT: Organic Data Review and Validation - SNL 
Site: Tijeras Arroyo Op Unit (Site 46 Drilling), ARCOC #604314, -567 
GEL SDG tl44137A, B Project/Task No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 8260B 
VOCs, EPA 8270C SVOCs, and EPA 8015B Gasoline Range Organics (GRO) and Diesel Range 
OrganiCS (ORO). Problems were identified with the data package that result in the qualification of 
data. 

1. VOC - soil: The CCV %0 for acetone was 62.6 with low bias. All associated non-cletect 
sample results are qualified "R", including those also qualified "U,B2" (see below). 

Acetone was detected in the method blank and equipment blank (EB) at >DL and <RL. 
Associated positive sample results <10x the blank concentration are qualified ·U,B2" at the 
RL. See above for further qualification information. . 

2. SVOC - aqueous: The CCV %0 for 2-nitroaniline was 44.6 with low bias. The associated 
non-cletect sample result is qualified "UJ." 

3. SVOC - soil: Bis(2-ethylhexyl)phthalate was detected in the EB at >DL. Associated positive 
sample results <10x the blank concentration and <RL are qualified "U,B2" at the Rl. 

Data are acceptable except as noted above. QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were properly preserved i;lnd analyzed within the prescribed holding 
times. 



Calibration 

voe Analysis - aqueous: All initial calibration acceptance criteria were met. eev acceptance • 
criteria were met for all target compounds except vinyl acetate, which had a eev %0 of 34.5. Since 
all associated sample results were non-detect, no sample data are qualified. 

voe Analysis - soil: All initial calibration acceptance criteria were met. All eev acceptance criteria 
were met with the following exceptions, and as noted above in the summary section. The eev %Ds 
for 2-butanone, 2-hexanone, and vinyl acetate were >20 and <40. Since all associated sample 
results were non-detect, no sample data is qualified. 

All svoe Analyses: All initial calibration acceptance criteria were met. All eev acceptance criteria 
were met with the following exceptions, and as noted above in the summary section. The ecv %Ds 
for several analytes were >20 and <40. Since all associated sample results were non-detect, no 
sample data is qualified. 

All GRO and ORO Analyses: All initial and continuing calibration acceptance criteria were met. 

Blanks 

All blank acceptance criteria were met except as noted above in the summary section and as 
follows. 

voe Analysis - soil: Oibromomethane and bromoform were detected in the associated (EB) at >OL. 
All associated sample results were non-detect and are not qualified. Acetone was detected in the 
method blank and (EB) at >DL and <RL Associated non-detect sample results are not qualified; 
positive results are qualified as noted above in the summary section. 

svoe Analysis - soil: Bis(2-ethylhexyl)phthalate was detected in the EB at >DL Associated non- -. 
detect sample results are not qualified; positive results are qualified as noted above in the summary 
section. 

ORa Analysis - soil: Target analyte was detected in the EB at >DL. All associated sample results 
were either non-detect or >5x the blank concentration, therefore no sample .data are qualified. 

Surrogates 

All vae. svae. ORO, and GRO Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All voe and svae Analyses: The IS areas and retention times (RTs) met Qe acceptance criteria. 

All GRa and DRO Analyses: Internal standards are not required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

vae, GRa. and ORO Analyses - aqueous: No MS/MSO analysis was performed. No sample data 
are qualified as a result, 

vae, svae, and GRO Analyses - soil: All MS/MSD acceptance criteria were met. 

• 



SVOC Analysis - aqueous: MS and MSD recoveries for 4-chlor0-3-methylphenol sflghtly exceeded 
acceptance criteria. MSD RPO slightly exceeded acceptance criteria for 1,2,4-trichlorobenzene. No 
sample data are qualified as a result, based on professional judgment. 

ORO Analysis - soil: The MS and MSO recoveries failed to meet acceptance criteria. Since the 
parent sample result was >4x the MS spike amoont, DO sample data are qualified. The MSD RPD 
met acceptance criteJ?a. 

laboratory Control Samples (LCSlLCSD) Analysis 

All vac, GRO. and ORO Analyses: The lCSIlCSD analyses met all QC acceptance criteria. 

SVOC Analysis - aqueous: lCSILCSD recoveries slightly exceeded acceptance criteria for several 
analytes. No sample data are qualified as a result, based on· professional judgment. 

SVOC Analysis - soil: The LCSIlCSO analysis met all QC acceptance criteria. 

OtherQC 

No field blank was submitted on the ARCOC. 

Field duplicate pairs were submitted, however there are no 'required" review criteria for field 
duplicate analyses comparability. 

No other specific issues were identified which affect data quanty. 

Please contact me if you have any questions or comments regarding the review of this package. 



( S . k 'f (, D(./ I';:"J) Data Validation Summary 
Site/Project: r;J~J?a \ /Jeloyo Cf (j". t ProjectlTask: #: 72.- z..S. 0 ~ .0 '2 ~O, # of sam. pies: _ .... 1"-1+-___ Matrix: &<1' ,/J 0 / ( _ -" 

ARfCOC#: kJ?(i31 ~ ~.J:?L( S-6 7 Laboratory Sample IDs: _____________ --'-.:.:......~_ 

Laboratory: G-[ L _1-.J..'1 ;;L.f.( J...U ... 7'-~_"IJ_"'O'_'_1 _-I....::o~2'_'r'__ __________ _ 

Laboratory Report #: I.f~ I ~7d e __ l(!..:.'1L.l(~\ .L~ ":'~.I!.O~o.:..' _-1~t2~1 o~ ___________ _ 
./ 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U Not Detected 
UJ - Not Detected, Estimated 
R - Unusable 

V' 

LAJ ./ ./ 
v' 

vi) ,J 2- ./ ./ ./ 

II' ,/ ./ ./ 

./ 0/" V' 

Check (oJ) - Acceptable 
Shaded Cells - Not Applicable (also "NA'') 
NP = Not Provided 
Other: I .. £' - 'W I, . eq( 9' f.A.A' is d 



{ S. re. C( 6 D"., ( /;'"'3) Holding Time and Preservation 
Site/Project: J,j<:rCl.~ !lYra\- Q t?" ARICOC #: G r) 'j (6 7 ~ S J /..( Laboratory Sample IDs: _______________ _ 

Q 'v~ ~ 
Laboratory: C-L L n' Laboratory Report #: LI'-f 137 II 6 

Cia / J;O,' / 
J 

# of Samples: ~~ MatrIx: 

Analytl.cal Hotdll,CJ Time Day. HoldinG Preservation Preservation Sample 10 tlm.wa. Comments Method Criteria Exceeded Criteria D4Iflcl.ncy 

05~8LI-cvt TSIJ(XA- 'JJ -c;.iC -['If/ .) HI 
4'-t r 18 - COg ("J 6f 2- ~l ~. l..{ 

.,/ --- .J 
c; GI fA'.OIA. '> , 

• • RevieWedB~~.c:/ ~) 



(S I (;-c ~(6 iJr , I /';:""~""i f Semivolatlle Organics (SW 846 Method 8270) 
Site/Project: 1{je. (C1. > Ikcoyo q:~RlCOC #; a 0 '-I 5 I % Laboratory Satnple IDs: " l( L( 13 7 - W 7 -7 0 I <-
Laboratory: C-& L Laboratory Report #: ---JLIL...L..!.;1 II..>;!....!.7 ___ _ 

Page 1 ( 

Methods: 2t ZOe ,s;yrJ?C 
# fS r:. M so -/ Batch # 0 amp es: alrl": I s: 

Callb. 
Callb. CCV 

~ 
T Min. RSDI Method LCS MS Equip. IF IS BNA CAS # NAME C Intercept RF ~ %D LCS Le8D MS MSD Du • 

RF Blanks RPD RPD Blanks B nks 
L D 

>.05 <20%1 20% 0.99 
I A 108·95·2 Phenol 0.80 / ./ ./ ./ -v' . ./ 

I BN 11144-4 bis(2oChloroethyl)etber 0.70 

I A 95·57·8 2oChlotophenoi 0.80 / 
I BN 541·73·1 1.3·Dichlorobenzene 0.60 

I BN 106-46·7 1,4.Dlchlorobenzene 0.50 

1 BN 95·50·1 1,2·DlchJorobonzene 0.40 

1 A 95-48·7 2·Methylphenol 0.70 ,/ / 
1 BN 108-60·1 bis(2 .. hlorolJOpropyl)elher 0.01 

I A 106-44·5 4·MethylphenOI 0.60 ./ '"1. 
1 BN 621·64-7 N.Nltroro-dl"f-propylamlne 0.50 ,/ 

1 BN 67m·1 Hexachloroethan. 0.30 0/ 

2 BN 98·95·3 Nitrobenzene 0.20 ,/ 

2 BN 78·59·1 J ",photone 0.40 

2 A 88·75·5 2.Nitrophenol 0.10 

2 A 105-67·9 2,4.Dimethylphenol 0.20 

2 BN 111·91·1 bis(2oChloroethoxy)methane 0.30 

2 A 120·83·2 2,4-Dichlorophenol 0.20 

2 BN 120·82·1 1,2,4-Trichlorobenzene 0.20 ./ I. 

2 BN 91·20-3 Naphthalene Q.70 

2 BN 106-47·8 4oChiorOliniline om 
2 BN 87-68·3 Hexachlorobuladiene om ./ 
2 A 59·50·7 4-chloro-3'methylphenol 0.20 .-
2 BN 91·57·6 2·Methylnaphthalene 0.40 ,/ 
3 BN 77-47-4 Hexachlorocyclopenlfldlene 0,01 ./ 

3 A 88'()6·2 2,4,6' Trlchlorophenol 0.20 / 
3 A 95·95-4 2,4.5' frlchlorophonol 0.20 I--_ .. ..... I --' J..-

Comments: Nele,r Shaded mIN! are RCRA «m1pOunds. 

ReviewedBy:~ Date: /t>;:? /of 



Semlvolatlle Organics Page 2 I 

Site/Project· _______ ARICOC #. b 01.3 / Ii SalOO#s' __________ --,-_____ _ 

Laboratory: 

1li5 !I:!I'IA CAS # NAME 

13 BN 91·58.7 

i3BN 88.74-4 

13 BN '131.11·3 

13 BN :,no ftc· .• 

13 BN l<J1c.,n., , < 

3 BN 199-09.2 

.3 BN 83·32-9 

.3 A 51.28.5 lOA. 

3. A ~~"\J,,"-, 
3 BN l1'.~A.Q 

.3 . BN 121·14·2 

,3 BN84-66·2 

i3 BN 

13 BN ,86·73·7 Fluorene 

13 BN 1100-01-6 

4 A 534·52·1 

4 BN 86·30·6 

4 BN 101·55·3 

4 liN 118·74·1 

.4 ~_ ~7.86-5 

4 ~ .. '.S..()I-8 
4 BN 120.12-7 

.4 BN 86.74.8 ....... .1. 

~.. BN84·74·2 

4 BN .206-4~-o 

S BN 11Q.nn.n Pyrene 

5 . BN 85·68·7 

!5 BN 91·94.1 I, 

S BN 56·55·3· 

~ 

Laboratory Report #; # of Slim pIes; Matrix; SOl I 
T Callb. Callb. CCV 

.,. MIn. RF RSDI %0 IMathodl LCS LeS M MSD • L RF 1"'-' .t" R2 Blank. LeBO RPD S . 

0.80 

0.01 

0.01 

10•90 

10.20 

10.01 ,/ 

0.90 

0.01 v 
0.01 ,/ 

0.80 

0.20 v 
om 
0.40 

0.90 

lo.ot ,/ 
10.01 0/ 

,(1) 0.01 

0.10 

0.10 

0.05 v 

0.70 

0.70 

O.oJ 

0.01 

0.60 

0.60 

O.DI 

0.01 

0.80 

>.Os <~~~I 20% 

,/ ,/ " 

. 

. 

.. .I. 

/ 

,I 

.. 

. 

MS Equip. 

J If RPO ~ II_ 

,/' 

, 

/ 

1 \ 



Semivolatile Organics Page 3 ( 
Site!Project: ___ -'-____ _ ARICOC #: Co Lf],1 C( Batch #s: ___________________ -'-" ''''''_' "'-_ 

Laboratory' Laboratory Report ii' # fSampl 0 es: 

CaUb. CaUb. CCV 
RSOI 

IS BNA CAS # NAME TeL Min. 
Intercept RF R2 %0 Method LeS LCS LeS 

RF Blanks 0 
<20%1 

>,0' 0.99 20% 

S BN 218..01·9 Cluysene 0.70 / " ,/ , BN 117·81·7 bjJ(2.Ethylhexyl)phthalate om ! t-z.7,1 
6 BN 117·84..0 DI·n-octylphthalate O.QI . 
6 BN 20'-99-2 Benzo(b)ftU<lrIIRthe)le 0.70 

6 BN 207-08·9 'Benw(k )f1uoranthene 0,70 

6 BN '0·32·8 Benzo(a)pyriI1e 0.70 .c 

6 BN 193·39·' Indeno( I ,2,3 .. d)pyrene 0.50 1.l·7 

6 BN 53·7!}·3 Dibenz(a,h),nthracone 0.40 .,/ I 
6 BN 191·24·2 Benzo(g,h,i)perylene 0.50 ," n~.Z-

s urr02llte ecove 'Y ut ers R o Il 

Sample SMC1 SMC2 SMC3 SMC4 SMeS SMCS SMC7 SMeS Comments: 

1-----
SMC I: Nltrobenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 

----
SMC 7: 2.2oChlorophenol-d4 (A) 

Sample 181 ...... IS 1·RT 

l.---' 
IS I: 1,4.Dichlorobenzene-d4 (SN) 
IS 4: Phenadllene-dIO (BN) 

-
/M, 

Cy. Itv?'q 

SMC 2; 2.Fluoroblphenyl (BN) SMC 3: poTorphenyl-d14 (BN) 
SMC ,: 2.Fluorophenol (A) SMC 6: 2.4.6-Tribromophenol (A) 
SMC 8: 1,2.Dichlorobonzene-d4 (BN) 

Internal Standard Outliers 

IS 2-ar •• IS 2-RT 183 ...... 

.L. 

,rr ...-
L- "'1 t:r" 

IS 2: Naphlhalene-d8 (BN) 
IS s: Chry...,e-d12 (BN) 

IS30RT 1$ ..... ,.. 184-RT IS 11-.,.. 

h=. 

IS 3: AconRphthene-dIO (BN) 
IS 6: Parylen .. dl2 (BN) 

IS S·RT 

RPO 

18 ....... 

M t' a fiX: s 'I Ql 

t 

~ MS MSO MS Ou. Equip. .:rf RPO Blanks BI ka 
R 

,/ 

17.'12-
/ 

: 

k 

1810RT 



(Sit-e. 1(6 Df'".II,n) Semivola~ile Organics (SW 846 Method 8270) Page I , 
Site/Project: 10ena:.dcroyo {{a(l •. f ARleoc #: GO L( \n 7 labOratory Sample IDs: _________________ _ 

Laboratory: U L Laboratory RelJort #: 4 LII 3 S' __ --'''I:....'1J....J....f $l..<2'---..:::.O:Jo,Q'-'3~ _______________ _ 

Methods: g t 70 C- (l1Sr) 7 Ptf( .if{", 

# of Samples: I Matrbc: C<q (.ef)/Ab Batch #5: 

CaUb. 
ClUb. CCV ~ T Min. RSDI Method LCS MS 

Field = IS BNA CAS # NAME C Intercept RF R2 %0 LCS leSD MS MSD Dup •. 
RF Blanks RPD RPD . anks BlInks 

L <20%1 / >.05 0.99 20% 

1 A 108·95·2 Phenol 0.80 / / ./ / ./ , 
1 BN 11144-4 bl.(2oChloroethyl)ether 0.'0 , 

I ./ J 
I A 95·51·8 ZoChlorophenol 0.80 

I BN 541.73·1 1,3·Dichlorobenzene 0.60 

I BN 10646·7 1,4.Dfchlorohenzene 0.50 ./ 
~ • 

I BN 95-S0·1 1,2-Dichlorobenzone 0.40 

I A 95-48·7 2.Methyll'henol 0.70 ./ I 

I BN 108-60·1 bfs(2..,hloroisopropyl)ether 0.01 

I A 106·44·5 4·Methyll'henol 0.60 ,/ 1 

I BN 621·64-7 N.Nflra80-dI"q,ropyfamlne 0.50 0 .A 

I BN 67.72·1 Hexaehloroethsne 0.30 ,/ / 
2 BN 98·95-3 Nitrobenzene 0.20 ./ -l -
2 BN 7S·S9-1 180phoron. 0.40 

2 A 88-75-5 2-N llTOphenol 0.10 

2 A 105-67-9 2,4.Dimethylphenol 0.20 

2 BN 111-91·1 bls{2oChloroethoxy)methane 0.30 

2 A 120·83-2 2,4-Diclllorophenol . 0.20 

2 BN 120·82·1 1,2,4-Trichlorobetwone 0.20 ./ ..I 2.2 
2 BN 91-20-3 Naphthalene 0.70 I 

2 BN 10647-11 4.chloroanilln. 0,01 

2 BN 87-68·3 Hexachlorohutadlen. o.ot . V 
2 A 59·50·7 4oChloro-3-methylphenol 0.20 1.,.5" f$' v "11 17 0/ 

2 BN 91·~7-6 2·MethylnBphlhalena 0.40 

3 BN 77-47-4 Hexachloroeyclopentadlene O.oJ . 

3 A Ss.o6·2 2,4,6-Trlchlorophonol 0.20 0 -..., 
3 A 9'·95-4 2,4,5. Trichlorophenol 0.20 J.. / ... - v: .I 

No .. " Shadid """ ... RCRA compounds. 

Date:.~ 



Semivolatlle Organics Page 2 ( 
Site/Project: ________ _ ARICOC #: r;. (2-( % 7 Batch #5: ______ -.,. _____________ -'-;.;,;,..;.:..._ 

Lab oratory: Labo ratory R eport # : # fS 0 amp es: \ M' Btnx: r;. r-A • 

CaUb. Callb. CCV T RSDI Field 
IS BNA CAS# NAME C Min. 

InWeept RF R2 %0 Method LeS LeaD 
LeS MS MSD MS Dup. Equip. Field 

RF Blankl RPD RPD Blanke Blankl 
L 

<20%1 RPD 
>.05 0.99 20% 

3 BN 91·58·7 2·Chtoronaphthalene 0.80 ,/ ./ ,/ ./ 

3 BN 88·74-4 2·Nitroanltine am \ ~'ff{. " 
3 BN 131·11·3 Dimethylphthslste am / 

3 BN 208·9608 Acenaphthylene 0.90 

3 BN 606·2()'2 2.6.Dinltrotoluenc 0.20 1... 
3 BN 99.Q9·2 3·Nltrooniline 0.01 lb. 7 
3 BN 83·32-9 Acenaphthen. 0,90 v' 1'7 (, L 

3 A 51·28·5 2.4·Dinitropheno! 0.01 ./ 

3 A 100.Q2·7 4·Nltropheno! O.oJ fa..s I 

3 BN 132-64·9 Dlbenzotbrsn 0.80 ./ 

3 BN 121·14-2 2,4.Dinltrotol uena 0.20 ,/.. J 

3 BN 84-66.2 Dlethyiphtllliate O.oJ . 

3 BN 7005·72·3 4-Chlorophenyl·pbenylether 0.40 . 

3 BN 86-73·7 Fluoren. 0.90 

3 BN 100-01-6 4-Nlttoaniline O.oJ 

4 A 534:52·1 4.6.Dlnltro.2.methylpbenol O.ot 

4 BN 86·30·6 N·Nitrosodiphenylamln. (I) 0.01 

4 BN IOI·SH 4.Bromophonyl·phenyle!hsr 0.10 

4 BN 118·74·1 Hoxochlorobenzene 0.10 ,/ 
4 A 87·86·' Pentachlorophenol 0.05 v.: 
4 BN 8S.(JI·8 Phononthreno 0,70 

4 BN 120·(2·7 Anthracen. 0.70 .... 
r4 BN 86-74-8 Carbazol. 0.01 -Z't.1 
4 BN 84-74·2 Di.n·butylphthalate 0,01 .; 

. 

4 BN 206-44-0 Fluoranthen. 0;60 

5 BN I 29-0O.(J Pyron. 0.60 11rl, /ro ,/ 

5 BN 85·68·7 Butylhenzylphthalate am . 

s BN 91·94·1 3.3'.Dichlorohenzidlne 0,01 . 

S BN 56-55·3 Banzo(B).nlhrscene 0.80 ... - V ... .L--

Comments: 



Semlvolatlle Organics Page 3 ( 
SlteIProject: ________ _ ARlCOC#: C OrJb 7 Bm~#s: ____________________________ __ 

Lebo ratory: ratory po Labo Re rt# : f # 0 Samples: 

Callb. Callb. CCV 
Min. RF RSOI Method LCS IS BNA CAS # NAME Tel Intercept R2 .%0 LCS RF Blanks 0 

>.05 <20%1 20% 0.99 
5 aN 218'()1·9 Chry .. ne 0.70 / / ,/ / 

5 aN 117·81·7 his(2·Ethylhexyl)phthalate 0.01 

6 aN 1I7·84.() DI.n-oc!ylphthalate . O.oJ 

6 BN 205-99,2 Benzo(b)!luorantheno 0.70 

6 BN 207'()8·9 Benzo(k )ftuoranthen. 0.70 

6 BN ~O·32·8 Benzo(a)pyrene 0.70 

6 BN 193·39·' lndeno( I ,2,3.cd)pyrene 0.50 

6 BN 53-70·3 Dibent(a.h)anthracene 0.40 

6 BN 191·24·2 Benzo(g,h,i)perylene 0.50 .v J..- .... . 

If Surrogate Recove -yOut er8 

Sample SMC 1 SMC2 SMC3 SMC4 SMCS SMCS SMC7 SMCS Comments. ---~~ ~ 

---- ~ 

----
f-" , 

SMC I: Nitrohenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 

SMC 2: 2·Fluorobiphenyl (BN) SMC 3: p-Terphenyl·dI4 (BN) 
SMC 5: 2.Ftuorophenol CA) SMC 6: 2,4,6.Tribromophenol CA) 

SMC 7: 2.2oChlorophenol-d4 (A) SMC 8: 1,2·D!chloro'oonzene-d4 (BN) 

Matrix: Q "I. 

~ LCS MS Field 

;:!it MS MSD Dup. RPD RPD nks Blanks 

/ 

•

,4',DiChIOrObenzene.d4 (BN) 
henalhrane-d I a (BN) 

IS 2: Naphthalene-d8 (BN) a 
IS 5: Ch'Y..., .. dI2 (BN) ", 



Page 1 ( C S,-h I.f 6 D n! /';'j) Volatile Organics (SW 846 Method 8260) 

SitelProject: Lj fa; tk'?rq~ r<,.fAR/COC#: 60(O/~.Get:T: # of Samplea: c.. Matrix:--'£ .... a .... (;.<.I _____ ..,..-;-"'--_ 
Laboratory: CfL Laboratory Report #: t..( 1.(1 ? 7 Laboratory Sample IDs: ..;:JliL:4uI3""1L-"CX'=.L./_~-,-""c:::1,,,"~~~_,-,--_______ _ 

Comments: Note.: Shaded roWs are ReM compounds. 

ReviewedBY:~_,. 
~ 



Volatile Organics . Page 20: 

SiteIProject: _______ ARlCOC#: C01 >I¥ 
Laboratory: Laboratory Report #: ______ _ 

Batcb#s: __________________ _ 

#ofSamples: ______ Matrix: So, I 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

/ 

SMC 1: 4-Bromotluorobenzene 
SMC 2: l,2-Dlcbloroethane-d4 
SMC 3: Toluene-dB 

/ 
/ 

:/ 
/ 

/ 

I 
/ 

IS 1: Bromochloromethane 
IS 2: 1,4-Ditluorobenzene 
IS 3: Chlorobenzene-dS 

/ 
/ 

• 

Comments: 

jJt~i>! . . JS:;f 
\.t~. , .~ir, 

/ 



( ,). te. '{' 0(, (h"jJ Volatile Organics (SW 846 Method 8260) 

SlteIProject:17jlfC<..! !kayo Ofit.IARlCOC#: &o-{3 1\ GOY'ib 7 
Laboratory; C £ L Laboratory Report #: /...( ~ /371'S 

3260(5 VOlts" Ulf/. '/1.-.3 

Page I ( 

# ofSamples:---'2-= _____ Matrix: elf IL4&d,) 

Laboratory Sample IDs: /.(L.( I ... g - 00 I - 00 z. 
) 

Batch#s: 



Volatile Organics Page 20: 

SiteIProject: _______ ARlCOC#: 604 ~/(.C !O OL[2b 7 Batch#s: ___________________ _ 

Laboratory: ________ Laboratory Report#: ______ _ # ofSamples: ___ --- Matrix: ~ar....,.~--------

.. 
$amp.~ 

-....... . 

SMC I :4·Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

/ 

/ 
/ 

/ 
/ 

IS I: Bromochloromethane 
IS 2: 1,4·Difluor\lbenzene 
IS 3: Chlorobenzene-dS 

/ 

lS:~ ." ....... ···· •. · ... ,I ... -SR· .•.. • .. •.• ... -.•• ~.· .. :.· •. ·., .. __ .....•..• -•••• .. .• r~~ .... 1 •. 

/ 

/' 
/ 

Comments: 

" 

183 
Rt 

• 



. cs. te 1.((, ..Dr. J 1":" ) Organics (supplemental) Of{O p 

Site/Project:T.~,o;a dm?yQ Of f/,,}ARlcoc#: Gal( ~((( # of Samples: {., Matrix:~500(.Q.LLI...J.I ________ _ 

Laboratory: C--l: L. Laboratory Report #: 't lj IS 7 Laboratory Sample IDs: <-I"(r n -007 ..., 0 I L ---; -

Methods: D.10 § OJ 5'ft (, h c. r,; h 2 Batch #8: 

. 

-

. 

-



( 5, f;c. C({, D(d ('''''J ) Organics (supplemental) DXO 
SileIPrOject:?, Cca) !lrQ70 Q;u,.'ARicoc#:=62 'tJ I tz; GOLeR 7 # of Samples: I Matrix: ..... a"-f>f--L<-rce.o,""""'v"-!'_-><--_____ _ 

Laboratory: ZE. L- L..~'':''? Report#: t.-I~( 137 Laboratory Sample IDs: _L--"_vuU-""5lS .... :O-'"'-"O"-'1+-__________ _ 

Methods: Dt<O 'l,Or');f(g "/f'1 ~/~O Batch#s: fiCA CI~\;O:#L 

p 

bKU "'/ ,/ 01' 0/ ,/ ,/ ,/ 

. 

. 

{)-f"b Srt:!-: SOc;...; rns/ /Y'ZJ r-. 
Notes: Stwmd ...... ';,"/Rr.RA~unds . 

• • 



C Sire Ltc, D"-;If,,J Organics (supplemental) C-i\O 
Sitell'roject: «yeo s. duo yO 0;) ARlCOC #: 'Q L../ 31'1 1# ofSarnples: b Matrix: _ .... >" ... ,,"-, 1-..1 _______ _ 
Laboratory: (;? L L.-7r7ltLaboratoryReport#: LfLf 137 Laboratory Sample IDs: 4'1137=-001 -ff!3;zC 
Methods: C- t<. 0 &'0 I 5" R Batch #s: hlk r "-': . I -'1 h HO/.f) 1./ /~ 2... .../ /hi / /?'7.J,,? 

p 

I 

.' ." .. , ..... 
( ({() 

. 

, 

Comments: 
Not •• : Shaded rows are ReM compounda. 

a 1/ s ur-?i'J~ to i ~ 



(S,t-e Y6 U(":/f,:y) Organics (supplemental) C / (0 p 

SitelProject: L'j e = <, lb:"~ CP ARlCOC #: 6 (/ ~(S (;, 7 
Laboratory: CEf v(/I'f Laboratory Report #: -=;Lf~'1:{-J(",,3'--17 ___ _ 

# of Samples: Matrix: --=C;O'-c7t-'~="'::.::""'=.5",-------
Laboratory Sample IDs: _....!(..(_'-(!.!.1:;::3=-.i _-.=::c9~IO~-:-:-________ _ 

Methods: . C-!{O 'UZI 5" (?, 

" l; .... ' ..... . 
l·gIOASJ# ·1'" ..... . 

... ·<1 . 
. :.' ':' ,. ...... 

(""({;(') 

rztJ /l1.y/1'l5/.:J Notes: 

fj-:J ( s I.f ''-~c:vCc.r " ..--

Batch #s: U £< I J In/I L~/J /,/ J.. 2. -/s q Jd<V7 '" 'f-L cs 2 

.. " I' ·· .. Ic.lik·;··l· "~'."""."~'.,.' "'J"" ....•. ""'7'~'. t~"'" .... " .... y 
............ IM.·.If! · ...... 1.: •. ,,': .. : ...•.•.. j .. ;: .. " '. ' .. " . c": , ' ................. , •.. 1: ... .... i.: ... "' .. '.· . .... ·.·· ... ' ... · ......... '.·.[\Ioi~$:.,b: ... :; ... : ........ ' .......... ' ; .. ..' c.'''' .... :i. ...•. •.... ". . .••.. ' ........•.....•. '. T ... ~ ... · ..... ,.h •.•........ ". ' '. " .' I .. "r" I .• , . '",. .' .... ~ .. ".'" '. . 'Ii~@:'f:~j:!. . . . ... ", ', .. , r:.U~,," 

.;Ir~" [/,':, >.05~~;;' 20% k"jf.~<·I·:I:·-J,12~- ',. Li ..• .•.. .' ....•. '. '1 . . 

. 

Shaded rows are RCRA compounds. 

• • 



Inorganic Metals 
ARlCOC #: 60 I-,..s-o 7 Laboratory Sample IDs: _____________ ----:.:....;". __ SitelProject:«,jecq,a IIr~o 0"" 

Laboratory: (;.. £ L IJ '" I (;- Laboratory Report #: _L.f~~(_'_1{u.7 ___ _ l( 'u J'S -c?O'-{ 

Methods: 60/~ 7'17()A-
# of Samples: , Batch#s: 

~ ~.""" •• ' ". ....:, .~.' .• ' .•. "",;. '1'. v''/'/~.''>.' ,~.:I;l;.,g : .... "),'1':" .,~ .... ;:I" .. ,~,'.,; "k'" r.":,,, ,,';,"', ,i<'i:.':':',,~ ::«'\',,'.Ti,/:;< .:,,<., .... :':""), .. /:.' ,;.",.y (c.',';,,,,,>';: ,:0~~~'i,,<7~~ 
~IO;::~j:J;i. '/;." :/ .,.:;:. ·.i i ·"'(~~~I':::'G.r(!·': ls;'{','::~.:' .:c;. . ;3:.';,1,0." ~(,;." ,,' ,.' ::···.>.L',L'i. "j., 'I; ",'c"':';" .• t' "', \,.,\'.':,,":::',: :' ~:~v.'·"; .... 

p.~ ~'):':":.,,: ';',""':1"'/ ,', ,.;'" " ." , ').:', :", .. ;'; . ,'.':' , •. '" "": ;","""n}:;V·.:/ '; ';,:,i~l(":;' Y':>/Ct ;, ,,",c;.r,"sL\L':::'I:,"/!:;"':,,' ';':;:,,":',1;;/:: .. "'" .'.:' 
,~19 ICo v-.-:.,j ~ Vf~n, 

'Cu" ,'17:ao:(" 
'431·89-6 Fe v 0/ 

,Me f ,5".<7' 
:Mu v ,;' 
INi v' 

'K v 

iZn " .s:::.-H- /(~ -

ITI or v oL. -

~:';:¥i",'c',;Y""";',\r,,::: .,' '"" 

( 

.017 

. 

-.... 

Date: /c:ft/o; 



Inorganic Metals (5, tl!. 1.[0 Dr,'!I,~ 
SitelProject: [i'j e IC, ~ f) ("''0/0 0,0' ARlCOC #: ...Jb",-,O!oL:.L.LI..L?.l...J ...Ll { _____ _ 

Laboratory: C- C I vi ;, t 6 Laboratory Report #: _Lf!...t.t..l...!..fJu.Z~ __ _ 

LabOratory Sample IDs: _____ -'-___________ _ 

ylf(37-ocn ""'DIL 

Methods: 00 to 6 7't 7/ d 

# of Samples: I; Matrix: SO,. I Batch#s: 

I'",-.... · •• ·•• ... \ ............ '''L 'CV CCV I~;co ~~~~ ~.: .~~ 
....... " '.' 

Rep. 
RPD 

.. 
ICS 
AD 

i AI ~"" ,:",,~,<, ... :,,"': :'~.;.'~:~.;.~~f:.;".;/:{') , •. i:';I~' ',' .. ' ~'" :i,·\,.ik.>:'F":~i':-; :-', ?,:,': .. : .'" .:::,.,.:;:::v':;':"\~'i'): ;:":<'<"I:<~~:: ':::'.''i, ,~J~'i' :.' :', 

? 

Z~'1L 
LS 
(O 
,20 

'., .. ·i"'.'.? . 
\G.co 

) n I ,- I.. ~ /'t.~L ...-,/ I- '- .... I Z Z. ~ 

~,~,.Y>,<,v" :~ ].ci: ']'i' i$"::":!"'''''.[' ':"J ): '~'''::'':,!:1'''':$ '-';' .. : 1·"E'·>·:E·!'(:'t'··,.-:: .... :~.,,:·:J'!"![·,:;=.::':: 4·: .. :>. ,'2::;.(' ,;: .. , 4::",,/::;:,:: ·~:T~.:: . ..';S"" '::.'."' .. :: .. $, • ..'2; .... ,il,-,;t;' ,z··· ..... ~;,;~, ,:. \;::' ··':;"':-$''1i-I·{' j. :·2>· :.,~. '~':::':>=··3, . ."'·":·~J' U ~U;~:;Ci[!~P~):"~,,.:,·:: ,,;":.':::·:"J:··'J""',J$":IZiil',q ",:@,t·" '; ,~, 
CyanidcCN 

. . 

Not .. , Shaded mws8f8 RCRAmetal •. SoUda-to-aqUtOas eOllVel'lloul mg/k8- ~gl g: [(~8/8) x (sample mass {al J .......... • v .. (mil) x (1000 mi J I liter)] , uuuuoa Factor -118/1 

Comments: CJ ml'" SOc;.,: Ct.4'liJ r>7..S/k . 
JX~: (i;IKV1~; ~/1 
It ,c:-\,~ , °.°13;0/ 



(Site '11&> 01',1/;,,) General Chemistry 
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Project Leader COLLINS 

Contract Verification Review (CVR) 

Project Name TIJERAS ARROYO OP UNIT (SITE 46 
DRILLING) 
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1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received x 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratorv Report 
Line Com lete? 
No. Item Yes No If no exolain 

2.1 Data reviewed signature X 
2.2 Method reference number(s) COmplete and correct X 
2..3 QC analysis and acceptance limits provided (Me LCS Replicate) X 
2.4 Matrix solke/matrix soike duplicate data provided{if reQuested) X 
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. 2.13 . Contractual aualifiers provided X . . 

'2:14 All requested result and TIC (If reQuested) data provided X 
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Resolved? 
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-
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Contract Verification Review (Continued) 

3.0 Data nll~litv EValuation 
. Item YeS No If no, ,>i'"III"" 10 No." '''''''U''I''I and p.. .1. 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
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3.3 ~"~u, U~, 
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X -A:~ ;..~..:.. -;;:~':;UMrrs -, A(~I=NAI " n":l'Ir:: & PYRENE 

FA,,_ED ",""v.,""T ,FOR SVOC LCS/LCD (aq) 

b) SU"VI:I~';" data '''''''v~ ... u and met for al\ V'I:I"""" samples analyzed by a gas X-
"'" VII .' ' technique 

c) Matrix spike recovery data reported and met X ~"'_;O: : I HYLC ,_. FAILED RECOVERY LIMITS 
FOR SVOC MS/MSD (aq) 
DRO MSIMSD FAILED RECOVERY LIMITS 
ANTIMONY FAILED RECOVERY LIMITS FOR SPIKE 
CHROMIUM-6+ SPIKE FAILED RECOVERY LIMITS 

3.4 Precision X RPD FOR NICKEL, CHROMIUM & COBALT OUTSIDE 
a) Replicate sample precision reported and met for al\ inorganic and radiochemistry ACCEPTANCE LIMITS 
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a) Method or reagent blank data reported and met for all samples CALCIUM DETECTED IN METALS METHOD BLANK 
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3,6 Contractual qualifiers provided: • J" - estimated quantity; "S" -analyte found in X 
method blank above the MOL for organic or above the PQl for Inorganic; "U·-
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. "f"'" . '. i done ... . 1 the L. _n ... time 

·3. T .... " ..... v addresses ."'."'''..;"".- .... " ""1:1 fot gross alphalbeta X 

"'3.8 .... "a ... "·1n correct, and complete X 

~9 Second column confirmation data provided for "''''''vu'" 8330 (high explosives) and NA 
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Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a} 12-hour tune check provided X 

b} Initial calibration provided X 

c} Continuin,g calibration provided X 

d) Internal standard performance data ,provided X 

, 
, 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

cJ Instrument run logs provided X -

4.3 Inorganics (metais) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP senal dilution provided X 

~) Instrument run logs provided X 

, 4.4 ~adiochemlstry 
a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sam pie/Fraction N.o. Analysis Problems/Comments/Resolutions 

LCSILCD 8270 RPDs INCORRECTLY REPORTED AS 0 (PG.871-B72) 

.. 

Were deficiencies unresolved?1Y'ves ONo 

Based on the review, this data package is complete. OVes 

and date correction request was submitted: 8-2-2001 If no, provide: nonconformance report or correction request number 2786 

Reviewed by: LN. pC). Q 9 ... c 4.. Date: 8-2-2001 Closed by: I. D! f>.., Q 9 M (' i BjOate: 8- '2..$ - <::) I 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 1 6 2005 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting a copy of the supplemental residential risk screening results for solid 
waste management units (SWMUs) 4,5,52,233, and 234 identified as SWMUs 
under the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories, 
New Mexico (EPA ID No. NM5890110518). 

SWMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable 
Unit in Technical Area IIIN. The original No Further Action (NFA) Proposals for 
SWMUs 4, 5, and 52 were submitted to the New Mexico Environment Department 
(NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September 
1995. Additionally, a response was submitted to NMED in January 1998 and October 
1998 to each of two separate Requests for Supplemental Information (RSls) for 
SWMUs 4, 5 and 52. A third response to an RSI request was submitted to NMED in 
May 2001 for SWMU 52. In December 2002, supplemental RSI information was 
summarized and provided to NMED for SWMU 5. 

SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The original NFA 
proposals for SWMUs 233 and 234 were submitted to NMED in June 1995 as part of 
the Round 2 NFA submittals. Additionally, responses were submitted to NMED in 
October 1996, December 1999, and December 2000 for three separate RSls. 

The enclosed information updates the residential risk screening results for these five 
SWMUs to achieve consistency with the methodology currently used by the Sandia 
ER Project and is provided to the NMED to support a determination of Corrective 
Action Complete Without Controls for these five sites. . 

The Compliance Order on Consent (COOC) contains deliverable dates for 
Investigation Reports related to two of these sites: SWMU 4 by March 31, 2006; and 
SWMU 52 by September 30, 2004. For each of these sites, the previously submitted 
NFA proposals and RSI responses (referenced above) satisfy these deliverables as 
indicated by footnote 1 to Table XI-3 of the COOC. No further site-specific 
investigations have been undertaken at either of these SWMUs, eliminating the need 
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for additional investigation reporting. The information included with this submittal is 
limited to updated residential risk screening results using current methodology. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Sincerely, 

,1d~~ 
Patty Wagner th-
Manager 

Enclosures 

cc w/enclosures: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-OB 
D. Pepe, NMED-OB, Santa Fe 

cc wio enclosures: 
J. Estrada, SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNl, MS 1087 
S. Griffith, SNL, MS 1087 
A Blumberg, SNL, MS 0141 
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INTRODUCTION 

The Environmental Restoration Project.at Sandia National laboratories/New Mexico (SNLlNM) 
is responsible for the investigation and remediation, as necessary, of solid waste management 
units (SWMUs) identified in the Hazardous and Solid Waste Amendments module of the' 
Resource Conservation and Recovery Act (RCRA) permit. All activities under the RCRA permit, 
including the investigation and remediation of SWMUs, are regulated by the New Mexico 
Environment Department (NMED). 

This supplemental risk document addresses five SWMUs (4, 5, 52, 233, and 234), which have 
been proposed for No Further Action (NFA) but are yet to be considered appropriate for NFA by 
the NMED. A brief site history and residential risk assessment analysiS for SWMUs 5, 233 
and 234, as well as comprehensive risk assessment reports for SWMUs 4 and 52 are included 
in this document. The reports for SWMUs 4 and 52 replace earlier risk assessments and 
provide human health risk assessments for both industrial and residential land-use scenarios as 
well as ecological risk assessments. 

All of the risk assessments in this document were completed using a residential land-use 
scenario and risk guidance provided by the NMED in the 'Technical Background Document for 
Development of Soil Screening levels" (NMED December 2000). Appendix 1 in the reports for 
SWMUs 4 and 52 contains the SNLlNM default exposure pathways and input parameters. For 
SWMUs that exceeded NMED risk guidance levels, summary statistics (upper confidence limits 
[UCls]) were calculated for the constituents that were primary contributors to the overall risk 
and are included as attachments in the individual reports. Standard U.S. Environmental 
Protection Agency guidance (EPA 1992) was used to calculate the UCls. 

In April 2003, the NMED requested that SNUNM change its risk approach to include the dermal 
pathway for all land-use scenarios and to eliminate the food ingestion pathway for the 
residential land-use scenario. 

In April 2004, the NMED issued the Compliance Order on Consent (Consent Order) (NMED 
April 2004) that resulted in another change related to the risk assessment process. The 
Consent Order replaced the "no further action" terminology by establishing two categories of 
sites for which corrective action is complete: Corrective Action Complete With Controls and 
Corrective Action Complete Without Controls. 

The supplemental risk assessments in this document provide the basis for determining the 
appropriate category (Corrective Action Complete With Controls or Corrective Action Complete 
Without Controls) for each of the five SWMUs analyzed. Each of the SWMUs addressed in this 
document poses an insignificant risk to human health under the residential land-use scenario. 
Thus a Certificate of Completion is requested from the NMED, designating each of the SWMUs 
in this document as Corrective Action Complete Without Controls. 

Additional information, including detailed descriptions of site location, history, characterization, 
confirmatory sampling events, and other related data, is contained in the NFA proposal, 
response to Request for Supplemental Information, or response to Notice of Deficiency 
documents for each SWMU. Supplemental information for each SWMU is identified in Table 1. 
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Table 1 
Identification of Documents with Supplemental Information for Each 

SNLlNM SWMU Proposed for Corrective Action Complete Without Controls 

OU Name OU 
Liquid Waste Disposal 1307 
System 
Liquid Waste Disposal 1307 
System 

Liquid Waste Disposal 1307 
System 

Tijeras Arroyo 1309 

Tijeras Arroyo 1309 

= Liquid Waste Disposal System. 
= No Further Action. 
= Notice of Deficiency. 
= Operable Unit. 

SWMU 
4 

5 

52 

233 

234 

LWDS 
NFA 
NOD 
OU 
RCRA 
RFI 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

RSI 
SNUNM 
SWMU 

= Request for Supplemental Information. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 

AU6·05NVP/SNL05:R5701.doc 2 

NFADate Response to NOD or 
Submitted/Batch No. RSI Submittal Date 

September 1995/ January 1998 and 
LWDS RFI Report . October 1998 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

December 2002 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

May 2001 
June 1995/2 October 1996, 

December 1999, and 
December 2002 

June 1995/2 October 1996, 
December 1999, and 

December 2002 
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2.0 SWMU 233: STORM DRAIN SYSTEM OUTFALL 

2.1 Site Location and Operational History 

SWMU 233 at SNLlNM is located about 30 feet southeast of TA-IV on land that is owned by 
Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). 
SWMU 233, a 175-foot-long site with two discharge points, encompasses 0.03 acres of 
unpaved ground. The first discharge point is located adjacent to the unpaved T A-IV perimeter 
road. Storm water flows across bare ground at the first discharge point and into a storm-water 
grate that is connected to another segment of buried piping. This piping terminates at a 
concrete drop structure from which the storm water discharges onto bare ground a second time 
and into an earthen ditch. The site occasionally receives storm water from a paved storage 
yard located on the west side of Building 983. The outfall was built in the early 1980s for the 
purpose of reducing the amount of soil erosion caused by storm water. The site is situated at 
the slope break between the steeply sloping, northern rim of Tijeras Arroyo and the nearly flat 
floodplain below. The vicinity of SWMU 233 is unpaved. Ground elevations at the site range 
from approximately 5,381 to 5,347 feet amsl. 

SWMU 233 is one of five storm-water outfa"s that have been connected to T A-IV; the other four 
are SWMUs 230,231,232, and 234. The TA-IV storm-water outfa"s are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharge 
Elimination System [NPOES] compliance). The outfa"s were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil was identified at SWMU 233 during inspections conducted between 1993 and 2002. 
In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. 

In the June 1995 No Further Action (NFA) Proposal for SWMU 233, the potential COCs were 
considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, 
diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals used at 
TA-IV. The analytes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative of the 
COCs. 

The TA-IV outfa"s discharge storm water about a dozen days per year in response to significant 
precipitation, typically resulting from summer thunderstorms. The outfa"s do not discharge 
either industrial waste water or septic waste. The SNLlNM Storm Water Program collects TA-IV 
storm-water samples from Station 6 and reports the water quality data in the annual SNLlNM 
Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no chemical 
releases have been reported at the T A-IV storm-water outfa"s. None of the outfa"s have been 
on the SNLlNM radioactive materials management area list. 

Figure 2 shows the boundary of SWMU 233 and the sampling locations. 
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2.2 Results of Risk Analysis 

The risk assessment calculation was performed using maximum COC concentrations and the 
methods specified in NMED's "Technical Background Document for Development of Soil 
Screening Levels" (NMED December 2000). As shown in Table 2, the total human health HI 
(0.34) is less than the NMED guidance value of 1 for the residential land-use scenario. The 
total estimated excess cancer risk is 2E-5 for the residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001), thus the excess cancer risk for this site is higher than the suggested acceptable 
risk value. 

The estimated excess cancer risk is slightly higher than the NMED guidelines for the residential 
land-use scenario when maximum COC concentrations were used in the risk calculation. 
However, the site has been adequately characterized and average concentrations are more 
representative of actual site conditions. The UCL of the mean concentrations used for the main 
risk drivers at this site are as follows (Appendix 1): 

• Benzo(a)pyrene (0.185 mg/kg) 
• Benzo(ghi)perylene (0.178 mg/kg) 

In addition, the UCL of the mean concentration for arsenic (3.53 mg/kg), the main contributor to 
the excess cancer risk (Appendix 1), is lower than the background value of 4.4 mg/kg for the 
Tijeras Supergroup; therefore, arsenic is eliminated from the risk calculation. When arsenic is 
removed from the risk calculation and the risk driver UCLs are evaluated, the excess cancer risk 
is reduced to 9E-6. Thus, by using realistic COC and associated concentrations in the risk 
calculations that more accurately depict actual site conditions, both the total HI and estimated 
excess cancer risk are lower than NMED guideline values. 

In conclusion, human health risk for SWMU 233 is within the acceptable range according to 
NMED guidance for a residential land-use scenario. 
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Table 2 
Human Health Risk Assessment Values for SWMU 233 Nonradiological COCs 

~ 
o 
8i 
"' ~ 
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~ 
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COC 
Inorganic 
Arsenic 

Barium 
Cadmium 

Chromium VI 

Mercury 

Selenium 

Silver 

Organic 
Anthracene 
Acenaphthene 

Benzo( a )anthracene 
Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fiuoranthene 

2-Butanone 

Carbazole 

2-Chlorophenol 

Chrysene 

Oi-n-butyl phthalate 
Dibenz[a,hjanthracene 

Dibenzofuran 

bis(2-Ethylhexyl) phthalate 

Fluoranthene 

Fluorene 

~ Refer to footnotes at end of table. 
"!J 
;:: 

Maximuml SNLlNM Background 
UCL Concentration Concentration" 

(mg/kg) (mg/kg) 

S.1/3.53 4.4 

210 200 
2.3 <1 

0.143 J NC 

0.02d <0.1 

0.13d <1 

0.228 J <1 

0.044 J -
0.033 J -
0.236 -

0.282/0.185 -
0.291 -

0.237/0.178 -
0.2S1 -

0.006 J -
0.0126 J -
0.00766 J -

0.316 -
0.21 -

0.121 -
0.00494 J -

1.0 -
0.34S -

0.00732 J -

Residential Land-Use Scenariob Residential Land-Use Scenariob 

(Maximum Concentrations) (UCL Concentrations) 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 

0.24 1E-S Below Below 
Backgroundc BackgroundC 

0.04 - 0.04 -
0.06 2E-9 0.06 2E-9 

0.00 7E-10 0.00 7E-10 
Below Below Below Below 

Background Background Background Background 
Below Below Below Below 

Backqround Backqround Backqround Backqround 
Below Below Below Below 

Background Background Background Background 

0.00 - 0.00 -
0.00 - 0.00 -
0.00 4E-7 0.00 4E-7 

0.00 SE-6 0.00 3E-6 

0.00 SE-7 0.00 SE-7 

0.00 4E-6 0.00 3E-6 

0.00 4E-8 0.00 4E-8 

0.00 - 0.00 -
0.00 4E-10 0.00 4E-10 

0.00 - 0.00 -
0.00 SE-9 0.00 SE-9 

0.00 - 0.00 -
0.00 2E-6 0.00 2E-6 
0.00 - 0.00 -
0.00 2E-8 0.00 2E-8 

0.00 - 0.00 -
0.00 - 0.00 -



..... 
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Table 2 (Concluded) 
Human Health Risk Assessment Values for SWMU 233 Nonradiological COCs 

Maximuml SNUNM Background 
UCL Concentration Concentration" 

COC (mg/kg) (mg/kg) 
Indeno(1 ,2,3-c,d) pyrene 0.206 -
2-Methylnaphthalene 0.0053 J -
Naphthalene 0.086 J -
Phenanthrene 0.110 -
Pyrene 0.418 -

Total 

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
"Dinwiddie September 1997, Tijeras Supergroup. 
bEPA 1989. 

Residential Land-Use Scenariob 

lMaximum Concentrations) 
Hazard Cancer 
Index Risk 
0.00 3E-7 

0.00 -
0.00 -
0.00 -
0.00 -

0.34 2E-5 

cUCL concentration was below background screening level. Therefore risk was not calculated. 
dMaximum concentration is one-half the detection limit. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
UCL = Upper confidence limit (in bold). 

= Information not available. 

Residential Land-Use Scenariob 

_fUCL Concentrations) 
Hazard Cancer 
Index Risk 
0.00 3E-7 

0.00 -
0.00 -
0.00 -
0.00 -

0.10 I 9E-6 
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APPENDIX 1 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (GOGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the GOGs 
is more representative of actual site conditions. The NMED has proposed the use of the upper 
confidence limit (UGL) of the mean to represent average concentrations at a site (NMED 
December 2000). The UGL is calculated according to NMED guidance (Tharp June 2002) using 
the U.S. Environmental Protection Agency ProUGL program (EPA April 2002). Attached are the 
outputs from that program and the calculated UGLs used in the risk analysis. 
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ATTACHMENT 



SWMU 233 



SWMU233 I 

Summary Statistics for arsenic Summary Statistics for In(arsenic) 
Number of Samples 14 Minimum 0.2624 
Minimum 1.3 Maximum 1.6292 
Maximum 5.1 Mean 0.8429 
Mean 2.475 Standard Deviation 0.3637 
Median 2.4200 Variance 0.1323 
Standard Deviation 0.9682 
Variance 0.9373 Shapiro-Wilk Test Statisitic 0.9574 
Coefficient of Variation 0.3912 Shapiro-Wilk 5% Critical Value 0.8740 
Skewness 1.4511 Data are Lognormal at 5% Significance LeVE 

95 % UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 2.9332 MLE Mean 2.4819 

MLE Standard Deviation 0.9334 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.3761 

Adjusted-CL T 3.0078 MLE Skewness 1.1814 
Modified-t 2.9500 MLE Median 2.3231 

MLE 80% Quantile 3.1589 
95 % Non-parametric UCL MLE 90% Quantile 3.7072 

CLT 2.9006 MLE 95% Quantile 4.2258 
Jackknife 2.9332 MLE 99% Quantile 5.4135 
Standard Bootstrap 2.8909 
Bootstrap-t 3.0793 MVU Estimate of Median 2.3121 
Chebyshev (Mean, Std) 3.6028635 MVU Estimate of Mean 2.4696 

MVU Estimate of Std. Dev. 0.9129 
MVU Estimate of SE of Mean 0.2438 

UCL Assuming Lognormal Distribution 
95% H-UCL 3.0224 
95% Chebyshev (MVUE) UCL 3.5323 
99% Chebyshev (MVUE) UCL 4.895374 
Recommended UCL to use: 

. IStudent's-t or H-UCL 
. 



SWMU233 1 

Summary Statistics for benzo(a)pyrene 
Number of Samples 10 
Minimum 0.0010 
Maximum 0.2820 
Mean 0.1239 
Median 0.1290 
Standard Deviation 0.1057 
Variance 0.0112 
Coefficient of Variation 0.8529 
Skewness 0.0976 

Shapiro-Wilk Test Statisitic 0.7194 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data are Normal: Use Student's-t UCL 

1 1 
951% UCL (Assuming Normal Data) 

Student's-t 0.1852 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1800 
Modified-t 0.1853 

·951% Non-parametric UCL 
CLT 0.1789 
Jackknife 0.1852 
Standard Bootstrap 0.1765 
Bootstrap-t 0.1867 
Chebyshev (Mean, Std) 0.2696 



SWMU 233 1 

Summary Statistics for benzo(ghi)perylene 
Number of Samples 10 
Minimum 0.0025 
Maximum 0.2370 
Mean 0.1315 
Median 0.1650 
Standard Deviation 0.0927 
Variance 0.0086 
Coefficient of Variation 0.7051 
Skewness -0.7145 

Shapiro-Wilk Test Statisitic 0.6447 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

1 1 
951% UCL (Assuming Normal Data) 

Student's-t 0.1852 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1726 
Modified-t 0.1841 

951% Non-parametric UCL 
CLT 0.1797 
Jackknife . 0.1852 
Standard Bootstrap 0.1775 
Bootstrap-t 0.1770 
Chebyshev (Mean, Std) 0.2592 
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Site History 

~ 
Sandia 
National 
Laboratories 

SWMU 234 (Storm Drain System Outfall ) covers approximately 0.15 acres of unpaved ground along the 
steep northern rim of Tijeras Arroyo. The outfall consists of a 270-ft long earthen ditch. No piping or outfall 
components are currently present at the site. Before removal in the early 1990s, the SWMU 234 outfall 
consisted of a steel pipe that discharged onto the ground surface. When the outfall pipe was removed , the 
storm water was re-directed through a buried pipe to the nearby SWMU 233 outfall. 

From the early 1980s until the early 1990s, the site occasionally received storm water from a paved area 
located inside the TA-IV perimeter fence. No chemical releases occurred at the site. 

Depth to Groundwater 
The regional aquifer is approximately 470ft bgs, and a perched aquifer (not a source of drinking water) is 

approximately 300 ft bgs. 

Constituents of Concern 
VOCs 
SVOCs 
RCRA metals 
Chromium VI 
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SWMU 234 
Storm Drain System Outfall 

Site boundary extends from the highest tree in top center of the photograph to the sewer manhole 
in foreground. The manhole and adjacent electrical vault are not part of the site . November 
2000. 

Summary of Data Used for NF A Justification 
In June 1994, the ground surface at SWMU 234 was surveyed for UXO/HE and radioactive materials; no 
anomalies were detected. 

In September 1994, twelve shallow-soil samples were collected at six locations that were all considered to 
be within the SWMU boundary at the time; later investigation (see below) revealed that six samples from 
three locations were outside the SWMU boundaries. The maximum sampling depth of the six original 
locations was three ft bgs. All the soil samples were analyzed for TAL metals, chromium VI and TPH. No 
TPH was detected in the soil samples. Three metals (arsenic, barium, and cadmium) had concentrations 
that exceeded the background values. Selected samples were also analyzed for VOCs, SVOCs, tritium, 
and gamma-emitting radionuclides. One VOC, acetone, was detected in one of the soil samples. Four 
SVOCs were detected. Th-232 and U-238, and tritium were detected above background values. Tritium 
also had activities above its background value. 

In September 2000, historical aerial photographs and TA-IV engineering drawings were used to determine 
the previous location for the outfall pipe. The boundary for SWMU 234 was revised after this evaluation. 

In June 2001 , three soil samples plus one duplicate were collected with a backhoe from two locations 
along the centerline of the ditch. The soil samples were collected at depths ranging from 0 to 5 ft bgs. 
the soil samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium VI , gamma-emitting 
radionuclides, gross alpha/beta , and tritium. No VOCs were detected in the samples. Seventeen SVOCs 
were detected. The maximum TPH concentration was 5.23 mg/kg . Chromium VI was detected above 
background in one sample at a concentration of 2.08 mg/kg . One sample had a silver concentration of 1 
mg/kg that was near the background value. No radionuclides were detected above the background val
ues; however, the MDA for U-235 exceeded the background value in several samples. 

Recommended Future Land Use 
Industrial land use was established for this site. 

Results of Risk Analysis 
Risk assessment results for the residential scenario are calculated per NMED risk assessment guidance 
in 2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit Modification 
Process." 

Because COGs were present in concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, it was necessary to per
form a risk assessment for the site. The risk assessment analysis evaluated the potential ~or adverse health 
effects for the residential land-use scenario. 

The maximum concentration value for lead was 13 mg/kg . The EPA intentionally does not provide any 
human health toxicological data on lead; therefore , no risk parameter values could be calculated. The 
NMED guidance for lead screening concentrations for construction and industrial land-use scenarios are 
750 and 1 ,500 mg/kg , respectively. The EPA screening guidance value for a residential land-use scenario is 
400 mg/kg . Because the maximum concentration value for lead at this site is less than the screening val
ues, lead was eliminated from further consideration in the human health risk assessment. (See Footnote 
"b" in risk table below.) 

The total human health HI was 0.46 for the residential land-use scenario, which is less than the NMED 
guideline of 1. The total estimated excess cancer risk was 3E-5 for the residential land-use scenario, which 
is above the NMED guideline of 1 E-5. Using the UCLs of the mean concentrations for the main contributors 
to risk [arsenic, benzo(a )anthracene, benzo(a)pyrene, benzo(b)fiuoranthene, and benzo(g,h,i)perylene], the 
total estimated excess cancer risk was reduced to 2E-5. The incremental cancer risk is 8.4E-6 for the resi
dential land-use scenario. The total and incremental HI , and the incremental excess cancer risks , using 
UCLs are below NMED guidelines. 

The human health incremental TEDE for a residential land-use scenario was 23 mrem/yr, which is below the 
EPA numerical guideline of 75 mrem/yr, and the human health incremental TEDE for an industrial land-use 
scenario was 13 mrem/yr, which is below the EPA numerical guideline of 15 mrem/yr. Therefore, SWMU 
234 is eligible for unrestricted radiological release. 

Using the SNL ecological risk assessment methodology, the ecological risk for SWMU 234 is predicted to be 
low. 

In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance. Thus, SWMU 234 is proposed for CAC without institutional controls. 

Human Health Risk Assessment Values for SWMU 234 
Nonradiological COCs 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 





Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P. 0. Box 5400 

Albuquerque, New Mexico 87185-5400 

kUG ;:_ 8 1995 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. David Neleigh, Chief 
New Mexico and Federal Facilities Section 
RCRA Permits Branch 
U. S. Environmental Protection Agency, Region \tl 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Dear Mr. Neleigh: 

Enclosed are copies of the second set of No Further Action (NFA) proposals for 23 
solid waste management units (SWMUs) from the Resource Conservation and 
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final 
Permit for Sandia National Laboratories/New Mexico (SNLINM), ID No. 
NM5890110518. 

Copies of these proposals are also being submitted for comment to the New 
Mexico Environment Department (NMED), Hazardous and Radioactive Materials 
Bureau. The Class 3 permit modification process will. be initiated after regulatory 
comments are addressed. 

If you have any questions, please contact John Gould at {505) 845-6089 or 
Mark Jackson at (505) 845-6288. 

Enclosures 

cc w/enclosures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 

J~ly~/1 
Q<"' Michael J. Zamorski 
J Acting Area Manager 

@ Printed on recycled paper 



Mr. David Neleigh 

cc w/o enclosures: 
M. Jackson, KAO 
J. Johnsen, KAO-AlP 
C. Soden, AL, EPD 
N. Morlock, EPA, Region VI 
T. Roybal, SNL, MS 1147 
M. Davis, SNL, MS 1147 
T. Vandenberg, SNL, MS 0141 
E. Krauss, SNL, MS 0141 
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PROPOSAL FOR 
NO FURTHER ACTION 

Site 234, Storm Drain System Outfall Site 
Operable Unit 1309 

SANDIA NATIONAL LABORATORIES/NEW MEXICO 



1 . Introduction 

1.1 ER Site Identification Number and Name 

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further 
action (NF A) decision for Environmental Restoration (ER) Site 234, Storm Drain System 
Outfall Site, Operable Unit (OU) 1309. ER Site 234 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNL/NM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 

1.2 SNLJNM Risk-Based NFA Process 

This proposal for a determination of an NF A decision has been prepared using the criteria 
presented in Section 4.5.3 of the SNL/NM Program Implementation Plan (PIP) (SNL/NM 
February 1994). Specifically, this proposal will "contain information demonstrating that this 
SWMU has never contained constituents of concern that may pose a threat to human health or 
the environment" [as proposed in the Code of Federal Regulations (CFR), Section 40 
Part 264.51(a) (2)] (EPA July 1990). The HSWA Module IV contains the same requirements 
for an NF A demonstration: 

Based on the results of the RFI [RCRA Facility Investigation] and other 
relevant information, the Permittee may submit an application to the 
Administrative Authority for a Class III permit modification under 40 CFR 
270.42(c) to terminate the RFI/CMS [corrective measures study] process for a 
specific unit. This permit modification application must contain information 
demonstrating that there are no releases of hazardous waste including hazardous 
constituents from a particular SWMU at the facility that pose threats to human 
health and/or the environment, as well as additional information required in 40 
CFR 270.42(c) (EPA August 1993). 

For a risk-based proposal, an S WMU is eligible for an NF A determination if the NF A 
criterion established by the SNL/NM permit is met. This criterion, found in Section M.1 of 
the permit, is as follows: "[T]here are no releases of hazardous waste including hazardous 
constituents ... that pose threats to human health and/or the environment..." This risk-base 
proposal contains information needed to make the NF A determination. 

This proposal is using the technical approach which is the foundation for the SNL/NM 
corrective action process. The details of the SNL/NM technical approach are provided in 
Appendix C of the PIP. The first step in the technical approach is the data qualitative review 
step (the same step used to determine whether the SWMU is eligible for administrative NF A). 
Should significant uncertainties remain, the assessment of the SWMU continues within the 
SNL/NM technical approach. 

At this site, sufficient data were not available to compare to established action levels or 
develop site-specific action levels. Background soil samples were collected and analyzed to 
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develop upper tolerance limits (UTLs) for metals. Site-specific data were collected to 
compare to existing soil action levels (proposed Subpart S action levels) a!),d UTLs. If site
specific concentrations exceeded the proposed Subpart S action levels or UTLs, then a risk 
assessment was performed. The site-specific concentrations were compared to the derived risk 
assessment action levels. Concentrations less than these action levels, either proposed Subpart 
S action levels, UTLs, or derived risk-based values, triggered this NF A proposal for Site 234. 

1.3 Local Setting 

SNL/NM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB), the United States Forest Service, the State of New Mexico, and the Isleta Indian 
Reservation. SNL/NM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 

ER Site 234 (Figure 1) is located on land owned by DOE. The outfall is located along the 
northern embankment of Tijeras Arroyo southeast of Building 9811 (Inflatable Building) and a 
lagoon impoundment in Technical Area (TA) IV. 

Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces which in turn 
contain nine geomorphic subprovinces. Site 234 lies within the Tijeras Arroyo subprovince. 
The Tijeras Arroyo subprovince is characterized by broad, west-sloping alluvial surfaces and 
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived 
from many sources, including granitic and sedimentary rocks of the Sandia Mountains, 
sedimentary and metamorphic rocks of the Manzanita Mountains, and sediments of the Upper 
Santa Fe Group. 

2. History of the SWMU 

2. 1 Sources of Supporting Information 

In support of the request for a risk-based with confirmatory sampling NF A decision for ER 
Site 234, a background study was conducted to collect available and relevant site information. 
Interviews were conducted with SNL/NM staff and contractors familiar with site operational 
history. 

The following information sources were available for the use in the evaluation of ER Site 
234: 

• Confirmatory sampling program conducted in September 1994 
• Risk analysis for two radionuclides 
• One surface radiation survey 
• One unexploded ordnance/high explosives (UXO/HE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
• Personal breathing zone air sampling 
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2. 2 Previous Audits, Inspections, and Findings 

- -
In November 1993, the Sandia ER staff recognized Site 234 as an SWMU. ER Site 234 
was not listed as a potential release site based on the Comprehensive Environmental 
Assessment and Response Program (CEARP) interviews in 1985 (DOE September 1987). In 
addition, Site 234 was not included in the Environmental Protection Agency (EPA) RCRA 
Facility Assessment (RF A) in 1987 (EPA April 1987) and Site 234 was not included in the 
Hazard Ranking System (DOE September 1987). 

2. 3 Historical Operations 

The outfall discharged industrial effluent and storm water from TA-IV (Figure 1). Curre!J.tly, 
the outfall discharges only storm water. The specific constituents in the industrial effluent are 
not known. The possible discharge contaminants include chromates, antifoulants, chromium, 
sodium hydroxide, hydrochloric acid, chromosulfuric acid, diesel, and other petroleum 
products. Mineral oil is also considered a potential soil contaminant because of a recent 
release (June 1994) of mineral oil at a similar outfall, Site 232. 

3. Evaluation of Relevant Evidence 

3. 1 Unit Characteristics 

The Storm Drain System Outfall is confined to the downstream natural drainage. All releases 
would be contained in this restricted area. 

3. 2 Operating Practices 

Based on interviews and personnel correspondence, the outfall discharged industrial effluent 
and storm water from approximately 1978 to 1991. Examination of aerial photographs 
confirms this time frame but provides no additional information. 

3. 3 Presence or Absence of Visual Evidence 

The approximately 250-foot long outfall and the cement culvert are the only physical evidence 
of the outfall system. No discoloration of soils was observed during site reconnaissance and 
soil sampling activities. 

3.4 Results of Previous Sampling/Surveys 

In 1994, the site was visually surveyed for surface indications of unexploded ordnance and 
UXOIHE. No UXO/HE were found (SNL/NM 1994a). Also in 1994, a surface radiation 
survey was conducted on the entire site using an Eberline ESP-2 portable scaler, with an 
Eberline SPA-8 (2 inch X 2 inch sodium iodide) detector. A 30-second integrated count was 
performed at each proposed sample location, while scanning the detector over an area 
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approximately 2 feet in radius around the sample location. The alarm was set at 1.3 times the 
background count rate. No alarms occurred during the sur\_'ey. No surface anomalies were 
detected (SNL/NM 1994b). 

3. 5 Assessment of Gaps in Information 

No environmental sampling data existed for Site 234. If contamination was present, potential 
constituents of concern (metals, radioactive constituents, and organic constituents), would be 
expected at shallow depths. Metals and radioactive constituents generally adsorb on soil and 
precipitate rather than remaining soluble. If organic constituents were introduced in the 
drainage, they should be detectable in surface or shallow subsurface soils. 

3. 6 Confirmatory Sampling 

A surface (0-6 inches deep) and shallow subsurface (6-36 inches deep) soil sampling program 
was developed and implemented in September 1994. The Confirmatory Sampling and 
Analysis Plan (SAP) can be found in Appendix A. Those soil sample results exceeding an 
action level are summarized in Table 1. A complete list of "hits" or detections and quality 
assurance (QA) results can be found in Appendix B. 

For health and safety purposes, a photo-ionization detector, OVM, was used throughout the 
field program. The OVM measured no anomalous vapor concentrations. 

Surface and shallow subsurface soil samples were collected at the most likely locations of 
contamination. The inlets to this site are uncontrolled. Two samples were collected at each 
of four inlets and four samples were collected at the furthest extent of visible erosion and 
scour (Figure 1). Every sample was analyzed for metals1

, chromium+6
, and total petroleum 

hydrocarbons (TPH). The six subsurface samples also were analyzed for volatile organic 
compounds (VOCs). Six samples were analyzed for semivolatile organic compounds 
(SVOCs). As a general check for radioactive constituents, two samples were analyzed for 
tritium, one sample was analyzed for isotopic uranium and plutonium, and four samples were 
screened with in-house gamma spectroscopy. 

3. 6. 1 Background Samples for Metals and Radioactive Constituent 

UTLs for background metals were calculated from analyses of 24 samples collected in the 
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95th 
percentiles for background radionuclides were calculated from samples collected throughout 
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. 

1 
Although the targe analyte list (TAll metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic, 
major cations are not included in the evaluation. They do not pose a significant environmental or human health risk regardless 
of concentration. 
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3. 6. 2 Organic Compounds 

No analyses yielded positive detections of organic compounds. All detections were qualified 
with a "J" (see Table 1), meaning detected below the reportable limit and most detections also 
were qualified with a "B," meaning detected in the associated blank. None of these qualified 
detections indicate significant contamination. No TPH was detected. 

3. 6. 3 Metals 

Personal breathing zone air sampling was performed to monitor airborne particulate 
contamination for metals at Site 234. No airborne metal contamination was detected. The 
maximum local background value for beryllium was 0.53 milligrams per kilogram (mg/kg). 
Beryllium was not detected above 0.53 mg/kg at Site 234. Mercury, selenium, silver, and 
chromium+6 were not detected in any site samples. No other metal samples had 
concentrations above the local background UTLs. Based on the soil sample data, metals pose 
an insignificant human health and environmental risk at Site 234. 

3. 6. 4 Radionuclides 

Thallium was not detected at Site 234. Plutonium-239/240, plutonium-238, and uranium-
235/236 were not detected above the minimum detectable activity (MDA). Uranium-238 and 
uranium-234 were detected in Sample 234-01-A at 0.44 and 0.50 picocuries per gram (pCi/g), 
respectively; both were below the base-wide background 95th percentile of 1.1 and 1.0 pCi/g 
and below the maximum local background values of 0.84 and 0.97 pCi/g, respectively. 
Radium-226 was detected in Sample 234-01-A at 2.27 pCi/g compared to a base-wide 
background UTL of 1.94 pCi/g. Additional off-site radiological analyses for radium-226 
indicated lower activities than 2.27 pCi/g. Tritium was detected in Samples 234-01-A and 
234-05-A at 0.23 and 0.038 pCi/g, respectively. 

3. 6. 5 Quality Assurance Results 

As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality 
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part 
of the 11-site sampling program. Analyses indicate that the field soil duplicates were 
comparable to the original soil sample results. The trip blanks and rinsates indicated no 
significant sampling contamination. QA results can be found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNL/NM 1994). 

3. 7 Risk Analysis 

To further evaluate the site data for radionuclides with activities above background UTLs (or 
95th percentiles) or those without background UTLs, risk was analyzed for the combination of 
tritium and radium-226, assuming the maximum detected activities. 

The risk calculations were designed to produce conservatively large estimates of radioactive 
dose to counter uncertainties in the soil data. This approach facilitates the following decision 
regarding future activities at Site 234: 

No Further Action Proposal (Site 234) Page 5 



• If the conservative estimates based on the soil data_r~sult)n an urgtcceptable dose 
(greater than 10 mrern!year), further inv~~tigation and/or remediation will be needed; 
or 

• If the dose estimates are acceptable, the potential for health hazards at the site is 
extremely low, and further actions will not be needed. 

Radionuclide doses were computed using methods and equations promulgated in proposed 
RCRA SubpartS documentation (EPA 1990). Accordingly, all calculations were based on the 
assumption that receptor doses from radionuclides result from ingestion of contaminated soil. 

Calculation of radionuclide doses required values of dose conversion factors, which are used 
to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents (in units 
of mrern!year). Published values of dose conversion factors (Gilbert et al., 1989) exist for 
tritium and radium-226. 

To assure that the computed doses were conservatively large, only the maximum observed 
activity of each constituent at a site was employed. To consider combined effects, a 
radiological dose was calculated as the sum of the individual doses. 

Following proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed radioactive dose were: 

where: 

DOSE 
DSR(I) 

S(I) 
I 
DCF(I) 

= 

= 

= 

DOSE = ~ [DSR(i} x S(i)] 
I 

total effective dose equivalent (mrernlyr); 
dose-to-soil concentration ratio for the ith radionuclide 
(mrernlyr)/(pCi/g), = I X DCF(I); 
soil concentration of the ith radionuclide (pCi/g); 
soil ingestion rate = 0.2 g/day = 73 g/yr; and 
dose conversion factor for the ith radionuclide (mrern!pCi). 

(1) 

The PIP stipulates that, for the purpose of computing media action levels, the total radioactive 
dose at a site should not be greater than 10 mrem/year (SNL/NM 1994), which corresponds to 
a cancer risk of less that 1 o-6 excess deaths. 

The input and results of the risk calculations are presented in Table 2. The summed 
radioactive dose is less than 10 mrem/year. Therefore, the site is considered to be risk-free in 
terms of radionuclide contamination. 
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3. 8 Rationale for Pursuing a Risk-based NFA Decision 

Surface soil and shallow subsurface soil samples were collected ~t the uncontrolled inlets of 
the outfall and at the furthest extent of visible erosion/scour where the discharged effluent 
would have most likely settled. These areas are the most likely areas for contamination. 
SNL/NM is proposing a risk-based NF A because representative soil samples from ER Site 
234 have concentrations less than action levels; either proposed Subpart S action levels, 
background UTLs, background 95th percentiles, or derived risk-based values. 

In addition 
• A site visit in 1993 by ER personnel confirmed the presence of a confined natural 

drainage with no discoloration in the soils. 

• In June 1994, a UXO/HE visual survey was conducted by KAFB Explosives Ordnance 
Division (EOD) and found no UXO/HE ordnance debris at Site 234 (SNL~M 1994a). 

• In September, 1994, Personal Breathing zone air sampling was performed to monitor 
airborne particulate contamination for metals at Site 234. No airborne contamination 
was detected. 

• In September, 1994, as part of the surface soil sampling effort at Site 234, a surface 
radiation survey was conducted (SNL/NM 1994b). No surface anomalies were 
detected at Site 234. 

4. Conclusion 

Based upon the evidence cited above, ER Site 234 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 234 is recommended for an NF A determination. 
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Figure 1. Storm Drain System Outfall Site 234. 
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Table 1. Site 234 - Results of Shallow Soil Sampling and Analysis 

Sample 
Analytical Method Constituent 

Concentration 
Qualifier(s) 

Background Action Level 
Identifier (mg!kg) (mg!kg) (mglkg) 

234-01-B VOCs (8240) 2-butanone 0.002 JB 

234-02-B VOCs (8240) 2-butanone 0.003 JB 

234-03-B VOCs (8240) 2-butanone 0.005 JB 

234-04-B VOCs (8240) 2-butanone 0.004 JB 

234-05-B VOCs (8240) 2-butanone 0.003 JB 

234-06-B VOCs (8240) 2-butanone 0.004 JB 

234-05-A SVOCs (8270) 
Benzo(b) 

0.043 J 
fluoranthene 

234-05-A SVOCs (8270) 
Benzo(a) 

0.048 J 
pyrene 

Bis 
234-03-A SVOCs (8270) (2-ethylhexyl) 0.28 JB 

phthalate 

234-05-A SVOCs (8270) Chrysene 0.062 J 

234-05-A SVOCs (8270) Pyrene 0.034 J 

234-01-A Tritium (600 906.0) Tritium 0.23 (pCi/g) 12.6 pCi/g 

234-05-A Tritium (600 906.0) Tritium 0.038 (pCi/g) 12.6 pCi/g 

234-01-A Gamma Spec (In-house) Radium-226 2.27 pCi/g 1.94 pCi/g 125 pCi/g 

A "J" qualifier means detected at a concentration below the laboratory reporting limit. 

A "B" qualifier means detected in the associated blank sample. 

For radium-226, background is the 95 percent upper tolerance level for the base-wide data. 

The action levels for tritium and radium-226 are calculated risk-based levels. 

Table 2. Risk Calculations for Site 234 

Constituent 
Activity DCF(I) Individual Dose 

Source of DCF 
(pCi/g) (mrem/pCi) (mrem/year) 

Radium-226 2.27E+OO 1.1 OE-03 1.82E-01 Gilbert et al., 1989 

Tritium 2.30E-01 6.30E-08 1.06E-06 Gilbert et al., 1989 

Summed Dose 1.82E-01 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Introduction 
The purpose of the sampling and analysis described in this plan is to determine the 
appropriate way to proceed toward closure of 11 ( of the 17) sites in the Tijeras Arroyo 
Operable Unit. Based on the surface and shallow subsurface soil samples and analyses for 
the constituents of concern (COCs), one of three approaches will be pursued for each site: 

1. A petition for "No Further Action,. (NFA) will be produced for regulatory 
consideration; 

2. A voluntary corrective measure CVCM) will be designed and implemented, 
hopefully followed by an NFA petition; or 

3. The site assessment and eventual closure will follow the standard RFI/CMS path 

Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the 
storm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, II, 
and IV. The general sampling program for the outfalls will be to collect four samples at the 
head of the outfall, two samples of surface soil (0 to 6 inches deep) and two samples of 
shallow subsurface soil (18 to 36 inches deep) and four samples (two surface soil and two 
shallow subsurface soil) at the furthest extent of channel erosion and scour. The analytes 
for most of the samples are volatile organic compounds, semi-volatile organic compounds 
(BNAs), metals, chromium+&. for samples where chromium is found in a metals analysis, total 
petroleum hydrocarbon (TPH), explosives, Total Kjeldahl Nitrogen (TKN), nitrate/nitrite, and 
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and 
chlorodiphenyls (PCBs). 

Sampling Procedures and Volumes 
Surface soil samples will be collected with a stainless· steel scoopula or trowel and placed in 
a stainless steel bowl. After at least 1000 ml 1 of soil has been collected, the soil will be 
thoroughly mixed in the bowl and transferred to .two or. three 500-ml sample bottles with a 
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate 
sample information (sample depth, collection date and time, etc.) will be documented on the 
chain-of custody (COC) after each sample is collected. Samples will then be packaged and 
cooled to 4 degrees Celsius. :. 

Shallow subsurface soil samples (18-36 inches) will be collected with a 2-inch (minimum) 
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into 
the ground until the bucket at the end of the auger (last 6-8 inches) is full of soil or refusal 
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume. 
A hand shovel may also be used to bypass large rocks in order to continue with the auger. 
The auger is then extruded counter-clockwise from the ground and the soil is removed from 
the auger and placed in a stainless steel bowl. After 1,1252 ml of soil has been collected, 
the soil will be mixed in the bowl and transferred to two or three 500-ml sample bottles and 
one 125-ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled 
accordingly and the appropriate sample information will be documented on the COC after 
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius. 

Waste Generation and Equipment Decontamination 
Decontamination of sampling equipment will be done between each sample. 
Decontamination will include thoroughly washing the inside and outside of the sampling 
equipment with a spray of ALCONOX"' or LIQUINOX"' and water; rinsing with distilled, 

1The sample volume varies between 1,000 and 1,500 ml depending on the analyses for the sample. 

2The sample volume varies between 1,125 and 1,625 ml depending on the analyses for the sample. 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
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deionized water; and drying before reusing. No soil waste will be generated. The soil 
removed from the hand-auger holes, while collecting samples at a depth of 18-to 36 inches, 
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers, 
and shovels, will be decontaminated with water and ALCONOX"' after each use. The decon 
leachate will be stored in capped 1-gallon containers. One or two containers will be used for 
each site and two to four containers will be used for the background samples. The 
containers will be labeled as "lOW" and the site number identified on each container. All the 
containers will be stored at Site 232, a central location. The leachate waste will be disposed 
according to the analytical results of the soil samples collected at the site. 

Site Descriptions 
The sites that will be sampled are 

• Site 46, Old Acid Waste Line Outfall; 
• Site 50, Old Centrifuge Site; 
• Site 77, Oil Surface Impoundment; 
• Site 227, Bldg. 904 outfall; 
• Site 229, Storm Drain System Outfall; 
• Site 230, Storm Drain System Outfall; 
• Site 231, Storm Drain System Outfall; 
• Site 232, Storm Drain System Outfall; 
• Site 233, Storm Drain System Outfall; 
• Site 234, Storm Drain System Outfall; and 
• Site 235, Storm Drain System Outfall. 

The site locations are shown in Figure 1. A description of the site history, conditions, 
previous investigations, and sampling plans are described in the following sections. 

Site 46: Acid Waste line Outfall 
The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line 
begins as a north-south trending, 750-feet long open trench in a grassy field. northwest of 
Building 981-1 in T A IV. No pipe opening is visible at the "head" of the trench. As the 
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway 
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed 
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably 
supported by the discharge, growing southeast of the spillway to the active arroyo channel 
(about 200 feet distance from the spillway). The site is not restricted and is easily 
accessible. 

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line has been discontinued. The line received wastes from plating, etching, and photo 
processing operations, and cooling tower "blow down". Acids and metals are target 
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site history, 
and ferric chloride was found in the soils during a limited sampling event. Various 
radionuclides, possibly including tritium, uranium, and plutonium were used in TA I. 

Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site 
98 (Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of 
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odor. The 
waste solution from the silver rec~very unit reportedly was discharged to the Old Acid Waste 
Line, which is the only specific information about chemical discharges. 

The site has been visually surveyed for surface indications of unexploded ordnance and high 
explosives (UXO/HE). No UXO/HE were found. Also, a surface radiation survey was 
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conducted on the entire site. No surface radiation anomalies were detected. 

The sampling program includes four samples collected at the "head" of the site outfall (by 
the fire extinguisher training area west of TA IV) and four samples collected by the spillway 
into the Tijeras Arroyo drainage (Figure 1 I. Every sample will be analyzed for tritium, metals, 
chromium+ 6 (if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be 
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples will be 
analyzed for volatiles. The analytes are listed in Table 1. A "4" on the table indicates that 
ALL the samples will be analyzed 
for that specific analyte whereas a "2" on the table indicates half the samples will have 
additional analyses for the analyte listed. 

Site 50: Old Centrifuge 
Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the 
early 1950s to test units under G forces. The facility is located east of theTA II fence in a 
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete 
centrifuge pad has a diameter of 80 to 90 feet .. The site has a 7-foot high wooden retaining 
wall on the north, east, and south sides. The west side is open. The centrifuge arm 
assembly, which has a 20-foot radius, is sitting outside the wall to the north and appears to 
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable 
between two telephone poles on the north and south side of the pad. The control wiring 
went to a bunker located to the southwest over the escarpment. The bunker had a electrical 
transformer containing PCB. The electrical transformer has been removed. The pad was not 
stained and no spills or leaks were reported. 

The centrifuge was rocket driven by two T40 6-KS-3000 or two Deacon 3.5DS-5700 solid 
rocket motors. The combustion byproducts produced by these rocket motors were carbon 
dioxide, carbon monoxide, water, hydrochloric acid, ·aluminum oxide, and possibly barium 
oxide. No other HE is known or suspected at the site. The rocket orientation would expel 
combustion byproducts towards the retaining wall and the opening to the w~st. The rocket 
propellant would be consumed in the rocket motor case: Under normal operating conditions, 
no unburned propellant would be released. 

In 1987, a reconnaissance investigation at five potential contaminated sites, including the 
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium, 
TNT, HSL inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including 
barium, were detected at concentrations well below regulatory action levels. Total uranium 
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides, 
and semi-volatiles TCLP compounds were not detected. 

Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected 
to be around the edge of the centrifuge pad at the surface, probably along the open west side. 
The constituents of concern are metals (specifically lead, beryllium, and barium), depleted 
uranium, and high explosives. Four surface samples and four subsurface samples will be 
collected. The sampling locations will be biased toward the west side of the site because that is 
the open side (Figure 1 ). All surface samples will be analyzed for all the COCs. One-half of the 
subsurface samples will be analyzed for uranium and high explosives. All four subsurface 
samples will be analyzed for metals. 

Site 77: Oil Surface Impoundment 
The Oil Surface Impoundment Site is outside the T A IV fence, southeast of Building 981-1. The 
surface impoundment, which was constructed in the 1970's, is used to catch waste water from 
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was 
unlined. Since then the impoundment was drained. Soil samples were analyzed for PCBs and 
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• sohtt;:nts. Based on the analytical results, the impoUndment was determined to tie clean. 
Subsequently, the impoundment was lined with geotextile and is now regulated urider Sandia's 
Surface Water Discharge Program. 

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and 
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface 
samples are proposed. The samples will be collected along the perimeter of the existing lined 
pond (Figure 1). All the samples will be analyzed for PCBs. The subsurface soil samples also 
will be analyzed for volatile organic compounds (Table 1 ). 

Site 227: Bunker 904 Outfall 
Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 48) in TA II. The 
site starts where the discharge exits the septic tank piping system, approximately 100 feet 
northeast of the southernmost point of TA II. The extent of the area influenced by the discharge 
may include the bank of Tijeras Arroyo below the outfall and some area between the outfall and 
the main channel of Tijeras Arroyo. The site is along the eastern edge of ER Site 45. 

Building 904, built in 1948, was used for weapons assembly, HE testing, photo processing, and 
various other testing. Sanitary wastes were discharged to a septic tank, and other wastes were 
discharged to the outfall. 

Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June 1994) of mineral oil at Outfall232 and vague historical 
records. 

Possible soil contaminants are explosives, radioactive materials from weapons processing, 
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methyl ethyl 
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohols), and inorganics (ammonium 
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide}. 

Access to this site is along theTA II perimeter road. This site is within theTA II testing exclusion 
zone. The best days to sample are generally Friday, Saturday, and Sunday, when: testing ceases. 
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Prior to sampling 

1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 
drainage; 

2. these locations will be visually scanned for UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

The proposed sampling program is to collect four surface soil samples and four shallow 
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The 
other two surface and two subsurface samples will be collected at the furthest visible channel 
erosion and scour (Figure 1 ). The analytes are listed in Table 1. 

Sites 229- 235: Storm Drain Systems Outfalls 
These sites consist of the discharge areas at seven outfalls along the northern embankment of 
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs I, II, and IV. 
Presently they only discharge storm water. The outfalls receive runoff from Site 96 (Storm Drain 
System) and other engineered drain systems within the three TAs. The sites are along 
approximately~ miles of the embankment 

The specific constituents in the industrial effluent at these sites are not known. The possible 
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array 
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only), 
semi-volatiles, metals and chromium+<;, if chromium is found in the metals analysis. 
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Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tij~ras 
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical 
rec~rds. Therefore, soil samples will also be analyzed for TPH. 

At Sites 229 through 234, prior to sampling 
1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 

drainage; 
2. these locations will be visually scanned for UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

Site 229 is due east of the footings of the old guard tower and the south "corner'' of theTA II 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along theTA II perimeter road. This site is within theTA II testing exclusion zone. The 
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce 
Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Because this site discharges from TA II, various radionuclides, possibly including tritium, uranium, 
and plutonium are of concern. Four surface soil and four subsurface soil samples will be collected 
at this site (Figure 1). The analytes are listed in Table 1. 

Site 230 is west of Building 970 in TA IV. A drain pipe discharges into a bowl-shaped concrete 
structure adjacent to Building 970A Flow from this structure is directed to a drain and flume 
located approximately 120 feet further west The flume carries the flow to a discharge point 
slightly above the base of the arroyo embankment Doug Bloomquist (845-7 455) must be 
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four · 
subsurface soil samples will be collected at this site (Figure 1 }. The analytes are listed in Table 1. 

Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top 
of the embankment The flume carries the flow to a discharge point near the base of the slope. 
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed 
in the area .. Four surface soil and four subsurface soil samples will be collected at this site (Figure 
1). The analytes are listed in Table 1. 

Site 232 consists of two outfalls. One outfall is south of Building 970A, east of the lined lagoon. A 
drain pipe discharges to a concrete flume near the top of the embankment The flume carries the 
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons 
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day 
after the spill the site was screened for radiation and UXO/HE. No surface radiation anomalies or 
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected. 
The samples were sent to Quintera Laboratory in Denver for analysis for organics, metals, 
chromium-+6, and gamma spec. Other than TPH from the mineral, no contaminants were detected. 
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated 
with mineral oil above 100 mg/kg of TPH. 

The second outfall in Site 232 also is south of Building 970A, west of lined lagoon, and 
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete 
structure opening near base of embankment Access to the site is along the road outside the 
south side of TA IV. Four surface soil and four subsurface soil samples will be collected at this 
drainage Figure 1 }. The analytes are listed in Table 1. 

Site 233 is south-southwest of Building 986. Near the top of an escarpment, a small metal drain 
pipe discharges to an open drain wf1ich directs flow within another pipe before discharging near 
the base of the hillslope. Access to the site is along the road outside the south side of TA IV. 
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The 
analytes are listed in Table 1. 

Site 234 is southeast of Building 9811 (Inflatable Building) and a lagoon impoundment (Site 77). 
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The site discharges into a steep-sided, deeply incised chanilelcufinto the hillside. The drainage 
channel splits directly uphill of a tree. Access to the site is along the road outside the south side 
ofT A IV. Both channels will be sampled. Six surface soil and six subsurface soil samples will be 
collected at this site (Figure 1 ). The analytes are listed in Table 1. 

Site 235 is immediately downstream of a large concrete spillway on the northeast side of 
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank 
of the arroyo and descends into the channel. The flow moves in a confined channel after 
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened 
for surface radiation with no anomalies detected. This channel is considerably larger than the 
other outfall sites. Six surface soil and six subsurface soil samples will be collected at this site 
(Figure 1). The analytes are listed in Table 1. 

Background 
Background soil concentrations for organic contaminants should be negligible. Background 
concentrations for total metals and radionuclides must be determined for comparison to 
concentrations found at the sites. Twelve locations have been identified to collect samples for 
background determination (Figure 1 ). At each of these sites, one sample will be collected at a 
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1) .. In addition, the 
background study report prepared by International Technology Corporation (May 1994) will also 
be used to evaluate the data. 

Quality Assurance 
As shown in Table 1, quality assurance samples will include the following: 
• Field "duplicates" on more than 10 percent of the samples. These samples will be 

collected adjacent to the original surface soil sample and in the same hole as the original 
subsurface soil sample; 

• Field soil blanks for more than 10 percent of the VOC analyses. These sample will be 
obtained from Sample Management Office {SMO) and will contain no VOCs; and 

• One rinsate blank. All rinsate will be com posited in one container. A sample of the 
rinsate will be analyzed for all constituents. The disposal method for the rinsate will be 
determined by the analytical results on this sample. 

1 
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235-02-8 original 0.006 JB 
235-02-8 duplicate 0.004 JB 
Site 227 trip blank 0.010 8 0.003 J 0.002 J 0.019 
Site 229 trip blank 0.009 JB 0.015 
Site 230 trip blank 0.004 JB 0.003 J I 
Site 232 trip blank 0.007 JB -
Site 234 trip blank 0.007 JB 0.015 0.001 J 
Site 235 rinsate 0.005 JB 0.010 0.001 j NO 

- -------·- -



Quality Assurance Results for Inorganic and Radiological Constituents 
'-
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(f) (f) ~ <( <( ro ro () () () () ... ...J ~ ~ z > N 
227-02-A original 5800 9.3 5.9 180 NO 2.1 6.6 4.1 7.8 13000 7.5 160 NO 5.4 27 51 
227-02-A duplicate 6500 11 1.4 150 0.25 2.5 6.4 4.1 13 14000 9.1 170 NO 5.9 28 51 
227-03-8 original 5100 8.8 0.92 140 NO 2.1 5.9 4.5 11 13000 7.5 200 NO 5.4 25 48 
227-03-8 duplicate 6400 9.9 5.6 140 0.25 2.9 7.4 4.6 10 16000 8.9 230 NO 5.9 33 50 
229-04-A original 8100 13 5.7 150 0.32 2.3 8.0 4.2 7.9 13000 12 210 NO 6.3 24 55 
229-04-A duplicate 7700 12 1.5 140 0.30 2.2 8.0 4.2 7.7 12000 11 190 NO 6.2 24 52 
230-04-8 original 1500 3.3 1.6 130 NO 0.61 2.3 NO 18 3500 4.2 110 NO 3.0 9.1 82 
230-04-8 duplicate 2400 4.9 1.7 140 NO 0.68 3.1 2.5 15 4500 4.1 120 NO 3.4 9.7 71 
235-01-A original 3600 6.2 5.1 150 NO 2.7 6.0 8.4 6.6 20000 7.6 210 NO 4.5 36 66 
235-01-A duplicate 3000 5.3 1.3 160 NO 1.6 4.2 5.7 6.5 12000 9.4 180 NO 4.4 22 66 
50-01-8 original 3100 6.5 2.1 110 0.25 1.3 4.1 3.9 6.2 7600 6.6 130 NO 4.5 17 18 
50-01-8 duplicate 3900 7.5 2.0 110 0.26 1.3 4.3 . 4.0 5.7 8800 5.9 150 NO 4.2 18 21 
50-02-A original 5800 12 4.2 220 0.38· 1.6 5.2 4.3 12 6700 25 210 NO 7.1 11 69 
50-02-A duplicate 7000 14 6.4 280 0.55 2.2 8.3 6.1 17 ·-9000 35 290 0.04 9.4 18 .. 61 

Bkg-05-A original 6400 13 5.7 210 0.53 1.8 6.1 6.6 . 14 10000 16 330 NO 8.9 22 37 
8kg-05-A duplicate 5900 12 7.6 190 0.50 1.7 6.0 6.3 14 10000 16 320 NO 8.7 24 36 
Site 235 rinsate NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Ngtes gn Quali~ Assurance Data 
-

C) Explosive residues were not detected ... 
""" <D 

Q) ~ (") in Site 50 duplicate sample s. 
C) 

Ol. ~ c Q) 

""" 
M Qj lO 

""" (l) a. N M M M 
.:E ~ E N 

""" 
E N N N Hexavalent chromium was not N 

Q) 0 ::I ..... ..... :J E E E Q) "iii detected in five duplicates and one a.. a.. z N N ·c: ::I ::I .::! Ill 0 ·c: ·c: E. E z -.., ro "C "0 c: decon rinsate 
0 0 «< ro "5 ro «< ro ro ro :::.::: Q) Q) a: ... ... ... 

(f) (f) 1- z 0... ...J ...J :::> :::> :::> 
227-02-A original 400 2.7 Cyanide was not detected in two 
227-02-A duplicate 320 9.3 duplicates and one deecm rinsate 

227-03-A . original 0.004 0.4 0.15 0.61 
227-03-A duplicate 0.67 0.023 0.67 

PCBs were not detected in one Site 77 

227-03-8 original 0.72 0.11 0.72 
duplicate sample 

227-03-8 original 220 NO Tritium and Plutohium-238 were not 
227'-03-8 duplicate 27.8 0.71 0.7 detected in four duplicate samples 
227-03-8 duplicate 190 1.4 
229-01-A original 0.007 0.45 0.17 0.67 Selenium, silver, and thallium were not 
229-01-A duplicate 0.73 0.034 0.6 detected in any quality assurance 

229-03-8 original . 0.45 0.058 0.45 samples 

229-03-8 duplicate 0.99 0.06 1 
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Appendix C. Background Calculations for Metals and Radionuclides 

To ·evaluate metals data, 24 background samples were collected for metals analyses.4 Distribution 
analyses was performed first by constructing histograms. The histograms indicated a parametric 
distribution. Outliers were screened in a two-step process as described in the base wide 
background report (IT 1994). The first step is to perform an "a priori" screening for very high 
values relative to the rest of the data set. This is qualitatively performed by visually examining a 
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest 
neighbor are removed from the data set during this step. None of the anomalous values were 
deleted by the "a priori" process. 

The second step, from EPA, 1989, determines whether an observation that appears extreme fits the 
data distribution. A statistical parameter, Tn is calculated: 

where: 

xn = questionable observation; 

xa = sample arithmetic mean; and 

S = sample standard deviation 

Tn is compared to a table of one-sided critical values for the appropriate significance level (upper 5 
percent) and sample size from a table provided in EPA 1989. Extreme concentrations for barium, 
calcium, chromium, copper and nickel were identified as outliers and were excluded from the data 
set. These anomalous values may have resulted from laboratory or sampling error. 

Probability plots were -then replotted to determine whether the data fit normal or lognormal 
populations. These plots are shown in Appendix D. The UTL5 was calculated for data sets that fit 
a normal or lognormal distribution. ·Data sets are provided in Appendix D. As rlicommended by 
EPA, a tolerance coefficient value of 95 percent was used (EPA 1989). Most metals background 
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not 
calculated for mercury, selenium, and silver because mercury and selenium were not detected and 
silver was detected only once in the 24 background samples. The beryllium background data did 
not fit a normal or lognormal distribution. The maximum value in a data set is commonly taken as 

·the UTL in a non-parametric setting (Guttman, 1970). The maximum background beryllium 
concentration was 0.53 mg/kg. 

Base-wide background UTLs for radionuclides were established by International Technology (IT) 
Corporation to compare and evaluate radionuclide data {IT, 1994). A table is provided in Appendix 

2These data are referred to as local background data. The data collected throughout Kirtland Air Force Base (KAFB), with 
most of the data collected within SNLJNM technical areas, are called base-wide background data (IT 1994). 

3
UTL = x + K•S, where: 

UTL = Upper tolerance limit; 
x = Sample arithmetic mean (for normal distribution), sample geometric mean (for lognormal distribution); 
S = Sample standard deviation; and · 
K = One-sided normal tolerance factor (95 percent for these evaluations). 

13 



D with radionuclide background data and the corresponding UTLs. The maximum activity from the 
six focal background samples for isotopic plutonium and isotopic uranium was used as an additional 
method to evaluate the data. Also, in-house gamma spectroscopy was performed on all 24 
background samples and indicated low levels of radioactivity but no significant contamination. 

14 
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rrunacy Statistics foe log (Vanadium! 

unc: = 24 
ecagc = 2.09094 
dian = 2.03140 
de -
~metric mean - 2.07064 
ciance • 0.122444 
1ndacd deviation - 0.34992 
1ndacd cccoc - 0.0714271 
1imum - 2.26176 
<imum- 3.55535 
1<J6 - 1.29358 
tar: quar:til'e - 2. 67355 
1er: quacti1e - 3.19846 
:er:quarti1e r:ange - 0.524911 
,wness - 0.158415 
,d. skewness - 0.316831 
tosis- -0.688491 
d. kurtosis- -0.688491 
·ff. of var:iation = 12.104 
. - 69.3826 
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umma ~-y Statistics foe Zinc 
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:andacd deviation - 13.095 
:andard error - 2.673 
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nqe • 48.0 
~er quartile - 41.0 
per quartile - 58.0 
terquartile ranqe • 17.0 
~ess • -0.633044 
:td. skewness • -1.26609 
~tosis - -0.0224531 
td. kurtosis • -0.0224531 
~ff. of variation- 26.7244 
.t - 1176.0 
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Local Background Soil Results 

.... 
Q) 

:;: 
·;:; 
c: 
Q) 

"0 E ;>.. - c: :J 
Q) c: 0 
a. '§ ·E 
E ·;:; 

:J cc 
::( 

c: 
(j) <( 

Bkg-01-A 2700 6 
Bkg-01-B 4100 8 
Bkg-02-A 2400 4 
Bkg-02-B 3400 7 
Bkg-03-A 4800 9 
Bkg-03-B 6000 10 
Bkg-04-A 4000 7 
Bkg-04-B 3300 6 
Bkg-05-A 6400 13 
Bkg-05-B 5500 10 
Bkg-06-A 4500 9 
Bkg-06-8 3800 8 
Bkg-07-A 3100 6 
Bkg-07-8 3600 7 
Bkg-08~A 2200 6 
Bkg-08-8 3600 7 
Bkg-09-A 5900 11. 
Bkg-09·8 3400 7 
Bkg-1 0-A 7500 11 
Bkg-1 0-B 6600· 11 
Bkg-11·A 8300' 13 
Bkg-11-B 10000 16 
Bkg-12-A 56.00 11 
B~g-12-B 8600 14 

Concentrations in mg/kg 
Activities in pCi/g 

u 
'2 
Q) 
(/) .... 
<( 

2 
2 
2 
2 
5 
2 
2 
2 
6 
6 
6 
2 
2 
3 
6 
3 

' 6 
3 
2 
6 
2 
2 
2 
6 

E E 
E E :J :J 

E .2 :J 'f ·;:: "0 u 
(ij cc Q) cc 

ro ro u· u 
110 ND 0.9 23000 
130 0.3 1.5 24000 
110 ND 0.8 35000 
130 ND 1 31000 
110 0.4 1.8 36000 
9!5 0.4 1.8 28000 

1'20 0.3 2.3 24000 
120 ND 1.4 24000 
210 0.6 1.8 78000 
140 0.5 1.7 33000 
150 0.3 1.5 46000 
150 0.3 1.1 51000 
95 0.3 1.1 34000. 

100 0.3 1.3 39000 
160 ND 0.6 64000 
190 ND 1.6 60000 
210 0.4 1.7 49000 
210 0.3 0.9 82000 
140 0.3 2.3 42000 
150 0.3 2.6 35000 
200 0.4 2.2 43000 
200 0.5 2.4 40000 
200 0.3· 2.2 55000 
290 0.4 2.6 47000 

Sample Identifier XX-XX·A - surface soil samples 
Sample Identifier XX-XX-8 - sub.surface soil samples 

E 
:J 

E ~ 
0 cc 

.a .... 
.c 0 
u u 
3 3 
5 4 
2 3 
3 3 
6 5 
7 5 
9 4 
4 4 
6 7 
6 6 

19 4 
4 4 
4 4 
4 4 
3 ND 
5 4 
6 5 
3 3 
8 5 
7 4 
8 5 
10 6 
7 5 

10 6 

E Q) 
(I) 

:J Q) 
'(ij c: ;>.. .... 

Q) Q) cc .... 
:J 

0. "0 
c: 0) u a. 0) c: c: cc .... 

0 0 Q) cc cc Q) 

u .!:: ......J ~ ~ ~ 
6 5800 6 2100 190 ND 
7 8800 7 3100 230 ND 
4 4400 3 2100 99 ND 
6 6300 8 2700 210 ND 
9 11000 9 3700 210 ND 
9 11000 9 4400 250 ND 

13 9300 8 3000 190 ND 
7 8300 6 2600 210 ND 

14 10000 16 6600 330 ND 
9 11000 11 3900 330 ND 
8 9100 8 3800 190 ND 
7 6800 7 3400 200 ND 
6 7000 12 2600 170 ND 
6 7500 7 3000 180 ND 
4 4400 4 2600 110 ND 
7 9500 6 4100 180 ND 
7 11000 8 5400 230 ND 
5 5500 6 3800 120 ND 
8 13000 12 3200 190 ND 

10 14000 11 3300 200 ND 
9 12000 18 3600 190 ND 
9 16000 20 4000 220 ND 
9 12000 9 4300 200 ND 

.9 15000 13 5000 220 ND 
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Local Ba .... ~round Soil Results 
---- . ... 

Q) 
:;: 
·;:. 
c: 
Q) 

~ E E E 
:J E :J (1) 'ii) :J E :0 c. Q3 Ill '2 .... :J ~ 

E .::.:. 10 (1) (1) :0 ro 10 
(J 

(J +" > c: 
(0 

2 0 (1) 0 .c: (0 c: 
(J) 0. (J) (J) (J) 1- > N 

Bkg-01-A 4 1500 ND ND ND ND .11 50 
8kg-01-8 6 2000 ND ND ND ND 16 63 
8kg-02-A 2 730 ND ND ND NO 9.6 41 
8kg-02-B 5 1600 ND NO ND ND 11 63 
Bkg-03-A 7 1500 ND ND ND NO 19 56 
8kg-03-8 9 1200 NO ND 480 NO 15 62 
8kg-04-A 12 1900 NO 1 NO NO 18 56 
8kg-04-8 5 1400 NO NO NO NO 16 52 
8kg-05-A 9 2700 NO NO NO NO 22 37 
8kg-05·8 8 1400 NO NO Nb NO 18 34 
8kg-06-A 13 1500 NO NO NO NO 16 62 
8kg-06-8 6 800 NO NO 420 NO 14 54 
8kg-07-A 5 870 NO NO NO NO 15 21 
8kg-07-8 5 800 NO NO 380 NO 15 21 
Bkg-08-A 3 730 NO NO NO NO 12 33 
Bkg-08-8 5 980 NO NO 430 NO 21 67 
8kg-09-A 8 1100 'NO NO 280 NO 24 41 
Bkg-09-8 5 550 NO NO 640 NO 14 44 
8kg-1 0-A 6 2400 NO NO NO NO 27 52 
8kg-1 0-8 7 2200 NO NO NO NO 27 49 
8kg-11-A 7 2100 ND NO 280 ND 25 60 
Bkg-11-8 a 2400 NO NO 290 NO 35 64 
8kg-12-A 6. 1500 NO NO NO NO 25 46 
8kg-1_2~8 8 1900 NO NO 620 NO 33 69 

Concentrations in mg/kg 
Activities in pCi/g .• 
Sample Identifier XX-XX-A - surface soil ~aniples 
Sample Identifier XX-XX-8 - subsurface soli samples 

oo:t 
C'l ....... 
0) 
(I) 
C'l 

E 
:J 

E '2 
:J 0 
·~ +" 
·;: :J 
1- 0: 

<0.010 <0.009 
<0.022 <0.008 

<0.023 <0.007 
<0.024 <0.012 
<0.084 <0.030 
<0.023 0.035 

'\ 

co 
(I) 

co C'l 
(I) ....... co 10 «:t 
C'l (I) (I) (I) 

E C'l C'l C'l 
I I I 

:J E E E '2 :J :J :J . 
0 '2 '2 '2· +" 10 10 (0 :J .... ... ... 

0:: ::J ::J ::J 

I 

I 

<0.011 0.8 0.28 1 
<0.009 0.3 0.02 0.3 

<0.017 0.03 0.5 
<0.018 0.03 0.6 
<0.017 0.17 0.8 
0.038 0.6 0.33 0.9: 



Normal Parameters for Tijeras Arroyo Local Metal Background Data 
<1} 

E >- E "' E <1} 

:J c ::J c 
c 0 (.) 

E 
::J ·- ~ ro ·c: ·- E .!:::: QJ Qi 

Statistical .E E :J E (1] a. Ol 
·.::; Q) ·;:: "0 

0 ..0 a. "0 c ~ 
:J (/) .c c (1] (1] (.) 

Parameter <1: 
c 

~ 
ro ra 0 0 0 QJ :2 z <( !D (.J (.J (.J u .... ....1 

median 4300 8.5 2 140 2 6 4.2 7.3 9400 7.9 200 6.2 
geometric mean 4579.9 8.6 3 144 2 5 3.7 7.3 8977.5 8.5 195 6 

maximum 10000 16 6 210 3 10 6.6 13 16000 20 330 12 
minimum 2200 4.4 2 95 1 2 0.1 4.2 4400 3.2 99 2.4 

arithmetic average 4970.8 9 3 149 2 5.5 4.2 7.5 9529.2 9.3 202 6.3 
standard deviation 2095.4 3 2 40.5 1 2.3 1.3 2 3219.2 4.2 53.6 2.1 
normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 2.3 

UTL 4927.4 16 7 244 3 11 7.3 12 16962 19 326 11 

Lognormal Parameters for Tijeras Arroyo Local Metal Background Data 
ID 

E > E (/) 

E ID 
:J c :1 c c 0 0 E 

:1 . E .... co ·c: .E ~ Q) 

Statistical .E E ro a. Cl 
~ OJ -E -o 0 ..0 a. c -o· c 

:J rn .... ro ro 
Parameter 

c .... ro ro ..c 0 0 0 Q) 
<( <( <l: OJ u u u u .... ....1 2 

arithmetic average 8.4294 2.2 1 4.97 0 1.6 1.3 2 9.1025 2.1 5.27 
standard deviation 0.4126 0.3 1 0.27 0 0.5 0.8 0.3 0.3631 0.4 0.28 
normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 

UTL 9!3821 2.9 2 . 5.6 1 2.7 3.1 2.6 9.941 3.1 5.91 
eUIL 11874 ·19 10 271 4 14 21 14 20764 23 370 

Insufficient data for mercury, selenium, silver, and thallium to calculate stat?s'tics 
All concentrations in mg/kg-· 

Qi 
~ 
0 z 
1.8 
0.4 
2.3 
2.6 
14 

-

E 
:J 

-o 
ro 
c (.) 

ro c 
> N 
17 52 
18 47 
35 69 
9.6 21 
19 49 
6.9 13 
2.3 2.3 
35 79 

E 
:1 
:0 
ro 
c 0 

c ro 
> N 
2.9 3.8 
0.3 0.3 
2.3 2.3 
3.7 4.6 
40 98 
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Summary of Background Concentrations for Radionuclides in Soil 

Original . 95~ Upper 
Tolerance 

Number ol Number ol Number ol Rejected Distribution Rang a Geometric Mean Median Limit 
Analyte Samples Detects Samples Type (pCVg) n• (pCVg) (pCVg) (pCilg) 

Bismulh·212 324 17 307 Nonparamelrlc 0.~14-2.7 17 1.1055 1,0 -
Bismuth·2H 340 321 19 NonparameJrlc 0.27-1.4 321 0.648 0.8 -
Cesium-137 802 561 26 - - - - - -(Sur lace) - - - Nonparametrlc 0,004-10.1 604 0.200 • 0.2495 -(Subsurlace) - - - 0 Unknown• <deJection limit 172 cdetectiOJl Dmll <detection Umlt -

(<0.0688) (<0.0686) (<0.0666) 
Coballo60 321 11 74 Unknown 0 <detection limit 247 <detection limit cdetectlon limit 

~ (<0,0418) (<0.0418) (<0,0418) 

Lead·2t0" 338 40 292 Nonparametrlc 0.3-12.0 46 2.26838 2o835 -
Lead-212' 323 233 90 . Lognormal Oo1-1.4 233 0,49689 OoS 1.0795 

L ead·214' 249 241 9 Lognormal 0.29-1.13 240 Oo549 0.55 Oo90 

Polassiumo40 722 720 4 Normal 0.192-31.0 718 15o889 15,4 25.34 

Radium·224 24 24 0 Nonparametrlc 0.43-0.97 24 Oo6747 Oo655 -
Radium•225 358 53 314 Logno.rmal 0.5-2.09 54 0.713 0.590 1.94 

Radium·228 24 24 0 Nonparametrlc 0.45-1,05 24 0,695 0.630 -
Radon 0 0 0 Unknown - 0 - - -
Stronltum-90 54 45 9 Nonparametrlc 0.032··1.85 45 0.2528 0.2883 -
Thorium·232 136 135 ·. 0 Lognormal 0.23-1.20 136 0.7971 0.810 1.258 

Thorium·234 365 52 330 Lognormal 0.324-3.0 35 0,7796 0.71 2089 
0 .. 

Tritium 0 0 0 Unlmown - 0 - - --
Uranium·234 4 4 0 Nonparametrlc O.B-1.0 4 Oo897 0.9 -
Uranium-235 95 21 75 Nonparamatrlc 0,05-0,18 20 0.1198 0.1235 -
Uranium-238 223 206 17 Nonparametrlc 0.0033-2o065 206 Oo506 0.763 -.. 

'Sample size. ·• 

'These constituents are not fisted as COC In Table 2·2 lor this media. 
'Constituents ol concern are ol unknown distribution type because data are either below the limll of deJection, unusable, or nonexistent • (XI, /Cf'ftf) 

95" Percentile 
i (pCilg) 

2o7 

008 

-
0092 

<detection limit 
(<000686) 

<deltction limit 
(<0.041 8) 

608 

- I 

-
-

oos5a 

-
1.05 I 

-
Oo756 

-
-
-

1.0 

0.158 

1.1 



z 
0 
~ 



Department of Energy 
Field Office. Albuquerque 

Kiriland Area Ottice 
P 0. Box 5400 

Albuquerque. New Mexico 87115 

OCT_ l 7 1:93 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo St'reet 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Garcia: 

Enclosed are two copies of the Sandia National Laboratories, New Mexico/Department of 
Energy (SNUNMIDOE) response to the New ~exico Environment Department (NMED) 
technical comments on the 23 No Further Act1on (NFA) proposals submitted to NMEO in 
June of 1995. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson 
at (505) 845-6288. 

Enclosure 

cc w/enclosure: 
T. Trujillo, AL, ERD 
W. Cox, SNL, MS 1147 
N. Weber, NMED-AIP 
R. Kern, NMED-AIP 
D. Neleigh, EPA, Region 6 (2 copies) 

cc w/o enclosure: 
B. Oms, KAO-AIP 
E. Krauss, SNL, MS 0141 
B. Hoditschek, NMED 
S. Dinwiddie, NMEO 

Sincerely, 

~ 
\ 
' 



Sandia National Laboratories 
Albuquerque, New Mexico 
. October 199ij 

(Environmental Restoration Project 
Responses to NMED Technical Comments 

on No Further Action Proposals 
Dated June 1995] 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Zamorski, July 29, 1996) 
documenting the review of 23 No Further Action (NFA) Proposals submitted in June 
1995. 

This response document is organized in numerical order by operable unit (OU) and 
subdivided in numerical order by site number, Each OU section provides NMED 
comments repeated in bold by comment number and by site number in the same order as 
provided in the call for response to comments. The DOE/SNL response is written in 
normal font style on a separate line under "Response" .. Responses to general technical 
comments begin on page 3 and responses to site-specific technical comments begin on 
page 4. Responses to general risk assessment comments begin on page 143 and responses 
to specific risk assessment comments begin on page 144. Additional supporting 
information for the site-specific comments is included as figures and tables within each 
comment response and as attachments to each section of this document. 
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RESPONSES TO Ni.\1ED TECHNICAL COl\fMENTS 
ON NO FURTHER ACTION PROPOSALS 

DATED JUNE 1995 

GENERAL TECHNICAL COMMENTS 

1. Please provide a Table of Contents so that the individual sites and their order 
of discussion can be more readily tracked. 

Response: A Table of Contents is provided with each No Further Action Proposal 
submission sent to the regulators. 

2. Information sources are listed for individual proposals within the section 
Sources of Supporting Information. Although the information sources might 
be useful for evaluation of the proposals, it is generally difficult to match the 
information source the referenced document. Information sources should be 
referenced. 

Response: Citations in text to the references cited will be provided in future NF A 
proposals submissions and resubrnissions. 

3. The background soil sampling results should be submitted for Ni.\1ED 
review. 

Response: A Site-Wide statistical study for determining the background 
concentrations of metals and radionuclides in soil and water at Sandia National 
Laboratories/New "M;exico and Kirtland Air Force Base has been recently 
completed and submitted to NMED in March 1996 (IT, 1996). These new 
background values were used to replace values provided for specific NF A 
proposals in this response. 

4. Concerns exist over the sampling of the "septic system" solid waste 
management units (SWMUs). NNIED believes the soil borings for drywells, 
seepage pits, or drain fields are inadequate. The proposal states that soil 
borings/samples were taken near the units (within 10 feet), but not 
underneath them. A sampling plan must be established to investigate 
underneath the seepage pits, drywells, or drain fields. Also, samples taken 
underneath the septic pipes/drain pipes need to be taken deeper than 3 feet. 

Response: See Response to Site-Specific Technical Comment #1 below. 
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Site Specific Technical ou 1309 

17. Site 234, OU 1309, Storm Drain Outfall Site 

a. Comment a for Site 233 is pertinent to Site 234. [a] NMED 
understands that Site 233 received industrial effluent and storm water from 
Technical Area 4 from 1978 to 1991. Currently, the outfall discharges only 
storm water. The rate and volume of discharge are unknown. Potential 
contaminants of concern at Site 233 include metals, VOCs, and SVOCs. 
NMED is concerned that no specifics are provided as to the kinds and 
quantities of wastes managed via outfall discharges. Waste generation 
records and process knowledge might be used to better suggest what kinds 
and quantities of contaminants may have been released to the environment. 

Response: SNL/NM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 234 (Attachment C). 
Waste generation records were not relevant for ER Site 234 because the outfall 
received storm water for only several days per year. The purpose of the outfall 
system was to mitigate soil erosion on the steep slope south ofT A-IV (Figure 1 ). 
No process or waste waters flowed into the outfall system; such fluids ':\'ere 
directed to the sanitary sewer system or two evaporative lagoons. The COCs are 
solely based upon potential contaminants; no releases are known to have occurred 
in the area that drained to the ER Site 234 outfall. Discharges of storm water at 
SNLJNM are monitored by a Storm Water Program that follows Federal and State 
regulatory requirements (SNL/NM, 1995c). 

In the June 1995 NFA Proposal, the potential COCs were considered to be 
chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel 
fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. However, no releases are known to have occurred in the area that 
drains to the ER Site 234 outfall. Likewise, no stained soil or stressed vegetation 
has been documented at the site. Additional historical, regulatory compliance, 
and process infomui:ion for TA-IV has been gathered and is discussed in 
Attachment C. 

As shown on SNL/NM Engineering Sheet UAD-H13 (Figure 2), Site 234 is a 
inactive, storm water system outfall that received water from the southwestern 
part ofT A-IV near Buildings 981. Prior to the early 1990s, the Building 981 
catch basins and roof drains were connected to this series of four, unpaved 
outfalls. The outfalls do not currently receive any type of water. Instead, storm 
water is now plumbed to the ER Site 233 outfall. Since the soil sampling was 
conducted in 1994, sloughed soil has covered the four discharge pipes (outfalls). 
The shallow ditches below the pipes still remain. 
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b. Comments b, d, and e for Site 230 are pertinent to Site 234. [b] A 
maximum sampling depth of 6 to 36 inches may be inadequate to detect any 
contaminants of concern. Additionally, please explain why samples were 
potentially composited over as much as 30 inches? ·why are actual sample 
depths not reported? [d] Method detection limits are not provided in Table 1 
and Appendix B. [e) How was industrial effiuent introduced into the 
drainage system that connected to the outfall? Are there pipes connected to 
the drainage system and/or outfall? Please provide construction plans 
(preferably "as built") of the entire drainage system. 

Response: SNL/NM believes that the sampling interval was appropriate. Soil 
samples were collected from 0 to 36 inches at the ER Site 234 outfalls and 
associated drainage ditches where the potential for contamination was greatest. 
SNL/NM believes that some trace of contamination would be found in the surface 
or shallow subsurface soils if a significant deeper problem existed. The analytical 
methodology incorporated part-per-billion detection limits (Attachment A). Soil 
samples were composited for sampling simplicity due to the homogeneous nature 
of the soil. Each shallow sample was composited using soil from a depth interval 
of 0 - 6 inches. The samples shown in Table 4 with identification numbers that 
end in an "A" represent "shallow" soil (0- G inche~) samples. The mention of the 
subsurface-soil sampling interval being 6 - 36 inches is misleading. The 
subsurface-soil sampling interval was either 6 - 30 inches or 6 - 36 inches, 
depending of the analytes of interest. For convenience sake, the sampling interval 
for all subsurface-soil samples was standardized on the sample collection logs as 
6 - 36 inches. The samples shown in Table 4 with identification numbers that end 
in an end in a "B" represent these "subsurface" samples. The sampling procedures 
are discussed in greater detail in Appendix A of the June 1995 Proposal for 
NFA- Site 234. 

Method detection limits are listed in Attachment A ofthis response. 

Additional historical and process information for TA-IV has been gathered and is 
discussed in Attachment C. 

c. Comment b for Site 231 is pertinent to Site 234. [b] Soil/sediment 
samples should be collected from boreholes drilled along the alignment of the 
outfall and analyzed for constituents determined from process knowledge 
and waste disposal records. 

Response: SNL/NM believes that the lack of significant shallow soil 
contamination at the upper and lower ends of the four ditches is sufficient to 
justify a NF A decision. 

SNUNM ER Project 
October 1996 115 

June 1995 NFA Proposals 
Comment Responses 



Site Specific Technical ou 1309 

d. Section 3.6, Last Paragraph, in reference to SNIJNM's statement 
"Two samples were collected at each of the four inlets". Were the samples 
collected at "inlets" or at outfalls? 

Response: Figure 3 shows that two soil samples were collected at each of the four 
outfalls pipes and also at the end of the drainage ditches. 

e. NMED understands that no actual "inlets" or outfalls are visible at 
the site. NMED is concerned about whether SNLINM sampled the four 
"inlets" at actual locations where waste waters may have been discharged. 

Response: As shown on Figure 3, the soil samples were collected about two ft 
down slope of where surface water had been discharged from each outfall. During 
1994 and 1995, the locations of the outfalls were still evident as holes in the steep 
slope south of TA-IV. Historical aerial photography was used to determine the 
site boundaries and to locate the 1994 soil-sampling points. Because the outfalls 
do not currently receive any type of water and continuing soil erosion occurs on 
the steep slope, the actual outfall pipes are now covered. However, the unlined 
ditches are still present. 

f. RECOI'vfMENDATION: Based upon site concerns, including the lack 
of adequate sampling and inadequate information about the quantities of 
discharges and system construction, NMED considers that NF A is not 
currently appropriate for Site 234. 

Response: SNL/NM believes that the lack of significant shallow soil 
contamination at the most likely release site is sufficient for a NF A decision. The 
soil-sampling results are discussed below in the SNL/NM Analytical Data 
Summary for ER Site 234 section. 

SNUNM Analytical Data Summary for ER Site 234 

Introduction 

Since the submission of the June 1995 Proposal for NF A - Site 234, three 
significant approaches have been employed by the SNLINM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site
wide (the KAFB and SNL/NM area) statistical study has been recently completed 
for determining the background concentrations of metals and radionuclides in soil 
and water (IT, 1996). These new background values are listed in Attachment K 
and have been through a more rigorous statistical analysis and therefore replace 
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the values that were used in the June 1995 NF A proposals. Second, the Tijeras 
Arroyo background values in Attachment K have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA, 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNL/NM with 
U.S. EPA Region VI acceptance. These three approaches and the screening of 
regulatory standards have been incorporated in the ER Site 234 risk assessment 
that is presented in Attachment K. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuclides that exceeded background were evaluated using DOE guidance and 
the RESRAD computer code for residual radioactive material (ORNL, 1994 ). 

Background Concentrations 

As part of the site-wide study, background concentrations were calculated for both 
the surface and subsurface soils of the North Super Group, which is defined as 
soils present in TA-I, TA-II, TA-IV, the northern rim of Tijeras Arroyo, and the 
northeastern portion of KAFB (IT, 1996). The depth of six inches was used for 
defining surface soil from subsurface soil. Two background concentrations are 
therefore listed for most of the metals and radionuclides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) or 
95th Percentiles. An UTL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those COCs with 
nonparametric distributions. 

Quality Assurance I Quality Control 

The analytical results that were previously presented in the June 1995 Proposal 
for NFA- Site 234 as Table 1 and Appendix B have been reorganized in this NOD 
response to incorporate the three new approaches. To prevent confusion, the 
·reorganized analytical data are presented herein as Tables 4, 5, and 6. The tables 
present the maximum concentrations for each detected analyte as reported by the 
two, CLP-certified, offsite analytical laboratories (the Quanterra Environmental 
Services- St. Louis Laboratory and the ENCOTEC- Ann Arbor laboratory). The 
actual laboratory reports are available for review at the ER Project Records Center 
in Building 6584. 

Attachment A lists the analytical methods and detection limits that were used in 
the Tijeras Arroyo OU sampling program. Quality Assurance (QA) samples, 
including field duplicates, trip blanks and rinsate samples, also were collected as 
part of the Tijeras Arroyo OU site-sampling program. The QA results 
demonstrated the effectiveness of the decontamination procedures (Appendix B -
June 1995 Proposal for NFA- Site 234). Eleven QA-field duplicates were 
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T bl 4 All a e reporte d t ti concen ra ons o rvoc san sm Ite so1 samp1 es. d SVOC . ER s· 234 'I 

Sample Analyte Type Detection Limit Reported Qualifier 
Identifier1 (mg/kg, ppm) Concentration 

(mgfkg, ppm) 

234-01-B 2-butanone VOC' 0.010 0.002 B'J' 
234-02-B 2-butanone voc 0.010 0.003 BJ 
234-03-B 2-butanone voc 0.010 0.005 BJ 
234-04-B 2-butanone VOC 0.010 0.004 BJ 
234-05-B 2-butanone VOC 0.010 0.003 BJ 
234-06-B 2-butanone voc 0.010 0.004 BJ 
234-05-A Benzo (b) fluoranthene SVOC' 0.330 0.043 J 
234-05-A Benzo (a) Q}'fene svoc 0.330 0.048 J 
234-03-A Bis (2-ethvlhexyl) phthalate svoc 0.330 0.28 BJ 
234-05-A Chrysene svoc 0.330 0.062 J 
234-05-A Pyrene svoc 0.330 0.034 J 

1Sample identifier: First set of numbers denotes ER Site, second set of numbers denotes sample location, 
letter designator denotes sample depth (A denotes sample depth of 0- 6 inches; B denotes sample depth of 
6 - 30 or 6- 36 inches). 
'VOC =Volatile organic compound (EPA Method 8240). 
'B = Qualifier denotes that the analyte was measurerl in the associated blank sample. 
•J = Qualifier denotes that the analyte was reported at below the laboratory detection limit. 
'SVOC = Semi-volatile organic compound (EIJ,>I-, Method 8270). 
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Table 5. Comparison of maximum concentrations in ER Site 234 soil versus Proposed SubpartS action levels and background UTLs and 95th 
Percentiles for North Super Group surface and subsurface soils 

--

Analyte Maximum Proposed Subpart S and Surface soil UTL Surface soil 95th Subsurface Subsurface soil 95th 
concentration in Lead action levels (mg/kg, ppm) (IT, Percentile soil UTL Percentile (mg/kg, 
ER Site 234 soil (mg/kg, ppm) (EPA, 1996) (mg/kg, ppm) (IT, (mg/kg, ppm) ppm) 
(mg/kg, ppm} 1990;EPA, 1994) 19962_ (IT, 1996) (IT, 1996) 

Metals 
Aluminum (AI) 11,000.0 n.s. 1 n.c.' n.c. n.c. n.c. 
Antinomy (Sb) 17.0 30.0 n.a.' 3.9 n.a. 3.9 
Arsenic (As) 6.3 80.0 n.a. 5.6 n.a. 4.4 
Barium (Ba) 240.0 4,000.0 n.a. 200.0 n.a. 336.0 
Beryllium (Be) 0.5 0.2 n.a. 0.8 n.a. 0.8 
Cadmium (Cd) 3.0 40.0 n.a. 1.6 n.a. 0.9 
Calcium (Ca) 65,000.0 n.s. n.c. n.c. n.c. n.c. 
Chromium (Cr)-total . 11.0 n.s. n.a. 17.3 n.a. 12.8 
Chromium-VI J.Cr+6) <0.1 400.0 n.c. n.c. n.c. n.c. 
Cobalt (Co) 5.7 n.s. n.a. 7.1 n.a. 8.8 
Copper (Cu) 13.0 n.s. n.a. 25.5 n.a. _88.2 
Iron (Fe) 13,000.0 n.s. n.c. n.c. n.c . n.c. 
Lead (Pb) 13.0 400.0. 68.0 n.a. n.a. 11.2 
Magnesium (Mg) 4,800.0 n.s. n.c. n.c. n.c. n.c. 
Manganese (Mn) 260.0 n.s. n.c. n.c. n.c. n.c. 
Mercury (Hg) <0.04 20.0 n.a. 0.31 n.a. <0.1 
Nickel (Ni) 10.0 2,000.0 n.a. 25.4 n.a. 25.4 
Potassium (K) 3,200.0 n.s. n.c. n.c. n.c. n.c. 
Selenium (Se) <0.25 n.s. n.a. <1.0 n.a. <1.0 
Silver (Ag) <0.5 200.0 n.a. 2.0 n.a. <1.0 
Sodium (Na) 480.0 n.s. n.c. n.c. n.c. n.c. 
Thallium (Tl) <0.5 n.s. n.a. <1.1 n.a. <1.1 
Vanadium (V) 30.0 n.s. 47.2 n.a. n.a . 42.8 
Zinc (Zn) 77.0 n.s. n.a. 82.4 n.a. 82.4 
Miscellaneous 
TPH <40.0 n.s. n.c. n.c. n.c. n.c. 

1n.s. = not specified. 
2n.c. =not calculaled. The ana lyle is not a COC for SNL or KAfB (ff, 1996). 
1n.a. = nol applicable. The UTL is provided for !hose COCs wilh nom~al or lugnonnal distributions; lhe 951h percentile)s provjded for llwse COCs wilh nonparamelric distributions. 
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Table 6. Comparison of all reported maximum radionuclide activities in ER Site 234 soil versus 
b k d UTL d 9-th P fl f SNL N rth A G . rf d b rf "I ac ~groun san , ercen 1 es or 0 rea roup su ace an su su ace so1 s. 

Radionuclide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in liTL (pCi/ g) 95th soil UTL 95th Percentile 
ER Site (IT, 1996) Percentile (pCi/g) (IT, (pCi/g) 
234 soil (pCi/g) (IT, 1996) (IT, I 996) 
(pCi/g) 1996) 

Plutonium-238 <0.008 n.c.' n.c. n.c. n.c. 
Plutonium-239/240 <0.004 n.c. n.c. n.c. n.c. 
Tritium 0.40 n.c. n.c. n.c. n.c. 
Uranium-234 0.59 1.6 n.a. 1.6 n.a.' 
Uranium-235/236 0.013 n.a. 0.18 n.a. 0.18 
Uranium-238 0.56 n.a. 1.3 n.a. 1.3 

'n.c. = not calculated. The analyte IS not a COC at SNL or KAFB (IT, 1996). 
'n.a. =not applicable. The liTL is provided for those COCs with normal or lognormal distributions; the 
95th percentile is provided for those COCs with nonparametric distributions. 
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collected for the soil samples (Attachment B). Relative percent difference (RPD) 
values were calculated for the metals, nitrate/nitrite, and radionuclides. The lack 
of detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be 
calculated for those compounds. Of the 111 detectable metal and nitrate/nitrite 
concentrations, 85% of the RPDs were below the EPA-recommended target of 
35%. Fifteen percent of the remaining RPDs were above the 35% target and 
probably are a function of the soil heterogeneity rather than a systematic error in 
sampling or analytical procedures. Of the nine detectable radionuclide activities, 
six were above the EPA-recommended target of 35%. However, the use of RPDs 
to evaluate the radionuclides values does not appear to be realistic because the 
activities were less than one pCilg. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
U-235/236 was reported at 0.023 pCilg with a 2-sigma error of0.018 pCi/g. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCi/g and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCi/g. Soil heterogeneity could also account for the 
range ofRPD values for the radionuclides. To conclude, the RPD values indicate 
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient 
precision for preparing this NOD response. 

Table 4 is the most detailed table and contains the maximum concentrations as 
well as all reported concentrations, including 'J' and 'B' values, for VOCs and 
SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and 
nitrate/nitrite (N02+N03) in ER Site 234 soil versus the Proposed SubpartS 
action levels (EPA, 1990) and the newly available background values (IT, 1996). 
Table 6 compares the maximum radionuclide activities in ER Site 234 soil versus 
the background UTLs and 95th Percentiles. 

Sampling Locations 

Twelve soil samples (234-01-A, 234-01-B, 234-02-A, 234-02-B, 234-03-A, 
234-03-B, 234-04-A, 234-04-B, 234-05-A, 234-05-B, 234-06-A, and 234-06-B) 
were collected along the drainage ditches below the outfalls (Figure 3). No VOC 
or SVOC contamination was detected in the ER Site 234 soil samples (Table 4). 
Six organic compounds were reported with either 'J' and 'B' qualifiers as being 
below the laboratory reporting limit, or being detected in the associated blank 
sample, respectively. TPH was not detected in soil above the detection limit of 
40 mg/kg (ppm). 

SNUNM ER Project 
October 1996 122 

June 1995 NFA Proposals 
Comment Responses 



Site Specific Technical ou 1309 

Risk Assessment Conclusion 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scenario the Hazard Index (0.02) 
is significantly less than the U.S. EPA standard of 1. The estimated cancer risk 
( 4 x 10·6

) is in the low-end of the suggested acceptable risk range (1 0-4 to 10·6
). 

The calculations show that for the residential land-use scenario the Hazard Index 
(0.09) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (2 x 10·5

) is in the middle of the suggested acceptable risk range (1 0-4 to 
10·6). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated doses are 2 X 10·5 and 
2 X 10-6 mrern!yr for the industrial and residential land-use scenarios, respectively. 
These values are much less than the Total Effective Dose Equivalent (TEDE) goal 
of 15 mrern!yr ( 40 CFR Part 196, 1994 ). The corresponding estimated cancer risk 
values are 1 x 10·9 and 4 x 10· 11 for the industrial and residential land-use 
scenarios, respectively. These values are also much less than risk values 
calculated due to naturally occurring radiation. In conclusion, ER Site 234 does 
not have significant potential from either non-radioactive or radioactive 
contaminants to affecL human health under either an industrial or a residential 
land-use scenario (Attachment K). 

SNL/NM reiterates the request that the ER Site 234 be approved for NF A status. 

18. Site 235, OU 1309. Storm Drain Outfall Site 

a. Comment. a for Site 233 is pertinent to Site 235. [a] NMED 
understands that Site 233 received industrial effiuent and storm water from 
Technical Area 4 from 1978 to 1991. Currently, the outfall discharges only 
storm water. The rate and volume of discharge are unknown. Potential 
contaminants of concern at Site 233 include metals, VOCs, and SVOCs. 
NMED is concerned that no specifics are provided as to the kinds and 
quantities of wastes managed via outfall discharges. Waste generation 
records and process knowledge might be used to better suggest what kinds 
and quantities of contaminants may have been released to the environment. 

Response: SNL/NM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 235 (Attachment C). 
Waste generation records are not applicable for ER Site 235 because the outfall 
receives storm water. Industrial waste streams have not and do not enter the 
outfall. The purpose of the outfall system is to mitigate soil erosion along 
Pennsylvania Avenue. Sporadic storm water from the northeastern part of KAFB, 
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Attachment A -
Analytical Methods for Soil Samples 

Table A-1. Analytical Methods and Detection Limits for Cyanide, Nitrate/Nitrite, SVOCs, TKN, TPH, and 
VOCs in soil 

Analyte Method Detection Limit. mg/kg (ppm) 

Cvanide U.S. EPA Method 9010 0.10 
Nitrate/Nitrite U.S. EPA Method 353.2 100.0 

SYOCs U.S. EPA Method 8270 0.30 - 2.6 

TPH U.S. EPA Method 418.1 40.0 

VOCs U.S. EPA Method 8240 0.005- 0.010 
ENCOTEC = Environmental Control Technology Corporation, Ann Arbor, Michigan 
SVOCs = Semi-volatile organic compounds 
TKN =Total Kjedahl Nitrogen 
TPH =Total Petroleum Hydrocarbons 
VOCs =Volatile Organic Compounds 

Table A 2 Analvtical Methods and Detection Limits for Metals in soil -
~ 

Metal U.S. EPA Method Detection Limit (mglkg, 
ppm\ ........ , 

Aluminum( AI) 6010 10 
Antinomy (Sb) 6010 3.0 
A.rsenic (As) 6010 0.50 
Barium (Ba) 6010 10 

· Beryllium (Be) 6010 0.25 
Cadmium (Cd) 6010 0.27 
Calcium (Ca) 6010 250 
Chromium (Cr)-total 6010 1.0 
Chromium-VI (Cr+6) 7196 0.1 
Cobalt (Co) 6010 2.5 
Copper (Cu) 6010 1.2 
Iron (Fe) 6010 5.0 
Lead (?b) 6010 2.0 
Magnesium (Mg) 6010 256 
Manganese (Mn) 6010 0.75 
Mercury (Hg) 7471 0.04 
Nickel (Ni) 6010 2.0 
Potassium (K) 6010 250 
Selenium (Se) 7741 0.25 
Silver (Ag) 6010 0.5 
Sodium (Na) 6010 250 
Thalli u.rn (Tl) 6020 0.5 
Vanadi urn (V) 6010 2.5 
Zinc (Zn) 6010 1.0 

A-1 

Analvtical Lab 
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ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 

Analytical Lab 

ENCOTEC 
ENCOTEC 
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ENCOTEC 
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ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 



Table A 3 Analytical Methods and Detection Limits for Hioh Explosive Compounds in soil - ~ 

High Explosive Compound U.S. EPA Method Detection Limit Analytical Lab 
(m>!/kg, ppm) 

I .3-Dinitrobenzene 8330 1.25 ENCOTEC 

2.4-Dinitrotoluene 8330 1.25 ENCOTEC 

2.6-Dinitrotoluene 8330 1.25 ENCOTEC 

HMX 8330 1.25 ENCOTEC 

Nitrobenzene 8330 1.25 ENCOTEC 

o-nitrotoluene 8330 1.25 ENCOTEC 

m-nitrotoluene 8330 1.25 ENCOTEC 

p-nitrotoluene 8330 1.25 ENCOTEC 

RDX 8330 1.25 ENCOTEC 

Ter:ryl 8330 1.25 ENCOTEC 
1.3.5-Trinitrobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 

Table A-4 Analytical Methods for Radionuclides in soil - "~ 
.. ·-- - -· 

Radionuclide Method Analytical Lab 

Americium-241 HASL 300- Gamma Spectroscopy Quanterra 
Cadmium-! 09 HASL 300- Gamma Spectroscopy Quanterra 
Cerium-139 HASL 300- Gamma Spectroscopy Ou,anterra 
Cesium-137 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-57 HASL 300 - Gamma Spectroscopv Quanterra 
Cobalt-60 HASL 300- Gamma Spectroscopy Quanterra 
lodine-129 HASL 300 - Gamma Spectroscopy Quanterra 

Lead-212/214 HASL 300- Gamma Spectroscopy Quanterra 
Mercurv-203 HASL 300 - Gamma Spectroscopy Quanterra 
P1utonium-23 8 NAS-NS-3058 /SL13028/SL13033 Quanterra 
Plutonium-239/240 NAS-NS-3058 /SL13028/SL13033 _Quanterra 
Potassium-40 HASL 300- Gamma Spectroscopy Quanterra 
Strontium-85 HASL 300- Gamma Spectroscopy . Quanterra 
Thorium-232 HASL 300- Gamma Spectroscopy Quanterra 
Thorium-234 HASL 300- Gamma Spectroscopy Quanterra 
Tin-113 HASL 300- Gamma Spectroscopy Ouanterra 
Tritium EERF-H.Ol Ouanterra 
Uranium-234 NAS-NS-3050 _Quanterra 
Uranium-235/236 NAS-NS-3050 Quanterra 
Uranium-238 NAS-NS-3050 Quanterra 
Yttrium-88 HASL 300- Gamma Spectroscopy _Quanterra 

Quanterra = Quanterra Environmental Serv1ces - St. Lou1s Laboratory 

A-2 
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Attachment B -
RPD Values for Soil Samples 

T b B-1 RPD a le va ues or so II 1 227 03 B sam_pJe - -
Analyte Sample 227-03-B, Sample 227-03-B-duplicate, 

concentration (mglkg) or concentration (mglkg) or activity 
activitv (pCi/g) (pCi/g) 

AI 6400 5100 

Sb 9.9 8.8 

As 5.6 0.92 
Ba 14{) 140 

Be 0.25 <0.25 

Cd 2.9 2.1 

Cr 7.4 5.9 

Co 4.6 4.5 

Cu 11 10 

Fe 16000 13000 

Pb 8.9 7.5 
Mn 230 200 

Hg <0.04 <0.04 

Ni 5.9 5.4 
v 33 25 

Zn 50 48 
Nitrate/Nitrite 1.4 <100 

Pu-239/240 n.d.a. n.d.a. 

U-238 n.d.a. n.d.a. 

U-235/236 n.d.a. n.d.a. 

U-234 n.d.a. n.d.a. 

Tritium n.d.a. n.d.a. 

RPD = Relanve percent difference= [{DJ-D2}/{(D1+D2)/2}] x 100 
n.d.a. = no duplicate analysis 
N/A =not applicable 
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RPD (%) 

23 

12 

144 

0 

N/A 

32 

23 

2 

10 

21 

17 

14 

NIA 

9 
28 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 



Table B-2. RPD values or soa sample -fi ') I 229 04 -A. 
Analyte Sample :!29-04-A, concentratic n Sample 229-04-A-duplicate, RPD(%) 

(mglkg) or activity (pCi/g) concentration (mglkg) or 
activi!Y (pCi~) 

AI 8100 7700 5 
Sb 13 . 12 8 

As 5.7 1.5 117 

Ba 150 t40 7 
Be 0.32 0.30 6 
Cd 2.3 2.2 4 

Cr 8.0 8.0 0 

Co 4.2 4.2 0 

Cu 7.9 7.7 3 
Fe 13000 12000 8 

Pb 12 11 9 

Mn 210 190 10 

Hg <0.04 <0.04 NIA 
Ni 6.3 6.2 2 
v 24 24 0 

Zn 55 52 6 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. NIA 
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3 RPD Table B- • va ues f 'I I 230-04 B or so1 samole - . 
Analyte Sample 230-04-B, Sample 230-04-B-duplicate, RPD (%) 

concentration (mg/kg) or concentration (mg/kg) or 
activitv (pCilll) activitv (pCi/1!:) 

AI 2400 1500 46 

Sb 4.9 3.3 39 

As 1.7 1.6 6 

Ba 140 130 1 

Be <0.25 <0.25 NIA 
Cd 0.68 0.61 11 

Cr 3.1 2.3 30 

Co 2.5 ND NIA 
Cu 18 15 18 

Fe 4500 3500 25 

Pb 4.2 4.1 2 

Mn 120 110 9 

Hg <0.04 <0.04 N/A 

Ni 3.4 3.0 13 

v 9.7 9.1 6 

Zn 82 71 14 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. NIA 
U-235/236 n.d.a. n.d.a. NIA 

U-234 n.d.a. n.d.a. NIA 
Tritium n.d.a. n.d.a. NIA 
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Table B-4. RPD values for soil sample J_- 1-A. I 2 ~ 0 
Analyte Sample 235-01-A, concentration Sample 235-01-A-duplicate, RPD(%) 

(mglkg) or activity (pCi/g) concentration {mglkg) or 
activity (pCi/~) 

AI 3600 3000 18 

Sb 6.2 5.3 16 

As 5.1 1.3 119 

Ba 160 150 6 

Be <0.25 <0.25 N/A 
Cd 2.7 1.6 51 

Cr 6.0 4.2 35 

Co 8.4 5.7 38 

Cu 6.6 6.5 2 

Fe 20000 12000 50 

Pb 9.4 7.6 21 

Mn 210 180 15 

Hg <0.04 <0.04 N/A 
Ni 4.5 4.4 2 

v 36 22 48 
Zn 66 66 0 

Nitrate/Nitrite n.d.a. n.d.a. NIA 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. NIA 

U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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T bl B-S RPD a1 ~ 
., I 50-01 B a e v ues or sm sample - . 

Analyte Sample 50-01-B, Sample 50-01-B-duplicate, RPD{%) 
concentration (mglkg) or concentration (mglkg) or 

activitv (pCi!g)- activity (pCi/.'1; 

AI 3900 3100 23 

Sb 7.5 6.5 14 

As 2.1 2.0 5 
Ba 110 110 0 

Be 0.26 0.25 4 

Cd l.3 l.3 0 
Cr 4.3 4.1 5 
Co 4 3.9 3 

Cu 6.2 5.7 8 

Fe 8800 7600 15 

Pb 6.6 5.9 11 

Mn 150 130 14 

Hg <0.04 <0.04 NIA 
Ni 4.5 4.2 7 

v 18 17 6 

Zn 21 18 15 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. NIA 
Tritium n.d.a. n.d.a. NIA 
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Table B-6. RPD values or so1 sam_l)Je -"I I 50..()2 A 
Analyte Sample 50-02-A. Sample 50-02-A-duplicate, RPD(%) 

concentration (mglkg) or concentration (mg/kg) or activity 
activitv (pCilg) (pCilg) 

AI 7000 5800 19 

Sb 14 12 15 

As 6.4 4.2 42 

Ba 280 220 24 

Be 0.55 0.38 37 

Cd 2.2 1.6 32 

Cr 8.3 5.2 46 

Co 6.1 4.3 35 

Cu 17 12 34 

Fe 9000 6700 29 

Pb 35 25 33 

Mn 290 210 32 

Hg <0.04 0.04 N/A 

Ni 9.4 7.1 28 

v 18 11 48 

Zn 69 61 12 

Nitrate/Nitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-2351236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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T bl B-7 RPD ~ 'I I BKG-05 A a e . or so1 sample -
Analyte Sample BKG-05-A, Sample BKG-05-A-duplicate, RPD (%) 

concentration (mglkg) or activity concentration (mglkg) or activity 
(pCi/g) (oCi/g) 

AI 6400 5900 8 
Sb 13 12 8 

As 7.6 5.7 29 

Ba 210 190 10 

Be 0.53 0.50 6 

Cd 1.8 1.7 6 

Cr 6.1 6.0 2 

Co 6.6 6.3 5 

Cu 14 14 0 

Fe 10000 10000 0 

Pb 16 16 0 

Mn 330 320 3 

Hg <0.04 <0.04 N/A 

Ni 8.9 8.7 2 

v 24 22 9 

Zn 37 36 3 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. NIA 

Tritium n.d.a. n.d.a. NIA 
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Table B-8. RPD va ues or sot sample - - . 'l I 227 02 A 
Analyte Sample 227-02-A, concentration Sample 227-02-A-duplicate, RPD (%) 

(mg/kg) or activity (pCi/g) concentration (mg/kg) or activity 
JpCiLg_) 

AI 6500 5800 11 

Sb 11 9.3 17 

As 5.9 1.4 123 

Ba 180 150 18 

Be <0.25 <0.25 N/A 

Cd 2.5 2.1 17 

Cr 6.6 6.4 3 

Co 4.1 4.1 0 

Cu 13 7.8 50 

Fe 14000 13000 7 

Pb 9.1 7.5 19 

Mn 170 160 6 

Hg <0.04 <0.04 NIA 
Ni 5.9 5.4 9 
v 28 27 4 

Zn 51 51 0 

~itrate/Nitrite 9.3 2.7 NIA 
Pu-239/240 n.d.a. n.d.a. N!A 

U-238 n.d.a. n.d.a. N!A 
U-235/236 n.d.a. n.d.a. NIA 

U-234 n.d.a. n.d.a. NIA 
Tritium n.d.a. n.d.a. NIA 
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Table B-9. RPD values or soi sample . . I 229 03 B 
Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPD (%) 

concentration (mg/kg) or concentration (mglkg) or activity 
activitv (I>_Ci[g) (pCi/g) 

AI n.d.a. n.d.a. NIA 
Sb n.d.a. n.d.a. NIA 
As n.d.a. n.d.a. NIA 
Ba n.d.a. n.d.a. NIA 
Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. NIA 
Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. NIA 
Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. NIA 
Pb n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. NIA 
Ni n.d.a. n.d.a. NIA 
v n.d.a. n.d.a. NIA 
Zn n.d.a. n.d.a. N/A 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. N!A 

U-238 0.99 0.45 75 

U-235/236 0.060 0.058 3 
U-234 l.OO 0.45 76 

Tritium n.d.a. n.d.a. ~/A 
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Table B-10. RPD va ues or soa sample - -"I I 229 01 A 
Analyte Sample 229-01-A, Sample 229-01-A-duplicate, RPD (%) 

concentration (mglkg) or concentration (mglkg) or 
activity {pCi/g) activity (pCi/g) 

AI n.d.a. n.d.a. NIA 
Sb n.d.a. n.d.a. NIA 
As n.d.a. n.d.a. NIA 
Ba n.d.a. n.d.a. NIA 
Be n.d.a. n.d.a. NIA 
Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. NIA 
Pb n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. NIA 
Hg n.d.a. n.d.a. NIA 
Ni n.d.a. n.d.a. N/A 
v n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.a. N/A 
Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-2391240 n.d.a. n.d.a. N/A 

U-238 0.73 0.45 47 
U-235/236 0.17 0.034 133 

U-234 0.67 0.6 11 
Tritium n.d.a. n.d.a. N/A 
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Table B-11. RP D va ues or sm sample - -fi 'I I 227 03 A 
Analyte Sample 227-03-A, Sample 227-03-A-duplicate. RPD(%) 

concentration (mglkg) or concentration (mglkg) or 
activitv (pCi/'!) activity (pCife) 

AI n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. NIA 
Cu n.d.a. n.d.a. NIA 
Fe n.d.a. n.d.a. NIA 
Pb n.d.a. n.d.a. NIA 
Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. NIA 
Ni n.d.a. n.d.a. NIA 
v n.d.a. n.d.a. NIA 
Zn n.d.a. n.d.a. NIA 

Nitrate/Nitrite n.d.a. n.d.a. N!A 
Pu-239/240 n.d.a. n.d.a. NIA 

U-238 0.67 0.4 50 
U-235/236 0.15 0.023 147 

U-234 0.67 0.61 9 
Tritium <0.012 <0.014 NIA 
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Attachment C -
Relevant Environmental Aspects of TA-IV 

Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals in June 1995, SNL 
has collected additional historical, regulatory compliance, and process information for 
Technical Area IV (TA-IV). In April 1996, the Environmental Assessment for Operation, 
Upgrades, and Modifications in SNL/NM Technical Area IV was submitted to various 
agencies (SNL/NM, 1996). SNL Organization 9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation beginning in 1980, TA-IV 
is the newest SNL technical area and has always operated using modern environmental, 
safety, and health procedures and considerations. Approximately 750 people work at the 
83 acre facility. The principal mission for TA-IV is the research, development, and 
testing of pulsed power technology. Other activities include computer science, flight 
dynamics, satellite processing, and robotics. Major facilities include the SATURN x-ray 
facility, the High Energy Radiation Megavolt Electron Source-III (HERMES-III) gamma
ray facility, and the Particle Beam Fusion Accelerator-II (PBF A-II). Other smaller 
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and 
Satellite Processing Facility, the parallel Computing Science Laboratory, the Robotics 
Labora,tory, and seyen small accelerators. 

Biological re:Wutcc:s were evaluated before the construction of various TA-IV buildings 
was begun. An Environmental Assessment for Operation, Upgrades, and Modifications 
in SNLINM Technical Area IV be was submitted to various agencies in 1996 (SNL/NM, 
1996). This evaluation ofbiological resources at TA-IV is relevant for ten of the ER Sites 
(sites 46, 50, 77, 227, 229, 230, 231, 233, 234, and 235). These ten sites are located along 
the northern rim of Tijeras Arroyo in the vicinity of TA-I, TA-Il, TA-IV, Pennsylvania 
A venue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity ofT A-IV. Vegetation is limited to 
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and 
cover are not available to support wildlife. No federally-listed endangered or threatened 
species (plants or animals) or state-listed endangered wildlife species (Group 1 or Group 
2) are known to occur within the vicinity of TA-IV, based on two ·biological surveys 
performed by IT Corporation in 1995 for the SNL/NM Environmental Restoration 
Projec;t (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intermittent, occurring during periods of precipitation. The Environmental Assessment 
report concluded that additional building construction would have no impact on biological 
resources. 

Air monitoring is routinely conducted at T A-IV when the various accelerators are 
operating. The HERMES-III, PBF A-II, and SABRE accelerators generate short-lived 
nitrogen-13 and oxygen-15 radioactive air emissions but are in amounts million of times 
smaller than Clear Air Act standards (SNLINM, 1995c ). The half-lives for nitrogen-13 
and oxygen-15 are 10 minutes and 2 minutes, respectively. The SA TURN accelerator has 
historically released tritium, but the dose was at such a low level that the source was 
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP) 
permit requirement. 
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No ER sites are located within TA-IV. Likewise, no septic tanks have been used at TA
IV. However, 21 aboveground and underground storage tanks (USTs) have been used, 
primarily for storing dielectric oil. Only above storage tanks (ASTs) are_still in use at 
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs 
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994; 
no soil contamination was present. 

The Storm Water Program in the SNL/NM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNL/NM. The storm-water results are reported 
annually in the Site Environmental Report (SNL/NM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNL/NM 
submitted an Application For Pennit to Discharge Stormwater - Discharges Associated 
with Industrial Activity to U.S. EPA Region VI in 1992 (SNL/NM, 1992). Due to 
workload constraints, the U.S. EPA has not acted on the permit. In 1996, SNL/NM will 
submit a multi-sector permit to the U.S. EPA for their approval with State of New 
Mexico review and concurrence. 

The Storm Drain System Outfall known as ER Site 235 is located about 500ft southwest 
of TA-IV on the northern rim of Tijeras Arroyo neartht·Pcrursylvania Avenue bridge. 
The site consists of a flood-control channel that extends for about 1,500 ft below a 
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at 
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application 
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force 
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute 
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475 
acres of which 65% is an impervious surface (SNL, 1996). Figures in the NOD response 
for ER Site 235 show the watershed. The SNLINM Storm Water Program collected water 
samples from Outfall5 on July 23, 1992, August 6, 1992, and May 25, 1994. Composite 
and grab samples were andyzed for total metals, general inorganics, and various other 
parameters. Since the NPDES application has not been reviewed bythe U.S. EPA, the 
water samples have been compared to the most stringent standards available (Federal 
drinking water standards). Except for manganese and coliform, the quality of the storm 
water was better than the Federal standards (Tables C-1 and C-2). Manganese was 
reported at 0.13 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level (SMCL) of0.05 mg/L (ppm). However, the metal analyses were total 
values, not the dissolved values which are typically compared to drinking water 
standards. The presence of coliform at 2,000 colonies per 100 mL of water most likely 
reflects transient wildlife. Water samples were not collected in 1993 or 1995 because of 
insufficient precipitation. 

In the June 199 5 NF A Proposal, the SNLINM ER project considered the potential COCs 
in soil at ER Site 235 to be: chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, diesel fuel, and mineral oil. Both radiation and unexploded ordnance 
(UXO) field surveys have been conducted at ER Site 235; no anomalies were detected. 
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No stained soil or stressed vegetation has been documented at the site. The SNL/NM ER 
project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 

Five other o·utfalls (ER Sites 230, 231, 232, 233, and 234) are located along the steep, 
Tijeras Arroyo northern rim at the eastern and southern edges of TA-IV. The purpose of 
the TA-IV outfalls is to reduce the amount of soil erosion caused by storm water. 
Discharge of storm water only occurs several days per year. During the period of April 7 
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten 
different days. Engineering drawings for the TA-IV storm-water and sanitary-sewer 
systems are presented in the NOD responses for ER Sites 230, 231, 233, and 234. No 
process or waste waters flow into the outfalls. Such fluids are directed to the sanitary 
sewer system or two evaporative lagoons. 

The five TA-IV outfalls were added to the ER site list in 1993. However, only one of the 
sites has been involved in the spill or release of a Reportable Quantity (SNL, 1995b). 

· The sole incident occurred in 1994 when mineral oil was spilled at ER Site 232. The 
contaminated soil was subsequently removed for off-site ·disposal. A NF A proposal for 
ER Site 232 will be submitted to NMED in late 1996. 

In theJunc 1995 NF A Proposals, the SNL/NM ER project considered the potential 
COCs in soil at ER Sites 230, 231, 233, and 234 to be: chromates, antifoulants, 
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, petroleum products, and 
mineral oil. Both radiation and unexploded ordnance (UXO) field surveys have been 
conducted at each site; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at any of the sites. The SNLINM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 

Outfall 6 is a catch basin that is located about 50ft upslope of ER Site 233. According to 
NPDES guidance, only one ·of the TA-IV outfalls requires monitoring because all theTA
IV outfalls receive storm water from sim'ilaf som'ces (Fink, 1996). Due to· infrequent 
precipitation and the lack of an automatic sampler, only two water samples (July 31 and 
September 15, 1992) have been collected at Outfall 6. Except for manganese and coliform, 
the quality of storm water was better than the Federal standards for drinking water (Table 
C-3). Manganese was reported at 0.24 mg/L (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of 0.05 mg/L (ppm). However, the metal analyses 
were total values, not the dissolved values which are typically compared to drinking 
water standards. The presence of coliform at 4,000 colonies per 100 mL of water most 
likely reflects transient wildlife. 

Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar 
functions. The primary purpose of the two lagoons is to store surface-water runoff from 
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill
containment areas (SNL/NM, 1995b). Both lagoons are lined with synthetic geotextile 
membranes. Surface-water runoff is pumped to the lagoons by manually operated sump 
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pumps. If visible oil is present in the sumps, a manually operated skimmer is used to 
transfer the skimmed oil to an oil storage tank. Lagoon #1 (ER Site 77) is located to the 
south of TA-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is 137,000 gallons. 
Lagoon #2 is located in the eastern section of TA-IV and also receives non-routine water 
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2 
is 127,000 gallons. 

Operation of the two lagoons is the responsibility of SNL/NM Organization 9300 with 
oversight by the Water Quality Program in SNLINM Organization 7500. The lagoons are 
regulated by NMED under 'Surface Water Discharge Plan 530' (DP-530). The Water 
Quality Program conducts semiannual inspections that include the measurement of the 
water levels and the collection of water samples. To date, water has not overflowed onto 
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS), 
volatile organics, and extractable organics. Water quality results have not necessitated the 
pumping of the water for off-site disposal. NMED inspected the surface impoundments 
twice during 1995; no deficiencies were noted. The SNL/NM Water Quality Program 
submits a lagoon-monitoring report to NMED on a semiarmual basis. The report includes 
water level measurements and analytical data. 
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Table C-1. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992 
(SNL/NM 199?) 

' -. 
Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 

flow-weighted composite or SMCL, mg!L (ppm) 
. samples. mg/L (ppm) 

Arsenic. total 0.0059 0.050 206.2 
Barium. total 0.22 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium. total <0.010 0.1 218.2 
Copper, total 0.034 1.0 200.7 
Lead. total 0.014 0.015 239.2 
Manganese. total 0.13 0.05 200.7 
Mercury. total <0.00020. 0.002 245.1 
Nickel, total <0.040 0.1 200.7-
Selenium, total <0.0050 0.05 270.2 
Silver. total <0.010 0.1 200.7 
Zinc, total 0.18 5.0 200.7 
BOD 11.0 n.s. 405.1 
COD 87.9 n.s. 4·10.0 
Cyanide · <0.010 .. . 335.2 . ' .. .. · n.s . 
Fluoride 0.21 2.0 340.2 
Gross Alpha 0±20 pCi!L 0 pCi/L 900.0/71108 

.L c;~oss Beta 10±20 pCi!L 0 rnrem 900.0/71108 
HPLC Explosives <0.032 0.0032 8330 
Nitrate+ Nitrite 0.76 10.0 353.2 
Oil and Grease < 1.0 n.s. 413 
Orthophosphate 0.18 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.016 n.s. 8040 
Phosphorous as P 0.24 n.s. 365.3 
Residual Chlorine <0.20 n.s. 330 
SVOCs <0.085 0.085 8270 
TDS 146.0 250.0 160.1 
TKN 1.4 n.s. 351 
Total Coliform 2.000 cl/!OOmL 0 cl/lOOmL 9230 
TSS 221.0 - :1.5. . . 160.2:- . . 
Volatile Organics <0.005 n.s. 8240 
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Table C-2. Comparison of Federal drinking water standards to concentrations of total metals and 
general inorganics in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on May 25, 
1994 

Analyte Composite sample Grab sample Lowest MCL, MCLG, .. 
concentration, mg!L concentration, or SMCL, mg/L (ppm) 
(ppm) mg/L (_ppm) 

AntinomY, total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.010 0.050 
Bervllium. total <0.0020 <0.0020 0.004 
Cadmium, total 0.00076 0.0010 0.005 
Chromium. total 0.0031 0.0044 0.1 
Copper. total 0.0078 0.014 1.0 
Lead. total 0.014 0.026 0.015 
Mercurv. total <0.00020 <0.00020 0.002 
Nickel. total <0.040 <0.040 0.1 
Selenium. total <0.0050 <0.0050 0.05 
Silver. total <0.010 <0.010 0.1 
Zinc, total 0.066 0.17 5.0 
Alkalinitv, total 57.2 46.2 n.s. 
Ainril.onia as N 0.14 

.. 
0.1'8 n.s. 

Chloride 1.9 2.5 250.0 
·~-"--

Fluoride 0.20 0.17 2.0 
Nitrate+ Nitrite 0.33 .0 .. 33 .. -., .,_,_ .. 10.0 
Phosphorous as P 0.25 0.36 n.s. 
Sulfate 4.9 4.2 250.0 
TDS 202.0 106.0 500.0 
TSS 255.0 310.0 n.s. 

All water analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD= Biochemical Oxygen Demand 
cllmL = colonies per 100 milliliter of water 
COD = Chemical Oxygen Demand 

EPA method 

200.7 
206.2 
200.7 
213.2 
218.2 
200.7 
239.2 
245.1 
200.7 
270.2 
200.7 
200.7 
310.1 
350.1 
300.0 
340.2 
353.2 
365.3 
300.0 
160.1 
160.2 

Drinking Water Standards: MCL =Maximum Contaminant Level; MCLG =Maximum Contaminant 
Level Goal; SMCL =Secondary Maximum Contaminant Level, (EPA, 1996). The lead value is an 
action level. 

HPLC = High Performance Liquid Chromatography 
mg/L = milligrams per liter= parts per million (ppm) 
mrem = millirem 
n.s. = not specified (U.S. EPA, 1996) 
pCi!L = picocuries per liter 
PCBs = Polychlorinated Biphenyls 
TDS =Total Dissolved Solids 
TKN =Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
VOCs =Volatile Organic Compounds. The reported concentrations ofVOCs (2-hexanone at 0.011 mg!L 

(ppm), 2-butanone at 0.046 mg/L (ppm), and acetone at 0.0723 and 0.110 mg/L (ppm) are considered 
suspect because all three VOCs are common laboratory contaminants (Bleyler, 1988). · 
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Table C-3. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31 
and September 15 1992 (SNL/NM, 1992). 

' 
Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 

flow-weighted composite or SMCL, mg!L (ppm) ., 

samples. me:IL (ppm) 

Arsenic. total <0.0050 0.050 206.2 

Barium. total 0.099 2.0 200.7 

Cadmium. total <0.0050 0.005 213.2 

Chromium. total <0.010 0.1 218.2 
Copper. total 0.025 1.0 200.7 
Lead. total 0.0067 0.015 239.2 

Mane:anese. total 0.24 0.05 200.7 

Mercurv. total <0.00080 0.002 245.1 

Nickel. total <0.040 0.1 200.7 

Selenium. total <0.010 0.05 270.2 

Silver. total <0.010 0.1 200.7 

Zinc. total 0.20 5.0 200.7 

BOD 62.8 n.s. 405.1 

COD 422.0 n.s. 410.0 

Cyanide <0.010 n.s: 335.2 
Fluoride 0.17 2.0 340.2 

vross Aipha 1±6 pCi/L · · ··crocl!L 9oo.on no:s· 
Gross Beta 10±3 pCi/L 0 rnrem 900.0/7110B 
HPLC Explosives <0.0032 0.0032 8330 
Nitrate+ Nitrite 2.7 10.0 353.2 
Oil and Grease 3.2 n.s. 413 
Orthophosphate <0.050 n.s. 614 

PCBs <0.005 0.005 8080 
Phenolics 0.048 n.s. 8040 
Phosphorous as P 0.060 n.s. 365.3 -
Residual Chlorine 1.9 n.s. 330 
SYOCs <0.085 0.085 8270 

TDS 440.0 250.0 160.1 

TKN 5.8 n.s. 351 
Total Coliform 4,000 cl/lOOmL 0 cl/lOOmL 9230 

TSS 56.0 n.s. !60.2 
Volatile Ore:anics <0.005 n.s. 8240 
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ATTACHMENT K- ER SITE 234: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

ER Site 234 is an inactive, storm water system that received water from the 
southwestern part of TA-IV near Building 981 from the niid-1 980s to the early 
1990s. The system consisted of four outfalls that drained to four, 250-ft long, 
unlined channels on the steep slope south of TA-IV. Prior the early 1990s, the 
Building 981 catch basins and roof drains were connected to the outfalls. The 
outfalls do not currently receive any type of water. Instead, storm water is now 
plumbed to the ER Site 233 outfall. Since the soil sampling was conducted in 
1994 at ER Site 234, sloughed soil has covered the four outfalls. No process or 
waste waters flowed to the outfalls; such fluids were directed to the sanitary 
sewer system or two evaporative lagoons. Potential constituents of concern 
(COCs) in soil along the ditches include chromates, antifoulants, chromium, 
sodium hydmxide, hydrochloric acid, diesel fuel, and minerai oii. However, the·· 
COCs are solely based upon potential contaminants; no releases are known to 
have occurred in the area that drained to the outfall system. The list of COCs 
was conservativeiy uased upon chemicals used at TA-IV. Both radiation and 
unexploded ordnance (UXO) field surveys have been conducted; no anomalies 
were detected. No stained soil or stressed vegetation has been documented at 
the site. 

II. Risk Assessment Analysis 

Risk assessment of a site includes a number of steps which culminate in a 
quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed in this section 
include: 

Step 1. Site data are described which provide information on the potential 
COCs, as well as the relevant physical characteristics and properties 
of the site. 

Step 2. Potential pathways by which a representative population might be 
exposed to the COCs are identified. 

Step 3. The potential intake of these COCs by the representative population is 
calculated using a tiered approach. The tiered approach includes 
screening steps, followed by potential intake calculations and a 
discussion or evaluation of the uncertainty in those calculations. 

Step 4. Data are described on the potential toxicity and cancer effects from 
exposure to the COCs and subsequent intake. 

Step 5. Potential toxicity effects (specified as a Hazard Index), cancer risks 
and radiation doses are calculated. 
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Step 6. These values are compared with standards established by the 
USEPA and USDOE to determine if further evaluation, and potential 
site clean-up, is required. 

Step 7. Discussion of uncertainties in the previous steps. 

II. I Step I. Site Data 

Site history and site field characterization activities are used to identify potential 
COCs. The identification of COCs and the sampling to determine the 
concentration values of those COCs across the site are described in section 
SNUNM Analytical Data Summary of the ER Site 234 NOD response. In order 
to provide conservatism in this risk assessment, the calculation uses only the 
maximum concentration value of each COC determined for the entire site. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment per USEPA 
1989a. Both radioactive and nonradioactive COGs are evaluated. The 
nonradioactive chemicals are metals and orgariics. 

11.2 Step 2. Pathway Identification 

This site has been designated with a future land-use scenario of industrial 
(Attachment M). Because of the location and the characteristics of the potential 
contaminants, the primary pathway for human exposure is considered to be soil 
ingestion. The inhalation pathway for both chemicals and radionuclides is 
included because of the potential to inhale dust. Direct gamma exposure is also 
included in the radioactive contamination risk assessment. A groundwater 
pathway was not considered because no soil contamination was present in the 
sampling interval of 0 to 3ft and the depth to groundwater is approximately 300 
ft. Because of the lack of perennial surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered to 
not be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate. 

PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil Ingestion 
Inhalation (Dust) Inhalation (Dust and volatiles) 

Direct Gamma 

11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COGs from further 
consideration in the risk assessment process and the calculation of intakes from 

V"l 
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all identified exposure pathways, the discussion of the toxicity information, and 
the calculation of the hazard indices and cancer risks. 

The risks from the COCs at ER Site 234 were evaluated using a tiered 
approach. First, the maximum concentrations of COCs for chemical constituents 
were compared to Tijeras Arroyo background screening levels using 95th UTLs 
or percentile values. If a maximum concentration of a particular COC exceeded 
the Tijeras Arroyo specific background screening level or if the COC was a 
radioactive constituent, then the COC was compared to the SNUNM Site-Wide 
background screening level (IT, 1996). The Site-Wide UTL chosen for 
comparison was the minimum value when comparing surface and subsurface 
UTL values. This procedure was implemented to ensure use of the most 
conservative value during the comparison process and due to uncertainties 
associated with some sample depths. The maximum concentration of each COC 
was used in order to also provide a conservative estimate of the associated risk. 
Those COCs that were below the background screening level were not 
considered in further risk assessment analyses. 

Second, the remaining maximum concentrations were compared with action 
levels calculated using methods and equations promulgated in the proposed 
RCRA SubpartS (40 CFR Part 264, 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (USEPA, 1989a) documentation. Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion 
of contaminated soil. Because the samples were all taken from the surface or 
near-surface, this assumption is considered valid. If there are 10 or fewer COCs 
and each has a maximum concentration less thE-m one-tenth of the action level, 
then the site would be judged to pose no significant health hazard to humans. If 
there are more than 10 COCs, the proposed SubpartS screening procedure was 
skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated using 
Reasonable Maximum Exposure (RME) methods and equations promulgated in 
RAGS (USEPA, 1989a). The combined effects of all COCs in the soils that were 
above background concentration values were calculated. For toxic compounds, 
this was accomplished by summing the individual hazard quotients for each 
metal into a total Hazard Index. This Hazard Index is compared to the 
recommended standard of 1. For potentially carcinogenic compounds, the 
individual risks were summed. The total risk was compared to the recommended 

risk range of 1 o-4 to 1 o-6. For the radioactive COCs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 

v., 
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11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 234 COCs are listed in Table 1; radioactive COCs are 
listed in Table 2. Both tables show the along with the 95th percentile or UTL 
background levels (IT, 1996). A background level for chromium VI was not 
available. Background levels for plutonium and tritium are not applicable 
because these radionuclides do not occur naturally, or due to fallout, at levels 
greater than typical detection limits of common laboratory instrumentation. 
Background concentrations have been recalculated for the Tijeras Arroyo 
background locations that were used in the June 1995 NFA proposals. The 
recalculated Tijeras Arroyo values were prepared using a more rigorous 
statistical approach according to USEPA guidance (USEPA, 1989b, 1992a, and 
1992b). The Tijeras Arroyo background locations were not differentiated on the 
basis of depth because of the homogenous nature of the soil and the limited 
sampling depth of 0 to 36 inches. As part of the IT (1996) site-wide study, 
background concentrations were calculated for both the surface (0-6 inch depth) 
and subsurface (>6 inch depth) soils of the North Supe-r·Group, which is defined 
as soils present in_ TA-l, TA-11, TA-IV, the northern rim of Tijeras Arroyo, and the 
northeastern portion of KAFB. The Site-Wide background levels have not yet 
been approved by the USEPA or the NMED but·ar-e thE:nesult of a 
comprehensive study of joint Sandia and U.S. Air Force data from the Kirtland 
Air Force Base (KAFB). The report was submitted for regulatory review in early 
1996. The values shown in Table 1 and Table 2 supersede the background 
values described in an interim background study report (IT, 1994). Several 
compounds have maximum measured values greater than background screening 
levels. Those compounds are retained for further analysis. Because organic 
compounds do not have calculated background values, this screening step was 
skipped and all organics are carried into the risk assessment analyses. 
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Table 1. Nonradioactive Analytes at ER Site 234 and Comparison to the 
Background Screening Values. 

Analyte Maximum Recalculated Is maximum Site-
concentration 95th% or coc Wide 
(mg/kg) UTL Level concentration 95th% 

(mg/kg) for less than or or UTL 
Tijeras equal to the Level 
Arroyo OU applicable (mg/kg) 
Background Tijeras Arroyo for North 
Locations ou Super 

background Group 
screening Soils (IT, 
level? 1996) 

Aluminum 11,000 11,87 4 Yes 
Antimony 17.0 18.6 Yes 
Arsenic 6.3 5.9 No 4.4 
Barium - . . . 240.0 298 ... ···Yes· 
Beryllium 0.5 0.58 Yes. 
Cadmium 3.0 3.0 Yes 
ChromTum-total 11.0 17.6 Yes 
Chromium (VI) <0.1 NC No NC 
Cobalt 5.7 7.3 Yes 
Cop2_er 13.0 14.7 Yes 
Lead 13.0 23.1 Yes 
Manganese 260.0 330 Yes 
Mercury <0.04 NC No <0.1 
Nickel 10.0 14.8 Yes 
Selenium <0.25 NC No <1.0 
Silver <0.5 NC No <1.0 
Thallium <0.5 NC No <1.1 
Vanadium 30.0 40.4 Yes 
Zinc 77.0 79.2 Yes 
NC -not calculated 

v <: 
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Is maximum 
coc 
concentration 
equal to or 
less than 
background 
screening 
value? 

No 
.. .. ..... 

No 

No 

No 
No 
No 
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Table 2. Radioactive Analytes at ER Site 234 and Comparison to the 
Background Screening Values. 

Analyte Maximum Site-Wide Is maximum COG 

10/3/96 

concentration 95th% or concentration non-detect 
(pCi/g) UTL or less than background 

Level screening value? 
(pCi/g) 

Pu-238 NO NC Yes 
Pu-239/240 NO NC Yes 
Tritium 0.40 NC No 
U-234 0.59 1.6 Yes 
U-235/236 0.013 0.18 Yes 
U-238 0.56 1.3 Yes 
NO- radionuclide not detected above minimum detectable activity 

As part of the tiered approach to risk assessment, only those COCs that have 
values above the background screening level values are included in the next tier 
of risk assessment analyses. Also included-in-the next tier of analyses are 
COCs that do have background screening values. If less than ten COCs are 
above the background screening level, those COCs are screened using the 
proposed SubpartS action level procedure. If less than 10 COCs are above the 
background screening level, the proposed SubpartS screening procedure is 
skipped. Table 3 shows the inorganic COCs that were greater than the 
background screening value and organic COCs that do not have background 
screening values. The table shows the proposed SubpartS action level for the 
contaminants. The table compares the maximum concentration values to 1/1 0 of 
the proposed Subpart S action level. This methodology was guidance given to 
SNLINM from-the USEPA (USEPA, 1996a). This i·s the second screening 
process in the tiered risk assessment approach. Two nonradioactive compounds 
had concentration values greater than 1/10 of the proposed Subpart S action 
level. A proposed SubpartS action level was not calculated for three 
parameters. Because of these five compounds, the site fails the proposed 
Subpart S screening criteria and a Hazard Index value and cancer risk value 
must be calculated for all ten nonradioactive contaminants. 

· Radioactive contaminants do not have pre-determined action levels analogous 
to the proposed Subpart S and therefore this step in the screening process is not 
performed for radionuclides. 

v c. 
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Table 3. Comparison of ER Site 234 COC Concentrations to Proposed Subpart 
S Action Levels. 

COC name Maximum Proposed Is individual 
concentration SubpartS contaminant less than 
(mg/kg) Action Level 0.1 Action Level? 

(mg/kg) 

Arsenic 6.3 0.5 No 
Chromium VI <0.1 400 Yes 
Mercury <0.04 20 Yes 
Selenium <0.25 400 Yes 
Silver <0.5 400 Yes 
Thallium <0.5 NC No 
Benzo(b) 0.043 J NC No 
fluoranJhene 

1

senzo(a) 0.048 J 0.1 No -
pyrene 
Chrysene 0.062 J NC No 

· Pyrene 0.034 J 2,000 Yes 
NC -not calculated 

11.3.2 Identification of Toxicological Parameters 

Tables 4 and 5 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 

-· I 
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Table 4. Toxicological Parameter Values for Nonradioactive COCs 

COC name Rf0 0 RfDinh Confidence SF0 

(mg/kg- (mg/kg- (kg-
d) d) d/mg) 

Arsenic 0.0003 -- M I 1.5 

Chromium 0.005 -- L --
(VI) 
Mercury 0.0003 0.000086 - -
Selenium 0.005 -- - --
Silver 0.005 -- -- --
Thallium -- -- - --
Benzo(b) -- -- -- 0.73 
fluoranthene 
Benzo(a) -- -- - 7.3 
pyrene 
Chrysene -- ~ ... -- 0.0073 
Pyrene 0.03 -- L --.- . ..... -

RfDo - oral chronic reference dose in mg/kg-day 
RfD;nh - inhalation chronic reference dose in mg/kg-day 
SFo- oral slope factor in (mg/kg-dayr1 

· 

SF;nh - inhalation slope factor in (mg/kg-dayr1 

SFinh 
(kg-
d/mg) 

15 

42 

--
--
--
-

0.61 

6.1 

0.0061 

--

I\ EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
81 -probable human carcinogen. Limited human data are available 

10/J/96 

Cancer 
Class" 

A 
A 

D 

D 
D 

D 
82 

82 

82 
D 

82- probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C -possible human carcinogen 
0 - not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 

L -low 
H- high 
--information not available 

K-8 
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Table 5. Toxicological Parameter Values for Radioactive COCs 

COG name SFe SF0 SFinh 

(m2JpCi- (1/pCi) (1/pCi) 

yr) 

Tritium 0 7.2E-14 9.6E-14 

SFe- external exposure slope factor (risklyr per pCi/m2
) 

SF a- oral (ingestion) slope factor (risk/pCi) 
SFinh - inhalation slope factor (risk/pCi) 

Cancer 
Class A 

A 

"EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
81 -probable human carcinogen. Limited human data are available 

10/3/96 

82- probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
0 - not classifiable as to human carcinogencity 
E- evidence of noncarcinogenicityfor humi:ms 

11.3.3 Exposure Assessment and Risk Characterization 

Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Attachment M shows the equations and parameter values used in the calculation 
of intake values and the subsequent Hdzard Index and Excess Cancer Risk 
values for the individual exposure pathways. The appendix shows the 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (USEPA, 1989a). The parameters are based on information 
from RAGS (USEPA, 1989a) as well as other EPA guidance documents and 
reflect the RME approach advocated by RAGS. 

Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values are presented to show the potential to risk to human health even 
under the more restrictive land-use scenario. 

K-9 
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11.3.3.2 Risk Characterization 

Table 6 shows the that for the nonradioactive COCs, the Hazard Index value is 

0.02 and the excess cancer risk is 4 X 1 o-6 for the assumed industrial land-use 
scenario. The numbers presented included exposure from soil ingestion and 
dust inhalation for the nonradioactive COCs. 

Table 6. Risk Assessment Values for ER Site 234 Nonradioactive COCs. 

COC Name Maximum 
concentration 
(mg/kg) 

Arsenic 6.3 
Chromium <0.1 
(VI) 
Mercury <0.04 
Selenium <0.25 
Silver <0.5 
Thallium <0.5 
Benzo(b) 0.043 J 
fluoranthene 
Benzo(a) 0.048J 
pyrene 
Chrysene 0.062 J 
Pyrene 0.034 J 

-· 

TOTAL 
NC -not calculated 
NA- not applicable 
--information not available 

Industrial Land- Residential Land-use 
use Scenario Scenario 

Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
0.02 4E-6 0.08 2E-5 
0.00 3E-1 0 0.00 4E-10 

0.00 -- 0.00 --
·-· n nn v.vv -- 0.00 --

0.00 - 0.00 --
-- -- -- --

0.00 1 E-8 0.00 5E-8 

0.00 2E-7 0.00 6E-7 

0.00 2E-10 0.00 ?E-10 
0.00 -- 0.00 --

.. 

0.02 4E-6 0.08 - , 2E-5 -~··- 0 

For the residential land-use scenario, the Hazard Index value increases to 0.08 
and the excess cancer risk is 2 X 1 o-s. The numbers presented included 
exposure from soil ingestion and dust inhalation. Although US EPA (1991) 
generally recommends that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in 
Albuquerque, NM to be eroded and, subsequently, for dust to be present even in 
predominantly residential areas. Because of the nature of the local soil, other 
exposure pathways are not considered (see Attachment M). 
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For the radioactive COCs, contribution from the direct gamma exposure pathway 
is included. Table 7 shows the total effective dose equivalent (TEDE) for both 
an industrial (5 X 1 o-s mrem/yr) and residential (8 X 1 o-s mrem/yr) land-use. In 
accordance with proposed EPA guidance, the standard being utilized is an 
excess TEDE of 15 mrem/yr (40 CFR Part 196, 1994), corresponding to an 
excess cancer risk of approximately 3 x 1 0-4; the calculated dose values for ER 
Site 234 for both industrial and residential/and-uses are well below that 
standard. The average radiation exposure due to natural sources (radon, 
internal radiation, cosmic radiation, and terrestrial radiation) in the U.S. is 
approximately 295 mrem/yr total effective dose (NCRP, 1987), with 
approximately 198 mrem/yr due to radon, 40 mrem/yr due to internal radiation 
(mainly K--40), 29 mrem/yr due to cosmic radiation and 28 mrem/yr due to 
terrestrial caused radiation. The value of 295 mrem/yr corresponds to an 
estimated cancer risk of 6 x 1 o·3

. 

For a perspective on the estimated risk associated with background levels of 
radionuclides and to emphasize the conservativeness associated with RAGS· 
RME risk and dose calculations, the exce_ss cancer risk from background _ 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residentiallanct.::.ose· 
scenario, using the 95th percentile or UTL values of radionuclides present in the 
background soil, the excess cancer risk from soil ingestion is calculated as 4 x 
10-4. The excess cancer risk for the inhalation pathway (i.e., inhalation of radon 
gas) is calculated as 0.1. 

Table 7 shows not only the dose but also the estimated excess cancer risk as 1 
x 1 o·9 for an industrial land-use and a value of 2 x 1 o·9 for a residential land-use. 
The excess cancer risk from the nonradioactive COCs and the radioactive COCs 
is not additive, as noted in RAGS (USEPA, 1989a). 

Table 7. Risk Assessment Values for ER Site 234 Radioactive COCs. 

COG Max. Total Total Excess Excess 
Name Cone. Effective Effective Cancer Risk Cancer Risk 

(pCi/g) Dose Dose for Industrial for 
Equivalent Equivalent Land-use Residential 
for Industrial for Land-use 
Land-use Residential 
(mrem/yr) Land-use 

(mrem/yr) 
Tritium 0.40 5E-5 8E-5 1 E-9 2E-9 

TOTAL 5E-5 SE-5 1 E-9 2E-9 

K-11 
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11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 

For the industrial land-use scenario, the Hazard Index calculated is 0.02; this is 
much less than the numerical standard of 1 suggested in RAGS (1989a). The 

excess cancer risk is estimated at 4 x 1 o-6. In RAGS, the US EPA suggests that 

a range of values (1 o-6 to 1 o-4) be used as the numerical standard; the value 
calculated for this site is in the low-end of the suggested acceptable riskraf}ge .... 
Therefore, for an industrial land-use scenario, the Hazard Index risk assessment 
values are significantly l8ss than the established numerical standard and the 
excess cancer risk is in the I_c:~-~~q of the suggested acceptable risk range. 

For the radioactive components of the industrial land-use scenario, the 
calculated dose is 5 X 1 o-s mrem/yr, which is significantly less than the 
numerical standard of 15 mrem/yr suggested in the draft EPA guidance. The 
excess cancer risk estimate is 1 x 1 o·9

, which is significantly less than the 
excess cancer risk from naturally occurring radioactive sources. 

For the residential land-use scenario, the calculated Hazard Index is 0.08, which 
is again significantly less than the numerical guidance. The excess cancer risk 
is estimated at 2 x 1 o-s; this value is in the middle of the suggested acceptable 
risk range. The dose from the radio<Jctive components is 8 X 1 o-s mrem/y1, 
which is significantly less than the numerical guidance. The associated cancer 
risk is 2 x 1 o-9, slightly higher than for the industrial land-use scenario but still 
significantly below background calculated risk values. 

11.5 Uncertainty Discussion 

The conclusion from the risk assessment analysis is that the potential effects on 
human health are small compared to established numerical standards when 
considering an industrial land-use scenario. Although the maximum arsenic 
concentration (6.3 mg/kg) exceeds the calculated UTL, it is within the range of 
arsenic concentration values measured in the Site-Wide background study and 
may be part of background. Therefore, this risk assessment is conservative as 
arsenic is a significant contributor to both the Hazard Index and the excess 
cancer risk. The uncertainty in this conclusion is considered to be small. 
Because of the location and history of the site, there is low uncertainty in the 

T( _J ') 
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land-use scenario and the potentially affected populations that were considered 
in making the risk assessment analysis. An RME approach was used to 
calculate the risk assessment values, which means that the parameter values 
used in the calculations were conservative and that the calculated intakes are 
likely overestimates. Maximum measured values of the concentrations of the 
COCs were used to provide conservative results. Because the COCs are found 
in the surface soils and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the 
analysis. Table 4 shows the confidence in the toxicological parameter values. 
There is a mixture of estimated values and values from the Health Effects 
Assessment Summary Tables (HEAST) (EPA, 1 996b) and Integrated Risk 
Information System (IRIS) (EPA, 1988, 1994a) data bases. The constituents 
without toxicological parameters have low concentrations and are judged to be 
insignificant contributors to the overall risk. Because of the conservative nature 
of the RME approach, the uncertainties in the toxicological values are not 
expected to be of high enough concern to change the conclusion from the risk 
assessment analysis. The overall uncertainty in all of the steps in the risk 
assessment process is considered to be ~HJt significant with r~s_pf?_~_tto tbe __ _ 
conclusion reached. 

III. Summary 

The Storm Water System, ER Site 234, had relatively minor contamination 
consisting of some inorganic and organic nonradioactive and radioactive 
compounds. Although the maximum arsenic concentration (6.3 mg/kg) exceeds 
the calculated UTL, it is within the range of arsenic concentration values 
measured in the Site-Wide background study and may be part of background. 
In addition, based on historical records, arsenic is not considered to be a 
potential COC. Therefore, this risk assessment is conservative as arsenic is a 
significant contributor to both the Hazard Index and the excess cancer risk. 
Because of the location of the site on Kirtland AFB, the designated land-us·a· 
scenario and the nature of the contamination, the potential exposure pathways 
identified for this site included soil ingestion and dust inhalation for chemical 
constituents and soil ingestion, dust inhalation, and direct gamma exposure for 
radionuclides. Using conservative assumptions and employing a RME approach 
to the risk assessment, the calculations show that for the industrial land-use 
scenario the Hazard Index (0.02) is significantly less than the USEPA standard 
of 1. The estimated cancer risk ( 4 x 1 o-6

) is in the low-end of the suggested 
acceptable risk range. The calculations show that for the residential land-use 
scenario the Hazard Index (0.08) is also significantly less than the USEPA 
standard of 1. The estimated cancer risk (2 x 1 o·5

) is in the middle of the 
suggested acceptable risk range. The dose and corresponding cancer risk from 
the radioactive components are much less than EPA guidance values; the 
estimated doses are 5 X 1 o-5 and 8 X 1 o-5 mrem/yr for the industrial and 
residential land-use scenarios, respectively. These values are much less than 
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the numerical guidance of 15 mrem/yr in draft EPA guidance. The 
corresponding estimated cancer risk values are 1 x 1 o·9 and 2 x 1 o·9 for the 
industrial and residential land-use scenarios, respectively. These values are 
also much less than risk values calculated due to naturally occurring radiation. 

The uncertainties associated with the calculations are considered small relative 
to the conservativeness of the risk assessment analysis. We therefore conclude 
that this site does not have significant potential to affect human health under 
either an industrial or a residential land-use scenario. 

The ecological risk for this site has not been estimated at this time. Site-Wide 
ecological risk analyses are being conducted and the relevant analyses for this 
site will be presented when available. 
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17. Site 234, OU 1309. Storm Drain Svstem Outfall Site 

See above comment. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNL/NM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 234, OU 1309, Storm Drain Svstem Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk. 

18. Site 235. OU 1309, Storm Drain System Outfall Site 

See above comment. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNL/NM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 235, OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical.Comments discusses the risk. 

SNUNM ER Project 
October 1996 

151 
June 1995 NFA Proposals 

Comment Responses 
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SNL ER PROJECT EXPOSURE PATHWAY DISCUSSION FOR 
CHEMJCAL AND RADIONUCLIDE CONTAMJNATION 

SNUNM ER Project 
October 1996 

June 1995 NFA Proposals 
Comment Responses 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION . 

BACKGROUND 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation 
being considered for SNL/NM Environmental Restoration project site. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless 
site-specific information suggested other parameter values. Because many SNL/NM ER 
sites have similar types of contamination and physical settings, SNL believes that the risk 
assessment analyses at these sites will be similar. A default set of exposure scenarios and 
parameter values will facilitate the risk assessments and subsequent review . 

. The default exposure routes and parameter values suggested are those that SNL views as. . . . . . . .. 
resulting in a Reasonable Maximum Exposure (Rlvffi) value. Subject to comments and 
recommendations by the USEPA Region VI and NJvfED, SNL proposes that these default 
exposure routes and parameter values be used in future risk assessments. 

At SNL/NM, all Environmental Restoration (ER) sites exist within the boundaries of the 
Kirtland AFB. Approximately 157 potential waste and release sites have been identified 
where hazardous, radiological, or mixed materials may have been released to the 
environment. Evaluation and characterization activities have occurred at all of these sites 
to varying degrees. Among other documents, the SNL/ER draft Environmental 
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the 
biological resources present and proposed land use scenarios for the SNL/NM ER sites. 
At this time, all SNL/NM ER sites have been tentatively designated for either industrial or 
recreational future land use. 

Based on this and other related information, the SNL/NM ER project has screened the 
potential exposure routes and identified default parameter values to be used for calculating 
potential intake and subsequent hazard index and risk values. EPA (EPA, 1989a) provides 
a summary of exposure routes that could potentially be of significance at a specific waste 
site. These potential exposure routes consist of: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 

l .... f 1 
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• Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion 

in contaminated water and exposure from ground surfaces with p~oton-emitting 
radionuclides). 

Based on the location of the sites and the characteristics of the surface of the sites, we 
have evaluated these potential exposure routes to determine which should be considered in 
risk assessment analyses (the last exposure route is pertinent to radionuclides only). At 
SNL/NM ER sites, there does not presently occur any consumption of fish, shell fish, 
fruits, vegetables, meat, eggs, or dairy products that originate on-site. Additionally, no 
potential for swimming in surface water is present due to the high-desert environmental 
conditions. As documented in the computer code RESRAD manual (ANL, 1993), risks 
resulting from immersion in contaminated air or water are not significant compared to 
risks from other radiation exposure routes; these are therefore not included. SNL/NM ER 

. has therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNL/NM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and. dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated 
air or water is also eliminated. · 

For future risk assessments, the exposure routes that will be considered are: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Inhalation of airborne compounds (vapor phase or particulate). 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soils; and 
• External exposure to penetrating radiation' from ground surfaces with photon-emitting 

radionuclides. 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will 
be the more significant exposure routes for chemicals; ex'ternal exposure to radiation may 
also be significant for radionuclides. All six of the above routes will, however, be 
considered. The general equations for calculating potential intakes via these routes are 
shown below. The equations are from the Risk Assessment Guidance for Superfund: 
Volume l (EPA, 1989a and 1991). Also shown are the default values SNL/NM ER 
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suggests for use in Reasonable Maximum Exposure (RlvfE) risk assessment calculations 
for an industrial scenario, based .on EPA and other governmental agency guidance. The 
pathways and values for chemical contaminants are discussed first, followed by those for 
radionuclide contaminants. .. 

Chemicals 
In£estion of Chemicals in Drinkin£ Water: 
Scenario: A person ingests tap water and beverages made from tap water. All tap water 
consumed is assumed to come from an on-site drinking well. In accordance with EPA 
guidance, the default parameter values used reflect a residential exposure. 

Intake (mglkg-day) ::; CW x IR x EF xED 
BWxAT 

Parameter 
cw 
IR 

EF 

ED 

BW 

AT 

CW =chemical concentration in water (rng/L) 
IR =ingestion rate (L water/d); 
EF = e?.."Posure frequency (d/)rr); 
ED = exposure duration (yr); 
BW =body weight (kg); 
AT = averaging time (d) 

Units Point Value Justification 
rng/L site-specific 
Lid 2 Exposure Factors Handbook (EPA, 1989b); reasonable 

worst-case value 
d/yr 350 Exposure Factors Handbook (EPA, 1989b) and 

RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

yr 30 EA.-posure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate . 

d RAGS (EPA, l989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/y for carcinogenic effects. 
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Im':estion of Chemicals in Soil: 
Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours 
per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the 
fingers and thumb from outdoor activities or inadvertent ingestion of soil frocm handling of 
food or cigarettesc An EPA suggested average value of 100 mgld is used for the ingestion 

rate. 

Intake (mglkg-day) = CS x IR x (10-6 kg/mg) x EFx FIx ED 
BWxAT 

Parameter 
cs 
IR 

CS =chemical concentration in soil (mg/kg); 
IR =ingestion rate (mg soiVd); 
FI =fraction ingested (default to 1); 
EF = e;,.'Posure frequency (d/yr); 
ED =exposure duration (yr); 
BW =body weight (kg); 
AT = avercsoing time (d). 

Units Point Value Justification 
mg!kg site-specific 

mg/d 100 h.1JOSure Factors Handbook (EPA, 
(EPA, 1989a); conservative estimate 

l989b), RAGS 

EF d/yr 250 Reasonable worst-case value for worker; RAGS (EPA, 
l989a) 

FI -- 1 Worst-case value 

ED vr 30 Reasonable worst-case value for worker 

BW kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 yr x 365 d/y for carcincigemc effects. 

Inhalation of Airborne (vapor phase or particulate) Chemicals: 
Scenario: A worker is engaged in activities (indoors or outdoors) and inhales contaminant 
vapors present in the air or is exposed to contaminant particulates present in the air. 

Intake (mglkg-day) = CA x IR x ET x EF x ED 
BWxAT 

CA =chemical concentration in air (mg!m\ 
IR =inhalation rate (m3/h); 
ET =exposure time (hid); 
EF = e;,.'Posure frequency {d/yr); 
ED =exposure duration (yr); 
BW =body weight (kg); 
AT =averaging time (d). 
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Parameter Units Point Value Justification 
CA m0m 3 site-specific 

IR m3/b. 2.5 EA"POSure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 

EF d/vr 250 Reasonable worst-case value for worker 

ET hid 8 Reasonable worst-case value 

ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/v for carcinogenic effects. 

The chemical concentration in air can be either measured or calculated based on the 
concentration of containinants in the soil. If field measurements are not available, vapor
phase concentrations can be determined using a volatilization factor (VF) to define the 
relationship between the concentration of contaminant in soil and the volatilized 
contaminants in air. Likewise, chemical concentrations based on 'particurates can" be 
determined using a particulate emission factor (PEF) to define the relationship bet-.'.Leen the 
contaminant concentration in soil with the concentration of respirable particles in air due 
to fugitive dust emissions. The volatilization factor was established as part of the Hwang 
and Falco (1986) model developed by EPA's Exposure Assessment group. The 
particulate emission factor is derived by Cowherd ( 1985), applicable to a typical 
hazardous waste site where the surface contamination provides a relatively continuous and 
constant potential for emission over an extended period of time. The equations for 
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for 
calculating these factors are also available. These alternative methods can be discussed 
with EP AJN1vfED staff for use in risk assessments if they can be shown to be technically 
consistent or superior to current published guidance. 

Dermal Contact with Chemicals in Water: 
Scenario: A worker is in contact with contaminants in water, primarily through hygienic 
activities as hand washing or showering. 

Absorbed Dose (mg/kg-day) = CW x SA; 104 cm2/m2 x PC x ET x EF xED x 1 L/1 03 cm3 

BWxAT 

CVI =chemical concentration in water (rng/L); 
SA = skin surface area for contact (m2

); 

PC =chemical specific dermal permeabilitY constant (crnJh); 
ET = exposure time- (hid); 
EF =exposure frequency.(cl!yr); 
ED = exposure duration (yr); 
BW =body weight (kg); 
AT = averaging time (d) 
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Parameter Units Point Value Justification 

cw mg/L site-specific 

SA m2 2 E;.,.-posure Factors Handbook (EPA, 1989b); 
{represents total body e;..._-posure); reasonable worst-
case value 

PC em/h. chemical see e.g., Dermal E;.,.-posure Assessment (EPA, 1992) 
specific 

EF d/vr 250 Reasonable worst-case value for worker · 

ET h!d 0.25 Dermal E;.,.-posure Assessment (EPA, 1992); 
reasonable worst case value 

ED vr 30 Reasonable worst-case value for worker 

BW ka ::::> 70 E;..._-posure Factors Handbook (EPA, l989b); 
conservative estimate 

AT d RAGS (EPA, l989a); 
10950 ED X 365 d/y for noncarcinogenic effects; 
25500 70 yr x 365 d/y for carcinogenic effects. 

. . .. 

Dermal Contact with Soil: 
Scenario: A worker is in. contact with contaminants in soil for an exposure duration 
detennined through discussions with EP AJN1v1ED staff. A worker gets exposure to the 
head, hands, forearms and lower legs. 

Absorbed Dose (mg/kg-day) = CS x (10-
6 k0mg) x SAx AF x .ABS x EF xED 

BWxAT 

CS = chemical concentration in soil (rng!kg); 
SA =skin surface area for contact (m2

); 

AF =soil to skin adherence factor (mg/crn2
); 

ABS =absorption factor (unitless); 
EF =exposure frequency (d/yr); 
ED =exposure duration (yr); 
BW =body weight (kg); 
AT =averaging time (d). 

1vLt; 
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Parameter Units Point Justification 
Value 

cs rng/k_g_ site-specific 

SA 
, 

0 . .53 Dermal E:\.]JOSure .A,.ssessrnent (EPA, 1992); rn· 
{accounts for adult e:\..-posure to head, hands, forearms, 
and lower legs): reasonable worst-case value 

AF rng/crn2 1.0 Dermal Exposure Assessment (EPA, 1992); 
reasonable worst-case value 

.A.BS --
EF d/vr 250 Reasonable worst-case value for worker 

ET h/d TBD To be determined based on discussions with NMED 
staff. 

ED vr 30 Reasonable worst-case value for worker 

BW ko 
"" 

70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

AT d RAGS (EPA, 1989a); 
10950 ED x 36.5 d/y for noncarcmogenic effects; 
25500 70 yr x 3 6.5 d/v for carcino~enic effects. 

EPA (EPA, 1992) recognizes that dermal contact exposure ·remains the least well 
understood of the major exposure routes. Chemical-specific data are often not available 
and dose-response relationships specific to dermal contact are not available. EPA (EPA, 
1992) provides guidance on assessment of dermal exposure, including determination of 
permeability coefficients and other related parameters. 

In addition to the equations presented above for absorbed dose via steady-state dermal 
exposure, EPA (EPA, 1992) presents methods for calculation of absorbed doses for 
unsteady-state exposure; these methods generally produce lower estimates of absorbed 
dose. The document also presents a screening process for determining if site-specific 
calculations of dermal exposure are necessary, assuming that dermal exposu-re is deemed a 
potentially valid route of contaminant exposure. In general, SNL!N.M ER will use the 
latest guidance available from EPA on dermal exposure. This is an area where discussions 
with EP A!N1v1ED staff on appropriate assumptions and parameter values is essential. 
Discussions with EP A!N.MED staff are also necessary to determine when this exposure 
route should be invoked. 
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Radionuclides 
Radionuclide Carcino£enic Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales yapor from the 
water. 

Total risk= (Cr,., X SF a X IRv X EF X ED)+ (Crw X SFi X IRir X K X EF X ED) 

Crw = radionuclide concentration in water (pCiJL) 
SFi =inhalation slope factor (risklpCi) 
SF a =oral (ingestion) slope factor (risk/pCi) 
EF =exposure frequency (d/y) 
ED = exposure duration (y) 
IR.ir =indoor inhalation rate (m3/d) 
IRw =water ingestion rate (L/d) 
K =volatilization factor (un.itless) 

Parameter Units Point Value Justification 

Crw pCiJL site-specific 

SFi · D.skiptl radionuclide-
specific 

SF a risklpCi radionuclide-
specific 

EF d/y 350 RAGS (EPA, l989a) 
ED y 30 Reasonable worst-case estimate. 

IRair m3/d 15 RAGS (EPA, l989a) 

IRw Lid 2 Reasonable worst-case estimate. 

K unitless 0.5 RAGS (EPA, 1989a) 

Radioriuclide Carcino£enic Effects from Soil: Industrial 
Scenario: A worker inadvertently ingests soil, inhales vapor and particulates from soil and 
is externally exposed to penetrating radiation ground surfaces contaminated with photon
emitting radionuclides. 

Total risk= Crs X ED X [(SFa X 10-3g/mg X EF X !Roil)+ (SFiX 1 03g/kg X EF X IR.ir !VF) 
+ (SFiX 103g/kg X EF X IRair /PEF) +(Sf eX 103g/kg X D X SD X (1-Se)X Te)] 

Crs = radionuclide concentration (pCilg) 
SFi =inhalation slope factor (risklpCi) 
SFa =oral (ingestion) slope factor (risklpCi) 
SFc =external exposure slope factor (riskly per pCilm2

) 

EF =exposure frequency (d/y) 
ED = exposure duration (y) 
IRir =inhalation rate (m3 /d) 
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IR.aii = soil ingestion rate (mg/d) 
VF = soil-to-air volatilization factor (m3 /kg) 
PEF =particulate emission factor (m3/kg) 
D = depth of radionuclides in soil (m) 
SD = soil density (kg/m3

) 

Se =gamma shielding factor (unitless) 
T. =gamma exposure factor (unitless) 

Parameter Units Point Value Justification 

c pCJg site-specific 

SFi risk/pCi radionuclide-
specific 

SFo risklpCi radionuclide-
specific 

SF. risk/y per radionuclide-

pCJm2 specific - . - -

EF d/y 250 RAGS (EPA, l989a) 
ED y 

. .. 30 -- . Reasonable worst-case estlni.ate. 

IR..u- m3/d 20 RAGS (EPA, 1989a) 

IRs oil mg/d 100 Reasonable worst-case estimate. 

VF m3/kg nuclide-specific 

PEF m3/kg 1.32 X 109 Region VI guidance. 

D m 0.1 RAGS (EPA, 1989a) 
SD kg/m3 1430 RAGS (EPA, 1989a) 

s. unitless 0.2 RAGS (EPA, 1989a) 

T. unitless 1 RAGS (EPA, 1989a) 

Summary for an Industrial Land-Use Scenario 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial future land-use scenario. The parameter values 
are based on EPA guidance and supplemented by information from other government 
sources. The values are generally consistent with those proposed by Los Alamos National 
Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

Summary for an Residential Land-Use Scenario 
Sandia may choose to evaluate some sites using a residential land-use scenario in order to 
provide an indication of the effects of data uncertainty on risk value calculations or in 
order to potentially mitigate the need for institutional controls or restrictions on Sandia 
ER sites. For a risk assessment evaluating a residential land-use scenario, Sandia will use 
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS, 
1989a). That EPA guidance document provides detailed discussion on the appropriate 
values to use for all ofthe potential exposure pathways. 
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References for Tijeras Arroyo Ou Nod Responses 

Bley ler, R. (1988), Laboratory Data Validation Functional Guidelines for Evaluating 
Organics Analyses, U.S. Environmental Protection Agency- Sample Management 
Office, February 1, 1988. 

Bohannon and Huston, Inc. (1992), Stann Drain Master Plan and Drainage System 
Analysis For Areas I, II, & IV, Sandia National Laboratories, Albuquerque, 
New Mexico, Project No. CG-683, December 1992. 

Bonaguidi, J. (1996), Storm water protection officer, SNL/NM Department 7 57 4, 
personal communication with J. R. Copland, Senior Hydrogeologist, Science 
Applications International Corporation; Assistant Task Leader toSNL/NM 
Department 7582 and 6684, January 10, 1996. 

General Electric'Company (1989), Nuclides and Isotopes, Fourteenth Edition, 
General Electric Company- Nuclear Energy Corporation, Sat"1 Jose, CA. 

lT Corporation (1995), Sensitive Species Survey Results Environmental Restoration 
Project SD.ndia National Laboratories I New Mexico, Albuquerque, 
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IT Corporation (1996), Background Concentrations Of Constituents Of Concern To 
The Sandia National Laboratories I New Mexico Environmental Restoration 
Project And The Kirtland Air Force Base Installation Restoration Program, 
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Northeast Research Institute (1994), PETREX Soil Gas Survey Results Conducted At 
Technical Area II, Sandia National Laboratories, Albuquerque, New Mexico, 
Report 0993-1971E, June 9, 1994. 

Northeast Research Institute (1995), PETREX Soil Gas Survey Results Conducted At 
ER Sites 16, 45 and 228, Sandia National Laboratories, Albuquerque, 
New Mexico, Report 0495-2289E, October 10, 1995. 

Oak Ridge National Laboratory (1994), RSIC Computer Code Collection- RESRAD 
5.05- Code System to Implement Residual Radioactive Material Guidelines, 
CCC-552, ORNL Radiation Shielding Information Center, July 1994. 
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Romero, T. (1996), Civil Engineer, SNL/NM Facilities Engineering- Department 
7901, personal communication with J. R. Copland, Senior Hydrogeologist, 
Science Applications International Corporation; Assistant Task Leader.to 
SNL/NM Department 7582 and 6684, July 30, 1996. 

RUST Geotech (1994), Sandia Surface Radiological Survey Report, RUST Geotech Inc. 
Technical Support Program for Sandia National Laboratories, U.S. Department of 
Energy, Grand Junction Projects Office, Grand Junction, Colorado, July, 1994. 
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Protection Agency, September 29, 1992. 

Sandia National Laboratories I New Mexi~()_ (_1995a), Technical Area I (ADS 1302) 
RCRA Facility Investigation Work Plan, Plate 5-11: ER Site 226, Acid Waste 
Line, Southern Section Showing Breaks Identified By Camera Survey And 
Proposed Sampling Locations, February 1995. 

Sandia National Laboratories I New Mexico (1995b), State of New Mexico Environmental 
Department Discharge DP-530 Lagoon Discharge Report, Sandia National 
Laboratories, New Mexico. 

Sandia National Laboratories I New Mexico (1995c), 1994 Site Environmental Report 
Sandia National Laboratories, Albuquerque, New Mexico, Sandia Report 
SAND95-1953, UC-630. 

Sandia National Laboratories I New Mexico (1996a), Environmental Assessment for 
Operation, Upgrades, and Modifications in SNUNM Technical Area IV, Sandia 
National Laboratories I New Mexico, DOE-EA-1153, April 1996. 

Sandia National Laboratories I New Mexico (1996b), Sandia North Groundwater 
Investigation Plan, Sandia National Laboratories, New Mexico, Environmental 
Restoration Project. 

Sandia National Laboratories I New Mexico (1996c), Results Of 1995 Stann Water 
Sampling, Sandia National Laboratories, New Mexico. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NM:ED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a f'mal future land use plan 
at this time. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of Apri11996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

2. The sites with reported radionuclides above background levels were 
evaluated based on a DOE established acceptable dose. EPA Region 6 policy 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

Response: DOE/SNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

3. For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents through the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOEISNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOE/SNL considers detection limits in preparing human health
based risk assessments. 
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6. Site 7, OU 1309, Gas Cylinder Disposal Site 

This portion of the document does not contain risk assessment information 
for review. 

Response: The need for a risk assessment is not applicable to ER Site 7 because 
no soil samples have been collected there. The collection of soil samples is not 
warranted. The section Site 7, OU 1309. Gas Cylinder Disposal Site in NMED 
Site-Specific Technical Comments discusses the findings that support the 
SNL/NM request for ER Site 7 to be granted NFA status. 

7. Site 23, OU 1309, Disposal Trenches 

This portion of the document does not contain risk assessment infonnation 
for review. 

Response: The need for a risk assessment is not applicable to ER Site 23 because 
no soil samples have been collected there. The collection of soil samples is not 
warranted. The section Site 23. OU 1309. Disposal Trenches in NMED Site
Specific Technical Comments discusses the findings that support the SNUNM 
request for ER Site 23 to be granted NFA status. 

8. Site 40, OU 1309, Oil Spill Site 

Any value based on TPH does not allow for the evaluation of potential risk. 

Response: The issue of a risk evaluation is not applicable because NMED has 
already granted NFA Status to ER Site 40 (Oil Spill Site) based upon NMED 
Underground Storage Tank regulations. 

9. Site 46, OU 1309, Old Acid Waste Line Outfall Site 

See general comment on risk analysis of radionuclides. [The sites with 
reported radionuclides above background levels were evaluated based on a 
DOE established acceptable dose. EPA Region 6 policy requires that the 
evaluation of risk to radionuclides include an estimation of potential 
carcinogenic risk. A revision to the risk evaluation is requested.} 

Response: SNUNM has recently completed, with EPA Region VI concurrence, a 
quantitative risk assessment for all contaminants, including cancer-causing 
radionuclides, in soil. The section Site 46. OU 1309. Old Acid Waste Line Site in 
NMED Site-Specific Technical Comments discusses the risk assessment. 
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10. Site 50, OU 1309, Old Centrifuge Site 

The radioactive portion of the risk assessment was compared to a radioactive 
dose. It is EPA Region 6 policy to require the calculation of not only the 
radioactive dose present at a site, but also to require an evaluation of 
radioactive risk. SNLINM should revise the risk evaluation accordingly. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 50, OU 1309, Old Centrifuge Site in NMED Site-Specific Technical 
Comments discusses the risk assessment. 

11. Site 77, OU 1309, Oil Surface Impoundment Site 

The data provided appear to support an NF A proposal from a human health 
standpoint. However, the proposal should provide information on the 
potential for ecological impact. 

Response: The issue of ecological impact is not applicable to ER Site 77 at this 
time. ER Site 77 is an active, evaporative lagoon (impoundment) that is used by 
T A-IV for storing tank-farm surface water. The lagoon is regulated under NMED 
'Surface Water Discharge Plan 530' (DP-530). Since the lagoon is already 
regulated, monitored, and inspected according to N.MED regulations, ER Site 77 
should be granted NFA status. SNUNM Organization 9300 manages the lagoon 
with oversight by the Water Quality Program in SNUNM Organization 7500. 
The section Site 77, OU 1309, Oil Surface Impoundment Site in NMED Site
Specific Technical Comments presents more details. 

12. Site 227, OU 1309, Bunker 904 Outfall Site 

The radioactive risk analysis was based on comparative doses. The 
evaluation of the risk due to the radioactive dose should be part of the risk 
analysis. Please revise accordingly. The NF A proposal should address the 
potential for ecological risk. 

Response: SNI.JNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 227, OU 1309, Bunker 904 Outfall Site in NMED Site-Specific Technical 
Comments discusses the risk assessment. The issue of ecological risk is discussed 
in Item 3 of the NMED General Risk Assessment Comments section. 
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13. Site 229, OU 1309, Storm Drain System Outfall Site 

The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 

Response: SNLfNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 229, OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

14. Site 230, OU 1309, Storm Drain System Outfall Site 

The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

15. Site 231, OU 1309, Storm Drain System Outfall Site 

See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 231, OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

16. Site 233, OU 1309, Storm Drain System Outfall Site 

See comment above. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
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17. Site 234, OU 1309, Storm Drain Svstem Outfall Site 

See above comment. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNL/NM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soiL The section 
Site 234. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk. 

18. Site 235, OU 1309, Storm Drain System Outfall Site 

See above comment. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 235. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk. 
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

CERTIFIED MAIL- RF:-uRN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87502-2100 

Dear Mr. Bearzi: 

·Enclosed is one of two NMED copies of the Department of Energy and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency 
{NOD), dated October 13, 1999, for Environmental Restoration sites 7, 46, 48, 
50, 136, 159, 166, 227, 229, 230, 231, 233, 234, and 235. These si.tes were all 
included in the 2"d batch of No Further Action {NFA} proposals. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Sincerely, ./1 
Kf7Kj:f:f 

Michael J. Zamorski · 
Area Manager 

Enclosure 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 1999 

Environmental Restoration Project 
Responses to NMED Notice of Deficiency 

No Further Action Proposals (2nd Round) 
Dated June 1995 

INTRODUCTION 

Sandia National Laboratories/New Mexico (SNLJNM) is submitting this Notice of Deficiency 
(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU) 1309 and the 
Technical Area (T A) ll OU 1303. This response addresses Enclosures A and B comments in the 
October 13, 1999 NOD (NMED, 1999). 

This is the second NOD response for Environmental Restoration (ER) Sites 50 and 235. Most of 
the following information addresses omissions in the ER Sites 50 and 235 No Further Action 
(NFA) Proposals (SNIJNM, 1995) and the first ER.Sites 50 and 235 NOD responses (SNUNM, 
1996). This response addresses the need for reorganizing the confirmatory sampling analytical 
data and conducting human health and ecological risk assessments. For ER Site 50, this response 
also contains additional analytical data obtained during the Voluntary Corrective Measure 
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999 
(SNLJNM, 1999). For ER Site 235, this response addresses the need for reorganizing the 
confirmatory sampling analytical data and conducting human and ecological risk assessments. 
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Site-Specific Comments 

RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

ER SITES 7, 46, 48, 135, 136, 159, 165, 166, 167, 227, 229, 230, 231, 232, 233, AND 234 
JUNE 1995 (2ND ROUND) 

ENCLOSUREB 

The following discussion documents the negotiations between SNUNM ER staff and 
NMED HRMB staff as requested in NMED (1999). These negotiations were finalized in a 
November 17,1999 meeting. 

ou 1303 

ER Sites 48, 135, 136, 159, 165, 166, and 167 (TA-2 Septic Systems) 

Additional site characterization work proposed includes: 

1. Finish compiling and provide the information requested in Stu Dindwiddie's letter 
to Michael Zamorski (DOE) and Joan Woodard (SNLNM) (dated December 11, 
1998). 

Response: The information requested in the referenced letter is listed below and is 
followed by the SNUNM response. 

a. Please submit maps showing the locations of boreholes with respect to seepage 
pits and other septic-system components for the above ER sites (48, 135,136, 
159, 165, 166, and 167). 

Response: The existing site maps have been revised to reflect the best-known 
information on all the TA-ll septic and drain system sites. The changes are based on 
SNUNM Facilities Engineering drawings and Global Positioning System (GPS) mapping 
of visible system components. To improve the accuracy of the site maps, an excavator 
and GPS surveying will be used to locate system oomponents below grade, confirm 
drainfield dimensions, and pinpoint effluent release locations. Planning for this work is 
in progress. Accurate site maps will be available in May 2000. Any further sampling at 
TA-II ER septic and drain system sites will be discussed with NMED HRMB staff when 
the maps are finalized. Note that this comment also addresses ER Sites 135 and 165, 
which were not incorporated in the 2nd Round of the NF A proposals. After discussions 
with NMED HRMB, the HE rinse-water drain from Site 48 will be investigated at the 
same time as co-located ER Sites 227 and 229, which are managed by Tijeras Arroyo OU 
1309. 

b. Please submit all analytical results of soil samples obtained from these 
boreholes. Data tables must include a listing of all constituents analyzed for, 
analytical methods, detection limits, and concentrations. 
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Response: The requested soil analytical results for the boreholes at TA-llER septic and 
drain system sites will be submitted with the revised site maps. 

2. Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofTA-2. 

Response: SNLINM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of the TA-llER sites. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 
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ou 1309 

ER Site 7, Gas Cylinder Disposal Pit 

Additional site characterization work proposed includes: 

1. Collect subsurface soil samples from within the waste layer and immediately below 
the bottom of the landfill. 

2 Subsurface samples will be collected from at least four (4) borings or trenches. At 
least one sample per boring/trench will be collected within 5 ft beneath the landfill. 
At least two samples per boring/trench will be collected at locations within the waste 
layer (more samples will be collected if the waste layer exceeds 15 ft thick). 

3. The soil samples will be analyzed for radiological constituents, metals, volatile 
organic compounds, semi-volatile organic compounds, and high explosives. 

Response: Unfortunately the name for ER Site 7 is misleading and refers to ER Site 6A, 
a gas cylinder disposal pit that was remediated in 1995. ER Site 7 contains construction 
and demolition debris from the Veteran's Administration (VA) Hospital. Prior to 
disposal of the construction and demolition debris, SNUNM used the location as a sand 
and gravel quarry from 1980 to 1986. 

DOE, SNLJNM, and KAFB's Environmental Management agreed on November 15, 1999 
that responsibility for this site should be transferred to the KAFB Installation Restoration 
Program (IRP). The IRP intends to accept ownership for this site. DOE and KAFB are 
currently working on the transfer process. Therefore, SNIJNM will not be performing 
the additional proposed site characterization. After the IRP assumes responsibility for 
this site, SNUNM will submit an administrative NFA proposal for ER Site 7. 

ER Sites 46, 232, 233, 234, 227, 229, 230, and 231 (OU 1309 OutfaUs) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfalls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped nearER Site 227; whereas, ER Sites 232,233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

Response: SNIJNM will locate each outfall accurately for ER Sites 46, 227, 229, 230, 
231, 232, 233, and 234. The recent discussions have revealed that the type of water 
released to each site needs to be clarified. ER Site 46 received rinse waters from TA-l 
buildings. ER Sites 227 and 229 received rinse waters from T A-II buildings. ER Sites 
230,231,232, and 233 currently receive storm water from TA-IV. ER Site 234 
previously received storm water from TA-IV, but is now inactive. Except for ER Site 
232, all of these OU 1309 sites were documented in the 2nd Round of the NF A proposals. 
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The NFA proposal for ER Site 232 was submitted in the 8th Round in July 1997; 
additional work for ER Site 232 is addressed in SNIJNM (1999). 

2. Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: SNLJNM will collect and analyze soil samples at the points of surface 
discharge and along the drainage channels that are unlined. More details are presented in 
item #4 below. Analytical results of previous sampling will be used, to the extent 
possible, to meet the NMED requirement. The soil samples will be collected according to 
the following Fiscal Year (FY) schedule: ER Site 46 (FYOl), ER Site 227 (FYOl), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FYOl), ER Site 
233 (FY02), and ER Site 234 (FY02). 

3. Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two 150-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent installations. 
Soil samples will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNUNM will install two permanent 150-foot deep soil-vapor monitor wells at 
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the first well will 
be located at the end of the acid waste line, while the second well will be located at the 
southern end of the site. [The end (former outfall) of the acid waste line is estimated to 
be about 50ft south-southwest of monitor well TJA-3.] The ER Site 227 well will be 
located at the eastern end of the site near the slope break. Soil samples will be analyzed 
for radiological constituents (gamma spectroscopy and gross alpha/beta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
of this fieldwork is scheduled for FYOl. 

4. Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: SNLJNM will collect shallow subsurface samples at two locations each at the 
storm-drain outfalls (ER Sites 230,231,232,233, and 234). The samples will be 
collected at a depth of five ft, bgs from hand-angered boreholes. Except for ER Site 234, 
the boreholes for the TA-IV storm-drain outfalls will be located 5 ft and 30ft downslope 
from the lowermost concrete structures at ER Sites 230, 231, 232, and 233. Not to be 
forgotten, ER Site 232 is unique because two storm drains are located there. At the 
remaining TA-IV storm-drain outfall (ER Site 234), the boreholes will be located at a 
similar lateral spacing with the northernmost borehole being located at the lowermost tip 
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of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alpha/beta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

5. Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 

Response: SNIJNM also will collect a surface (0- 0.5 ft, bgs) soil sample for ER Site 
230. The sample will be collected upstream of the drop inlet and next to the chain-link 
fence. The soil sample will be analyzed for radiological constituents (gamma 
spectroscopy and gross alpha/beta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

Response: SNIJNM will install a groundwater monitor well at the bottom of the slope at 
ER Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

7. Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity of ER Sites 46 and 227. The information requested above for the TA-2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 

Response: SNUNM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity ofER Sites 46 and 227. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOl or FY02. 

8. Revise and resubmit the data tables in the NFA proposals for each site, meeting the 
standards achieved in the 12th Round NF A proposals. 

Response: After all the requested soil samples have been collected and the analytical 
results received, SNUNM will revise and resubmit the soil-sample data tables for ER 
Sites 46, 227, 229, 230, 231, 232,233, and 234 in a format meeting the standards set in 
the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be 
prepared. The data tables and risk assessments will be incorporated into the 'statement of 
basis' format. 

Reference (ER Site 7) 

Sandia National Laboratories/New Mexico. Letter to Kirtland Area Office (KAO). "Transmittal 
of Responses to N:MED for Request for Supplemental Information (RSI)," September 8, 1999. 
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Department of Energy 
National Nuclear Security Administration 

Sandia Site Office 
P.O. Box 5400 

Albuquerque, New Mexico 87185·5400 

JAN 31 2003 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy (DOE} and 
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Sandia National Laboratories 
Albuquerque, New Mexico 

December 2002 

Environmental Restoration Project 
Tijeras Arroyo Operable Unit 1309 

Responses to NMED Notices of Deficiency for 
Solid Waste Management Units 230, 231,232,233, and 234 

No Further Action Proposals 
Dated June 1995 (2nd Round) and 

August 1997 (8th Round) 

INTRODUCTION 

Sandia National Laboratories/New Mexico (SNLINM) is submitting this Notice of Deficiency 
(NOD) Response for the Technical Area (TA)-IV storm-water outfalls (Solid Waste Management 
Units [SWMUs] 230, 231, 232, 233, and 234). These five sites are managed as part of the 
Tijeras Arroyo Operable Unit (TJAOU) 1309. The proposals for no further action (NFA) for 
SWMUs 230, 231, 233, and 234 were previously submitted in 1995 (SNIJNM June 1995). The 
NFA proposal for SWMU 232 was submitted in 1997 (SNUNM August 1997). This response 
addresses both the most recent NOD (NMED October 1999) for the five sites (SWMUs 230,231, 
232, 233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie 
January 1999) that contained specific comments (1 through 5) regarding SWMU 232. 

The NOD (NMED October 1999) included comments relating to a number of SWMUs at 
SNLINM. Five comments (1, 2, 4, 5, 8) in Enclosure B of this NOD (NMED October 1999) 
addressed SWMUs 230, 231, 232, 233, and 234. This document presents the SNLINM response 
to these comments. Incorporated into the response are the confirmatory sampling requirements 
that were identified by SNLINM Environmental Restoration (ER) TJAOU staff and the New 
Mexico Environment Department (NMED) Hazardous and Radioactive Materials Bureau 
(HRMB) (now known as the Hazardous Waste Bureau) in a meeting held on November 17, 1999. 
The outcome of the meeting was NMED's request for additional confirmatory soil sampling at 
SWMUs 230 through 234. A Field Implementation Plan (FIP) was subsequently developed for 
these five SWMUs (SNIJNM May 2001) that describes the confirmatory sampling and analysis 
requirements and provides historical information for the outfalls. The FIP, provided as 
Attachment A, was used to guide the confirmatory sampling that was conducted in June 2001. 
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TUERAS ARROYO OPERABLE UNIT 1309 
RESPONSES TO NMED NOTICES OF DEFICIENCY 

FOR NF A PROPOSALS 

RESPONSES TO ENCLOSURE B, OCTOBER 1999 NOTICE OF DEFICIENCY
PROPOSED ADDITIONAL SITE CHARACTERIZATION WORK, NFA PROPOSALS, 
JUNE 1995 (2nd Round) 

The NMED comments (NMED October 1999) relevant to the TA-IV storm-water outfalls 
(SWMUs 230,231,232,233, and 234) are presented below in bold text. The SNIJNM response 
follows each comment. 

ER Sites 46,232, 233, 234, 227, 229, 230, and 231 (OU 1309 Outfalls) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfalls, are clustered nearER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped nearER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

Response: Figure 1 accurately depicts the locations of each TA-IV storm-water outfall 
(SWMUs 230, 231, 232-1, 232-2, 233, and 234). The outfalls are located along the 
southern boundary of TA-IV and the steep northern rim of Tijeras Arroyo. Figure 2 is an 
SNIJNM Facilities Engineering drawing depicting the various utilities that are located at 
the southern part ofTA-IV. Storm water drains to the sites via buried pipes that are 
connected to either concrete ditches or concrete drop structures. The SWMUs consist of 
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230, 
231, 232-1, 232-2, and 233 currently receive storm water from TA-IV. SWMU 234 
previously received storm water from TA-IV, but is now inactive. 

As shown on Figure 2, SNIJNM Facilities Engineering has assigned a structure number 
('struc. no.') to each outfall. For example, structure number 58 corresponds to 
SWMU 230. Structure numbers 59 and 60A correspond to SWMUs 231 and 232-1, 
respectively. Structure number 60 corresponds to SWMU 232-2. A structure number is 
not assigned to SWMU 234 because the concrete features were removed in the early 
1990s when piping from the Building 981 area was diverted to SWMU 233 (structure 
number 62). 

2. Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: In June 2001, SNIJNM collected the soil samples, requested by NMED at the 
November 17, 1999, meeting, at the points of surface discharge and along the earthen 
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channels. At all of the SWMUs (230 through 234), soil samples were collected at lateral 
distances of 5 and 30 feet downslope of the storm-water discharge point; the sampling 
depths for these lateral locations began at 0 and 5 feet below ground surface (bgs). 
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMUs 230, 232-2, 
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234. 

Table 1 lists the number of samples that have been collected at each site. Table 2 lists the 
soil samples for each SWMU. Sampling was conducted in 1994, 1995, and 2001. The 
soil samples were analyzed by both on-site and off-site laboratories (Tables 3 through 
109). Sampling and analysis details are presented in the Risk Screening Assessment 
Reports for each site (Attachments B through G). 

4. Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radionuclides, metals, volatile organic compounds, semi-volatile organic compounds, 
and high e"'"}Jlosives. 

Response: In 2001, SNIJNM collected shallow subsurface samples at two locations at 
each of the storm-drain outfalls (SWMUs 230,231,232,233, and 234). A third soil 
sample was collected at SWMUs 230, 232-2, and 233 (Table 2). The samples were 
collected in accordance with guidance received at the November 17, 1999, meeting 
between SNIJNM ER TJAOU staff and the NMED HRMB. The surface soil (0 to 
0.5 foot bgs) and 1-foot-bgs soil samples were collected with a hand trowel. Because of 
the uneven terrain and large cobbles that serve as erosion control below the storm-water 
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally 
approved use of the backhoe before the sampling was conducted (Copland April 2001). 

The soil samples from each site were analyzed for radionuclides (gamma spectroscopy, 
tritium, and gross alpha/beta), Resource Conservation and Recovery Act (RCRA) metals, 
chromium-VI, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection 
Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples 
for high explosive (HE) compounds was discounted after informing NMED that the 
TA-IV storm-water outfalls have never received any type of TA-ll water (storm, septic, or 
waste) (SNIJNM May 2001), as previously assumed by NMED. HE compounds are 
not a contaminant of concern (COC) for any of the TA-IV storm-water outfalls 
(SWMUs 230, 231, 232, 233, and 234). 

5. Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radionuclides, metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

Response: A surface soil (0 to 0.5 feet bgs) sample (230-GR-05-0.5) was collected 
upstream of the drop inlet next to the chain-link fence and analyzed for radionuclides 
(gamma spectroscopy, tritium, and gross alpha/beta), RCRA metals, chromium-VI, 
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for 
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analyzing the soil samples for HE compounds was discounted after informing NMED that 
the TA-IV storm-water outfalls have never received any type of TA-ll water (storm, 
waste, or septic) (SNUNM May 2001), as previously assumed by N.MED. HE 
compounds are not a COC for any of the TA-IV storm-water outfalls (SWMUs 230, 231, 
232, 233, and 234). ·· 

8. Revise and resubmit the data tables in the NF A proposals for each site, meeting the 
standards achieved in the 12th Round NF A proposals. 

Response: Analytical data tables from the NFA proposals (SNIJNM June 1995; 
SNUNM August 1997) have been revised using the 12th Round format. In addition to 
the soil samples that were collected in 1994 and 1995 for the NFA proposals, samples 
also were collected in 2001. Table 2lists the soil samples for each SWMU. Table I lists 
the corresponding analytical data tables (Tables 3 through 109). The soil samples were 
analyzed using EPA methods (EPA November 1986) for VOCs, SVOCs, TPH, metals 
(RCRA metals and chromium-VI), and radionuclides (gamma spectroscopy, tritium, and 
gross alpha/beta). All detectable concentrations are presented in the tables. In those 
cases in which no detectable concentrations were reported for a particular analytical suite, 
a table listing the detection limits is presented. Analytical laboratories are noted on each 
data table. 

Risk assessments (human health and ecological) have been prepared for each SWMU 
(230 through234) using all the available sampling results. The risk assessment results, as 
well as the sampling techniques and analytical methods, are presented in the Risk 
Screening Assessment Reports for each site (Attachments B through G). The Data 
Validation Reports for each site are included in Attachments H through M. 
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Table 1 
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables 

for the TA-IV Storm-Water Outfalls for SWMUs 230, 231, 232-1, 232-2, 233, and 234 

Locations Locations Locations , Corresponding 
Sampled in Sampled in Sampled in Total Sampling Analytical Data 

SWMU 1994 1995 2001 Locations Tables 
230 8 -- 3 11 3-21 
231 8 -- 2 10 22-40 
232-1 8 5 3 16 41-60 
232-2 41 -- 2 43 61-74 
233 8 -- 3 11 75-92 
234 sa -- 2 8 93-109 

8Another six locations (see Table 2) are not included in this tally for SWMU 234 because the 
corresponding six samples were not collected where storm water had drained. 
SWMU =Solid Waste Management Unit. 
TA =Technical Area. 

= Information not available. 
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Table 2 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample 10 Beginning Depth (ft bgs) 
230 1 994 sampling 

230-01-A 0.0 
230-01-B 0.5 
230-02-A 0.0 
230-02-B 0.5 
230-03-A 0.0 
230-03-B 0.5 
230-04-A 0.0 
230-04-B 0.5 
2001 samplinQ 
230-GR-05-0.0-S 0.0 
230-GR-06-0.0-S 0.0 
230-GR-06-0.0-DU 0.0 
230-GR-06-5.0-S 5.0 
230-GR-07-5.0-S 5.0 

231 1994 sampling 
231-01-A 0.0 
231-01-B 0.5 
231-02-A 0.0 
231-02-B 0.5 
231-03-A 0.0 
231-03-B 0.5 
231-04-A 0.0 
231-04-B 0.5 
2001 sampling 
231-GR-05-0.0-S 0.0 
231-GR-05-0.0-DU 0.0 
231-GR-05-5.0-S 5.0 
231-GR-06-5.0-S 5.0 

232-1 1994 sampling 
232-1-01-A 0.0 
232-1-01-B 0.5 
232-1-02-A 0.0 
232-1-02-B 0.5 
232-1-03-A 0.0 
232-1-03-B 0.5 
232-1-04-A 0.0 
232-1-04-B 0.5 
1995 sampling 
232-1-BH1-5-S-1 5.0 
232-1-BH1-10-S-1 10.0 
232-1-BH 1-1 0-SD-1 10.0 
232-1-BH 1-1 0-S0-1 10.0 
232-1-BH2-5-S-1 5.0 
232-1-BH2-1 0-S-1 10.0 
232-1-BH3-5-S-1 5.0 
232-1-BH3-1 0-S-1 10.0 
232-1-BH4-6-S-1 6.0 
232-1-BH4-1 0-S-1 10.0 
232-1-BH5-5-S-1 5.0 
232-1-BH5-1 0-S-1 10.0 
2001 sampling 
232-1-GR-05-0.0-S 0.0 
232-1-GR-05-0.0-DU 0.0 
232-1-GR-06-5.0-S 5.0 
232-1-GR-07-5.0-S 5.0 

Refer to footnotes at end of table. 
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Table 2 (Continued) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample ID Beginning Depth (ft bgs) 
232-2 1994 sampling 

01S861 1a 
01S862 1a 
01S863 sa 
01S864 sa 
01S86S sa 
01S866 sa 
01S867 sa 
01S868 sa 
01S869 sa 
01S870 sa 
01S871 sa 
01S872 1a 
01S873 9 
01S874 9 
01S87S 9 
01S876 9 
01S877 9 
01S878 9 
015879 9 
015880 sa 
01S881 sa 
01S882 sa 
01S883 sa 
01S884 sa 
015885 10 
01S886 6.5 
01S887 9 
01S888 6.5 
01S889 6 
01S890 1 
01S891 10 
01S892 7 
015893 4 
01S894 10.S 
01S89S 9.S 
01S896 3.S 
017817 1 
017818 8 
NMED-232-east 10 
NMED-232-west 6 
NMED-undisturbed 9 
2001 sampling 
232-2-GR-01-0.0-S 0.0 
232-2-GR-01-0.0-DU 0.0 
232-2-GR-01-S.O-S s.o 
232-2-GR-01-1 0.0-S 10.0 
232-2-GR-02-S.O-S s.o 
232-2-GR-02-7.0-DU 7.0 

Refer to footnotes at end of table. 
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Table 2 (Concluded) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample ID Beginning Depth (ft bgs) 
233 1994 sampling 

233-01-A 0.0 
233-01-B 0.5 
233-02-A 0.0 
233-02-B 0.5 
233-03-A 0.0 
233-03-B 0.5 
233-04-A 0.0 
233-04-B 0.5 
2001 sampling 
233-GR-05-0.0-S 0.0 
233-GR-05-0.0-DU 0.0 
233-GR-05-5.0-S 5.0 
233-GR-06-0.0-S 0.0 
233-GR-06-5.0-S 5.0 
233-GR-07-5.0-S 5.0 

234 1994 samplil}g 
234-01-A 0.0 
234-01-B 0.5 
234-02-A o.ob 
234-02-B o.5b 
234-03-A o.ob 
234-03-B o.5b 
234-04-A o.ob 
234-04-B o.5b 
234-05-A 0.0 
234-05-B 0.5 
234-06-A 0.0 
234-06-B 0.5 
2001 sampling 
234-GR-07 -0.0-S 0.0 
234-GR-07 -0.0-DU 0.0 
234-GR-07-5.0-S 5.0 
234-GR-08-5.0-S 5.0 

aApproximate sample depth (sample collected during SWMU 232-2 excavation work). 
bAnalytical results for this SWMU 234 sample are not listed in the following analytical data tables because the sample was 
not collected where storm water had drained. 
BH = Borehole. 
DU = Duplicate. 
ft bgs = Foot/feet below ground surface. 
GR = Grab sample. 
ID = Identification. 
NMED = New Mexico Environment Department. 
S = Soil sample. 
SD = Soil sample duplicate. 
SO = South sample. 
SWMU =Solid Waste Management Unit. 
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Table 93 
Summary of SWMU 234 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg!kg) 
1,1, 1-Trichloroethane 0.005 
1,1 ,2,2-Tetrachloroethane 0.005 
1,1 ,2-Trichloroethane 0.005 
1, 1-Dichloroethane 0.005 
1, 1-Dichloroethene 0.005 
1 ,2-Dichloroethane 0.005 
1 ,2-Dichloroethene 0.005 
1 ,2-Dichloropropane 0.005 
2-Butanone 0.01 
2-Chloroethyl vinyl ether 0.01 
2-Hexanone 0.01 
4-methyi-2-Pentanone 0.01 
Acetone 0.01 
Benzene 0.005 
Bromodichloromethane 0.005 
Bromoform 0.005 
Bromomethane 0.01 
Carbon disulfide 0.005 
Carbon tetrachloride 0.005 
Chlorobenzene 0.005 
Chloroethane 0.01 
Chloroform 0.005 
Chloromethane 0.01 
Dibromochloromethane 0.005 
Ethyl benzene 0.005 
Methylene chloride 0.005 
Styrene 0.005 
Tetrachloroethene 0.005 
Toluene 0.005 
Trichloroethene 0.005 
Vinyl acetate 0.01 
Vinyl chloride 0.01 
Xylene 0.005 
cis-1 ,3-Dichloropropene 0.005 
trans-1 ,3-Dichloropropene 0.005 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 
VOC =Volatile organic compound. 
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Table 94 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes SVOCs (EPA Method 8270b) (mg/kg) 
Record Sample 

Numberc ER Sample ID Depth (ft) Benzo(a}Ql'rene Benzo_(_b)fluoranthene 
804 SITE 234-01-A 0-0.5 ND (0.33) 
804 SITE 234-01-B 0.5-3 ND (0.33) 
804 SITE 234-03-A 0-0.5 ND (0.33) 
804 SITE 234-03-B 0.5-3 ND (0.33) 
804 SITE 234-05-A 0-0.5 0.048 J 
804 SITE 234-05-B 0.5-3 ND (0.33) 

Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
cAnalysis request/chain-of-custody record. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated value. See Data Validation Report (Attachment M). 
mg/kg = Milligram(s) per kilogram. 

ND (0.33) 
ND (0.33) 
ND (0.33) 
ND (0.33) 

ND (0.33) 

ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 

0.043 J 

Chrysene 
ND (0.33) 
ND (0.33) 
ND (0.33) 
ND (0.33) 

0.062 J 
ND (0.33) 

~ -

Pyrene 
ND (0.33) 
ND (0.33) 
ND (0.33) 
ND (0.33) 

0.034 J 
---·-

ND (0.33) 



Table 95 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/kg) 
1 ,2,4-Trichlorobenzene 0.33 
1 ,2-Dichlorobenzene 0.33 
1 ,3-Dichlorobenzene 0.33 
1 A-Dichlorobenzene 0.33 
2,2'-Dichlorodiisopropyl ether 0.33 
2,4,5-Trichlorophenol 0.33 
2,4,6-Trichlorophenol 0.33 
2,4-Dichlorphenol 0.33 
2,4-Dimethylphenol 0.33 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene 0.33 
2,6-Dinitrotoluene 0.33 
2-Chloronaphthalene 0.33 
2-Chlorophenol 0.33 
2-Methylnaphthalene 0.33 
2-Nitroaniline 1.67 
2-Nitrophenol 0.33 
3,3'-Dichlorobenzidine 0.67 
3-Nitroaniline 1.67 
4-Bromophenyi_Qhel}yl ether 0.33 
4-Chloro-3-methylphenol 0.33 
4-Chlorobenzenam ine 0.33 
4-Chlorophenyl phenyl ether 0.33 
4-Methylphenol 0.33 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene 0.33 
Acenaphthylene 0.33 
Anthracene 0.33 
Benzidine 2.66 
Benzo( a)anth racene 0.33 
Benzo( a) pyrene 0.33 
Benzo(b)fluoranthene 0.33 
Benzo(ahi)pe_rylene 0.33 
Benzo(k)fluoranthene 0.33 
Benzoic acid 1.67 
Benzyl alcohol 0.33 
Butvlbenzyl phthalate 0.33 
Chrysene 0.33 
Di-n-butyl phthalate 0.33 
Di-n-octyl phthalate 0.33 
Dibenz(a,h)anthracene 0.33 
Dibenzofuran 0.33 
Diethylphthalate 0.33 
Dimethylphthalate 0.33 

Refer to footnotes at end of table. 
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Table 95 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

AnaiY!_e Method Detection Limit _Lmg/kgl 
Dinitro-o-cresol 1.67 
Fluoranthene 0.33 
Fluorene 0.33 
Hexachlorobenzene 0.33 
Hexachlorobutadiene 0.33 
Hexachlorocyclopentadiene 0.33 
Hexachloroethane 0.33 
lndeno(1 ,2,3-c,d)pyrene 0.33 
lsophorone 0.33 
Naphthalene 0.33 
Nitro-benzene 0.33 
Pentachlorophenol 1.67 
Phenanthrene 0.33 
Phenol 0.33 
Pyrene 0.33 
bis(2-Chloroethoxy)methane 0.33 
bis_(2-Chloroethyl)ether 0.33 
bis(2-Ethylhexyl)phthalate 0.33 
n-Nitrosodip_henylamine 0.33 
n-Nitrosodipropylamine 0.33 
a-Cresol 0.33 

8 Environmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
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Table 96 
Summary of SWMU 234 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Method Detection Limit 
40 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 
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Table 97 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Results 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes Metals TEPA Methods 6010/6020/7196/7471/7741 11 (mg/kq) 
Record 

Numberc ER Sample ID Sample Depth (ft) Arsenic Barium Beryllium Cadmium 
804 SITE 234-01-A o-o.5 1.6 210 0.49 2 
804 SITE 234-01-B 0.5-3 1.6 190 0.38 1.9 
804 SITE 234-02-A 0-0.5 5.3 140 0.25 2.4 
804 SITE 234-02-B 0.5-3 0.95 160 NO (0.25) 2.7 
804 SITE 234-03-A . 0-0.5 1.8 180 0.36 2.9 
804 SITE 234-03-B 0.5-3 4] 210 0.32 2.2 
804 SITE 234-04~A 0-0.5 6.3 240 0.31 1.6 
804 SITE 234-04-B 0.5-3 5.4 220 0.32 1.8 
804 SITE 234-05-A Q-0.5 1.6 180 0.36 2.3 
804 SITE 234-05-B 0.5-3 0.9 180 0.32 2.5 
804 SITE 234-06-A 0-0.5 7 220 0.48 2.8 
804 SITE 234-06-B 0.5-3 1 150 0.22 2.1 

Background concentration (surface soil 0-0.5 ft)d NC 281 0.8 <1 
Background cor1c~ntration (subsurface soil >0.5 ft)d 4.4 200 0.8 0.9 

Refer to footnotes at end of table. 

Chromium 
7.4 
7.3 
6.9 
7 

11 
11 
5 
5 
7.6 
6.7 
9.9 
5.4 

21.8 
16.2 
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Table 97 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Results 
September 1994 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 6010/6020/7196/7471/7741b) (mg/kg) 
Record 

Number: ER Sample ID Sample Depth (ft) Chromium (VI) 
804 SITE 234-01-A 0-0.5 ND(0.1) 
804 SITE 234-01-B 0.5-3 ND (0.1) 
804 SITE 234-02-A Q-0.5 ND (0.1) 
804 SITE 234-02-B 0.5-3 ND_{0.1} 
804 SITE 234-03-A o-o.5 ND (0.1) 
804 SITE 234-03-B 0.5-3 ND(0.1) 
804 SITE 234-04-A Q-0.5 ND (0.1) 
804 SITE 234-04-B 0.5-3 ND(0.1) 
804 SITE 234-05-A 0-0.5 ND(0.1) 
804 SITE 234-05-B 0.5-3 ND (0.1) 
804 SITE 234-06-A 0-0.5 ND (0.1) 
804 SITE 234-06-B 0.5-3 ND(0.1) 

Background concentration (surface soil 0-0.5 ft)d NC 
Background concentration (subsurface soil >0.5 ft)d NC 

~~~--- -----

Note: Values in bold indicate concentrations greater than background. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
cAnalysis request/chain-of-custody record. 
dDinwiddie September 1997. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated by Dinwiddie (September 1997). 

Lead 
10 
9.4 
8.7 
7.1 

12 
8.2 
8.2 
6.2 

10 
9.1 

13 
6.5 

39 
11.2 

---

ND ( ) =Not detected above the method detection limit, shown in parentheses . 
SWMU =Solid Waste Management Unit. 

Mercury Selenium 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND(0.25) 
ND (0.04) ND (0.25) 
ND (0.04) ND (0.25) 

<0.25 <1 
<0.1 <1 

Silver 
ND(0.5) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND{0.5) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND (0.5) 

<1 
<1 



Table 98 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/kg) 
Arsenic 0.5-4.9 
Barium 10 
Beryllium 0.18-Q.25 
Cadmium 0.25 
Chromium 1 
Chromium (VI) 0.1 
Lead 2 
Mercury 0.04 
Selenium 0.25 
Silver 0.5 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
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Sample Attributes 

Table 99 
Summary of SWMU 234 Confirmatory Soil Sampling 

Gamma Spectroscopy Analytical Results 
September 1994 

(Off.·Site Laboratory)a 

Activity (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
Numberb ER Sample ID (ft) Result Errore 

0785 234-05-A 0-0.5 NR --
784 SITE 234-01-A O-Q.5 ND (0,0184 --
784 SITE 234-01-B 0.5-3 ND (NR) --
784 SITE 234-05-A O-Q.5 0.101 0.0339 
784 SITE 234-05-B 0.5-3 0.0357 0.0202 

Background concentration (surface soil 0-0.5 ft)d 0.908 NA 
Background concentration. (subsljrf?ge soil >_0~!5 ft)d NC NA .... 

Note: Values in bold indicate concentrations greater than background. 
aEnseco/Quanterra Laboratory . 
bAnalysis requesVchain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification . 

. NA = Not applicable. 
NC = Not calculated by Dinwiddie (September 1997). 

Result 
6.46 
1.06 

0.916 
0.749 
0.966 

NC 
NC 

ND ( ) =Not detected above the minimum detectable activity, shown in parentheses. 
NR = Not reported or analyzed for sample interval. 
pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Errore Result Errore 
0.609 NR --
0.174 ND (0.0399' --
0.143 ND (0.0384 --
0.133 ND (0.0359) --
0.154 ND (0.0377) --

NA NC NA 
NA NC NA 

Urahium-238 

Result Errore 
NR --
1.64 0.529 
1.79 0.529 

ND (0.493) --
ND (0.507) --

NC NA 
NC NA 



Table 100 
Summary of SWMU 234 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (llg/kg) 

1 , 1 , 1-Trichloroethane 0.29 
1 , 1 ,2,2-Tetrachloroethane 0.3 
1,1 ,2-Trichloroethane 0.36 
1, 1-Dichloroethane 0.41 
1, 1-Dichloroethene 0.262 
1 ,2-Dichloroethane 0.27 
1 ,2-Dichloropropane 0.32 
2-Butanone 0.76 
2-Hexanone 0.94 
4-methyi-2-Pentanone 1.34 
Acetone 1 
Benzene 0.39 
Bromodichloromethane 0.35 
Bromoform 0.36 
Bromomethane 0.31 
Carbon disulfide 0.62 
Carbon tetrachloride 0.26 
Chlorobenzene 0.4 
Chloroethane 0.28 
Chloroform 0.47 
Chloromethane 0.35 
Dibromochloromethane 0.41 
Ethyl benzene 0.35 
Methylene chloride 0.44 
Styrene 0.32 
Tetrachloroethene 0.4 
Toluene 0.5 
Trichloroethene 0.72 
Vinyl acetate 0.77 
Vinyl chloride 0.3 
Xylene 1.05 
cis-1 ,2-Dichloroethene 0.41 
cis-1 ,3-Dichloropropene 0.28 
trans-1 ,2-Dichloroethene 0.37 
trans-1 ,3-Dichloropropene 0.24 

aGeneral Engineering Laboratories, Inc. (GEL). 
Jlg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC =Volatile organic compound. 

AU11-02/WP/SNL:t5192.doc T-124 

Method Detection Limit for 
Aqueous Samples (llg/L) 

0.18 
0.15 
0.11 
0.07 
0.28 
0.14 
0.16 
0.81 
0.79 
0.7 
0.82 
0.14 
0.15 
0.1 
0.24 
0.9 
0.16 
0.2 
0.32 
0.17 
0.21 
0.16 
0.15 
0.63 
0.15 
0.21 
0.22 
0.16 
0.44 

- 0.26 
0.44 
0.18 
0.18 
0.31 
0.17 
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Table 101 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs (EPA Method 8270b) (llg/kg) 
Sample 

Number: ER Sample ID Deoth (ft) Acenaohthene Anthracene Benzo( a)anthracene 
604316 T JAOU-234-GR-07 -0.0-S b.o 6.26J 15.2 J (33.3 171 
604316 T JAOU-234-GR-07 -0.0-DU 0.0 ND (4 J) 21.2 J (33.3 258 
604316 T JAOU-234-GR-07 -5.0-S 5.0 ND (4 J) ND (4.66) ND (5.99) 
604316 T JAOU-234-GR-08-5.0-S 5.0 NO (4 J) 7.96 J (33.3 17.1 J (33.3 

Quality Assurance/Quality Control Sample (~Q/L) 
604569 l T JAOU-234-GR-EB1 NA NO (0.07 J) NO (0.13) NO (0.1) 

Sample Attributes SVOCs (EPA Method 8270b) (~Q/kg) 
Record Sample 

Number: ER Sample ID Depth (ft) Benzo(b )fluoranthene Benzo(ghi)pe~lene Benzo(k)fluoranthene 
604316 T JAOU-234-GR-07 -0.0-S 0.0 396 309 272 
604316 T JAOU-234-GR-07 -0.0-DU 0.0 506 NO (5 J) 471 
604316 T JAOU-234-GR-07 -5.0-S 5.0 14.7 J (33.3 NO {5) 7.04 J (33.3 
604316 T JAOU-234-GR-08-5.0-S 5.0 NO (2.33) NO {5) NO@_ 

Quality Assurance/Quality Control Sample (J.Lg/L) 
604569 I T JAOU-234-GR-EB1 NA NO {0.13) __ __L_ND (0.08) I NO (0.23) 

Refer to footnotes at end of table. 

Benzo(a)pyrene 
27!i 
43E 

13.1 J (33.3 
NO (2) 

_ NP (0.13) 

Carbazole 
13.4 J (333' 
18.2 J (333' 

NO (5) 
NO (5) 

I NO (1.26) 
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Sample Attributes 
Record 

Number: ER Sample 10 
604316 T JAOU-234-GR-07-0.0-S 
604316 T JAOU-234-GR-07 -0.0-DU 
604316 T JAOU-234-GR-07 -5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Table 101 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs (EPA Method 8270b (llg/kg) 
Sample 

Depth (ft) Chrvsene Di-n-butvl phthalate Di-n-octyl phthalate Fluoranthene 
0.0 294 NO (20.6) 10.2 J (333 305 
0.0 435 ND(20.6) NO (8.99) 450 
5.0 12.5 J (33.3 NO (20.6) NO (8.99) 11.1 J (33.3 
5.0 17.7 J (33.3 20.7 J(333 NO (8.99) 33.3 

lauality Assurance/Quality Control Sample (IJ.Q/L) 
ND(1.82) 604569 l T JAOU-234-GR-EB1 l ____l-JA~ ND(0.12) NO (2.j_g)_ 1 ND_(O.J2) 1 

Sample Attributes SVOCs (EPA Method 8270b) (llg/kg) 
Record Sample 

Fluorene 
6.66 J (33.3 

N0(3) 
NO (3) 
3.02 J (33.3 

NO (0.12) 

Number: ER Sample 10 Depth (ft) lndeno(1,2,3-c,d)pyrene Phenanthrene Pyrene bis(2-Ethylhexyl)phthalate 
604316 T JAOU-234-GR-07-0.0-S 0.0 248J 110 
604316 T JAOU-234-G R-07 -0.0-0U 0.0 345 J 139 
604316 T JAOU-234-GR-07-5.0-S 5.0 NO (6.66) 4.24 J (33.3 
604316 T JAOU-234-GR-08-5.0-S 5.0 NO (6.66) 42.2 

lauality Assurance/Quality Control Sample (J..tg/L) 
604569 I T JAOU-234-GR-E81 I _ r-.J_f\_1 __ I\IQJQ.1) L _ NO (0.12) 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis request/chain-of-custody record. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 =Identification. 
J =Estimated value. See Data Validation 

Report (Attachment M). 
J ( ) = Estimated value less than the laboratory 

reporting limit, shown in parentheses. See 
Data Validation Report (Attachment M). 

J.lg/kg 
J.lg/L 
NA 
NO ( ) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the method detection 

limit, shown in parentheses. 
NO (#J) = Not detected, uncertainty in the detection 

limit, shown in parentheses. See Data 

ou 
s 
svoc 
SWMU 

Validation Report (Attachment M) . 
= Operable Unit. 
= Soil sample. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 

I 

436 
603 

13.9 J (33.3 
54.9 

NO (0.14) I 

TB 
TJA 

=Trip blank. 
=Tijeras Arroyo. 

141 J 
80.::1 

16.1 J 
140 J 

NO (0.04) 



Table 102 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for Method Detection Limit for 
Analyte Soil Samples (p,_g/kg) Aqueous Sampjes (f.l_g/Lj 

1 ,2,4-Trichlorobenzene 4.66 1.52 
1 ,2-Dichlorobenzene 4.33 1.63 
1 ,3-Dichlorobenzene 3.33 1.51 
1 A-Dichlorobenzene 5.99 1.83 
2,4,5-Trichlorophenol 42.3 1.18 
2,4,6-Trichlorophenol 24.6 1.12 
2,4-Dichlorophenol 7.99 1.28 
2,4-Dimethylphenol 71.9 1.29 
2,4-Dinitrophenol 15 1.36 
2,4-Dinitrotoluene 5 0.97 
2,6-Dinitrotoluene 3 1.09 
2-Chloronaphthalene 3.66 0.13 
2-Chlorophenol 5 1.24 
2-Methylnaphthalene 4 0.15 
2-Nitroaniline 80.9 2.09 
2-Nitrophenol 46.3 1.33 
3,3'-Dichlorobenzidine 143 1.1 
3-Nitroaniline 86.6 1.31 
4-Bromophenyl phenyl ether 4.66 1.14 
4-Chloro-3-methylphenol 36.6 1.39 
4-Chlorobenzenamine 58.9 2.5 
4-Chlorophenyl phenyl ether 3.33 1.18 
4-Methylphenol 5.66 1.07 
4-Nitroaniline 83.9 1.55 
4-Nitrophenol 21 0.18 
Acenaphthene 4 0.07 
Acenaphthylene 3.66 0.1 
Anthracene 4.66 0.13 
Benzo(a)anthracene 5.99 0.1 
Benzo(a)pyrene 2 0.13 
Benzo(b )fluoranthene 2.33 0.13 
Benzo(qhi)perylene 5 0.08 
Benzo(k)fluoranthene 5 0.23 
Butylbenzyl phthalate 12.7 1.82 
Carbazole 5 1.26 
Chrysene 6.33 0.12 
Di-n-butyi_Q_hthalate 20.6 1.82 
Di-n-octyl phthalate 8.99 2.12 
Dibenz(a,h)anthracene 2.66 0.1 
Dibenzofuran 2.66 0.99 
Diethylphthalate 19.6 1.23 
Dimethy_IQ_hthalate 11.7 1.11 
Dinitro-o-cresol 16 0.97 
Diphenyl amine 15.7 1.02 

Refer to footnotes at end of table. 
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Table 102 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples ().!g/kg) 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-c,d)pyrene 
lsophorone 
Naphthalene 
Nitro-benzene 
Pentachloro_phenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2 -Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
a-Cresol 

aGeneral Engineering Laboratories, Inc. (GEL). 
~g/kg = Microgram(s} per kilogram. 
~g/L = Microgram(s} per liter. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
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3.33 
3 
4.66 
6.66 

33 
4.33 
6.66 
2.33 
3.33 

36.6 
60.9 
4 
3.66 
8.66 
5.99 
6.66 
6.99 

37.1 
33 
47.6 

T-128 

Method Detection Limit for 
Aqueous Samples ().!giL) 

0.12 
0.12 
0.76 
1.76 
1.1 
1.7 
0.1 
1.12 
0.12 
1.42 
1.58 
0.12 
0.84 
0.14 
1.39 
1.4 
0.04 
1.32 
1.32 
1.26 
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Table 103 
Summary of SWMU 234 Confirmatory Soil Sampling 

Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes 
Record Sample 

NumberC ER Sample ID Depth (ft) 
604316 T JAOU-234-G R-07 -0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07-5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Puality Assurance/Quality Control Sample (JJ,g/L) 
604569 T JAOU-234-GR-EB1 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis requesVchain-of-custody record. 

0.0 
0.0 
5.0 
5.0 

NA 

TPH (EPA Method 801Sb) (JJ,Q/kq) 

Diesel Range Oroanics 

ND (450) 
ND (450} 

ND(20)d 

dNot detected at the laboratory reporting limit, shown in parentheses. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft =Foot (feet). 
GR =Grab sample. 
ID =Identification. 
J.lg/kg = Microgram(s) per kilogram. 
J.lg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
OU =Operable Unit. 
S =Soil sample. 
SWMU =Solid Waste Management Unit. 
T JA =Tijeras Arroyo. 
TPH =Total petroleum hydrocarbons. 

1820 
523( 
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Table 104 
Summary of SWMU 234 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil SamQies (llg/kg) 

Diesel range organics 
Gasoline range organics 

aGeneral Engineering Laboratories, Inc. (GEL). 
J.lg/kg = Microgram(s) per kilogram. 
J.lQ/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 

AU11-02M'P/SNL:t5192.doc 

450 
9.61 

T-130 

Method Detection Limit for 
Aqueous Samples (J..tg/L) 

3.37 
26.7 
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Table 105 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes 
Record Sample 

Number: ER Sample 10 Depth (ft) Arsenic 
604316 T JAOU-234-GR-07-0.0-S 0.0 3.99 
604316 T JAOU-234-GR-07 -0.0-DU 0.0 4.41 
604316 T JAOU-234-GR-07 -5.0-S 5.0 3.19 
604316 T JAOU-234-GR-08-5.0-S 5.0 2.34 

Background concentrationd (surface/subsurface)e NC/4.4 
Quality Assurance/Quality Control Sample (mq/L) 

604569 l T JAOU-234-GR-EB 1 _j _____ NA NO (0.0045if 

Sample Attributes 
Record Sample 

Number: ER Sample 10 Depth (ft) Chromium (VI) 
604316 T JAOU-234-GR-07-0.0-S 0.0 2.08 
604316 T JAOU-234-GR-07 -0.0-DU 0.0 NO (0.07) 
604316 T JAOU-234-GR-07 -5.0-S 5.0 NO (0.07) 
604316 T JAOU-234-GR-08-5.0-S 5.0 NO (0.07) 

Background concentrationd (surface/subsurface)e NC/NC 

Puality Assurance/Quality Control Sample (mg/L) 
604569 T JAOU-234-GR-EB 1 NA 0.007 J (0.01) 

Note: Values in bold indicate concentrations greater than background. 
aaeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
c Analysis requesVchain-of-custody record. 
dDinwiddie September 1997. 
esurtace samples defined as 0 to 6 inches; subsurface samples are greater 
than 6 inches. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 ::;; Identification. 

J ( ) = Estimated value less than the laboratory reporting limit, shown in 
parentheses. See Data Validation Report (Attachment M). 

Metals (EPA Methods 3005/3050/7196/7470/7471b) (mg/kg) 

Barium Beryllium Cadmium Chromium 
146 0.479 J (0.495) 0.536 12.5 
155 0.496 0.665 17.7 
115 0.339 J (0.49) 0.437 J (0.49) 10.7 
63.1 0.4 J (0.455) 0.151 J (0.455) 7.5 

281/200 0.8/0.8 <1/0.9 21.8/16.2 

0.00084 J (0.005) ND(0.0002) _J._ND (0.00025 J) 1 NO (0.00078) 

Metals (EPA Methods 3005/3050/7196/7470/7471b) (mg/kg) 

Lead Mercury Selenium Silver 
10.1 0.0603 NO (0.135) 0.139 J (0.495) 
12.2 0.0162 ND(0.135) 0.26 J (0.49) 
5.37 0.0102 NO (0.135) 
5.2 NO (0.00455) NO (0.135) NDJ0.0578) 

39/11.2 <0.25/<0.1 <1/<1 <11<1 

NO (0.00344) NO (0.00007 J) NO (0.00309 J) 0.00112 J 

.. 
mg/kg 
mg/L 
NA 
NC 
NO ( ) 

= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
= Not calculated by Dinwiddie (September 1997). 

(0.005) 

= Not detected above the method detection limit, shown in 
parentheses. 

ND (#J) = Nondetect, uncertainty in the detection limit, shown in 

ou 
s 
SWMU 
TJA 

parentheses. See Data Validation Report (Attachment M). 
= Operable Unit. 
= Soil sample. 
=Solid Waste Management Unit. 
= Tijeras Arroyo. 
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Table 106 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyie Soil Samples (mg/kg) 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Chromium (VI) 
Lead 
Mercury 
Selenium 
Silver 

aGeneral Engineering Laboratories, Inc. (GEL). 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 
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0.137 
0.0148 
0.00767 
0.013 
0.218 
0.07 
0.17 
0.00455 
0.135 
0.0578 

T-132 

Method Detection Limit for 
Aqueous Samples (mg/L) 

0.00457 
0.00021 
0.0002 
0.00025 
0.00078 
0.005 
0.00344 
0.00007 
0.00309 
0.0002 
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Table 107 
Summary of SWMU 234 Confirmatory Soil Sampling 

Gamma Spectroscopy Analytical Results 
June 2001 

(On-Site and Off-Site Laboratories) 

Sample Attributes Activity (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
, Numbera ER Sample ID (ft) Result Errorb Result Errorb Result Errorb 
Samples Analyzed at RPSD Laboratory 

604315 T JAOU-234-GR-07-0.0-S 0.0 0.032 0.0186 1.16 0.549 NO (0.244} --
604315 T JAOU-234-GR-07-0.0-DU 0.0 0.0546 0.0353 0.935 0.467 NO (0.278} --
604315 T JAOU-234-GR-07-5.0-S 5.0 NO _(0.0327} -- 0.762 0.364 NO (0.184) --
604315 T JAOU-234-GR-08-5.0-S 5.0 NO (0.0305) -- 0.71 0.338 NO (0.147) --

Samples Analyzed at GEL 
604316 T JAOU-234-GR-07-0.0-S 0.0 0.0631 0.0427 0.907 0.115 NO (0.199) --
604316 T JAOU-234-GR-07 -0.0-DU 0.0 0.0508 0.0304 0.962 0.123 ND(0.198) --
604316 T JAOU-234-GR-07-5.0-S 5.0 NO (0.0324) -- 1.09 0.133 NO (0.175) --
604316 T JAOU-234-GR-08-5.0-S 5.0 ND (0.0267) -- 0.67 0.0878 0.154 0.132 

BackQround concentrationc (surface/subsurface)d 0.908/NC NA NC/NC -- NC/NC --
Puality Assurance/Quality Control Samples (pCi/g) 

604568 T JAOU-234-GR-EB1 NA NO (0.0274) -- NO (0.163 -- NO (0.133} --

Uranium-238 

Result I Errorb 

NO (0.73) --
NO (0.81) --

NO (0.496) --
NO (0.474) --

NO (1.09) --
NO (1.07) --
NO (1.08) --
NO (0.89) --

NC/NC --

NO (0.308) --
604569 T JAOU-234-GR-EB1 NA ND (4.8) -- NO (7.98) -- ND (g~_L:-_j_ND (169) I --

aAnalysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997. 
dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
DU = Duplicate sample. OU =Operable Unit. 
EB =Equipment blank. pCi/g = Picocurie(s) per gram. 
ER = Environmental Restoration. RPSD = Radiation Protection Sample Diagnostics. 
ft = Foot (feet). S =Soil sample. 
GEL =General Engineering Laboratories, Inc. SWMU =Solid Waste Management Unit. 
GR = Grab sample. T JA =Tijeras Arroyo. 
10 = Identification. -- = Information not available. 
NA = Not applicable. 
NC = Not calculated by Dinwiddie (September 1997). 
NO ( ) = Not detected above the minimum detectable activity, 

shown in parentheses. 



Table 108 
Summary of SWMU 234 Confirmatory Soil Sampling 

Tritium Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes 
Sample Tritium Activity {pCi/g) 

Record 
Numberb ER Sample ID 
604316 T JAOU-234-GR-07-0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07 -5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Background concentrationd 
Quality Assurance/Quality Control Sample (pCi/g) I 

604569 T JAOU-234-GR-EB1 

aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis requesVchain-of-custody record. 

Depth 
(ft) 
0.0 
0.0 
5.0 
5.0 

NA 

cTwo standard deviations about the mean detected activity. 

Result Errore 
ND (0.004 --
ND (0.006 --
ND (0.004 --
ND (0.004 --

0.021 NA 

ND (0.004 --

dThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium 
background value of 420 pCi/L. The pCi/L value was converted to the pCi/g value using the assumption 
of 5 percent soil moisture and a soil density of 1 g/cubic centimeter. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
g = Gram(s). 
GR =Grab sample. 
ID =Identification. 
L =Liter. 
NA = Not applicable. 
ND ( ) =Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi = Picocurie(s). 
S = Soil sample. 
SWMU =Solid Waste Management Unit. 
T JA =Tijeras Arroyo. 

= Information not available. 
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Table 109 
Summary of SWMU 234 Confirmatory Soil Sampling 

Gross Alpha and Beta Analysis 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes Activity (pCi/g) 
Sample Gross AIQha Gross Beta 

Record Depth 
Numberb ER Sample ID (ft) Result Errore Result 
604316 T JAOU-234-GR-07 -0.0-S 0.0 15.3 6.55 18.5 
604316 T JAOU-234-GR-07-0.0-DU 0.0 11.6 5.77 16.1 
604316 T JAOU-234-GR-07 -5.0-S 5.0 18.4 7.39 25.1 
604316 T JAOU-234-GR-08-5.0-S 5.0 14.3 6.38 21.7 

Quality Assurance/Quality Control Samples (pCi/L) 
604569 T JAOU-234-GR-EB1 NA ND (78.7) -- ND (0.325) 

Note: Values in bold represent detected analytes. Background concentrations not available. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID =Identification. 
NA = Not applicable 
ND ( ) =Not detected above the method detection limit, shown in parentheses. 
OU =Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SWMU =Solid Waste Management Unit. 
T JA =Tijeras Arroyo. 

= Information not available. 

Errore 
3.25 
3.1 
3.55 
3.4 

--
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1.0 INTRODUCTION 

This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be 
conducted in the summer of2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls 
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). Th.G.se sites are 
managed by Sandia National Laboratories/New Mexico (SNL!NM) and are located on Kirtland 
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1). 

1.1 Project Information 
Task Description Collect soil samples at TJAOU outfalls 
Department 6133 ERMO Case No. 7225.02.02.10 ERFO Case No. 7225.02.03.01 
Work Plan Title not applicable Field Team Leader John Copland 
Scheduled Start of Sampling June 11, 2001 Estimated Completion July 1, 2001 

1.2 Site Information 
Technical Area OU 1309, Tijeras Arroyo Site(s) 230, 231,232-1, 232-2 233, 234 

1.3 Description of Sites 

ER Sites 230,231,232-1,232-2,233, and 234 were designed to handle storm water from TA-IV 
(Table 1). One of the TA-IV outfalls, ER Site 234, is inactive. The outfalls are discussed in 
more detail in Section 2. 

Table 1. Details for outfalls located near TA-IV. 
ERSite Type of water disposed of Period of Use Area (Acres) 
230 Storm water from TA-IV Early 1980s to present 0.02 
231 Storm water from TA-IV Early 1980s to present 0.04 
232-1 Storm water from TA-IV Early 1980s to present 0.01 
232-2 Storm water from TA -IV Early 1980s to present 0.02 
233 Storm water from TA-IV Early 1980s to present 0.03 
234 Storm water from TA-IV About 1979 to early 1990s 0.15 

1.4 Physical Setting 

The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat 
floodplain between the Pennsylvania Avenue bridge and Powerline Road. However, none of the 
sites are located within the 1 00-year Tijeras Arroyo floodplain. The sites are not fenced; 
however, the sites are infrequently visited by non-ER Project personnel. Tijeras Arroyo is the 
most significant surface-water drainage feature on KAFB. The watershed for Tijeras Arroyo 
includes Tijeras Canyon and various storm-water channels in southeast Albuquerque. The 
arroyo eventually drains into the Rio Grande, approximately eight miles west of the 
Pennsylvania A venue bridge. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches (NOAA, 1990). No springs or perennial surface water bodies are located within four 
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miles of the site. The vicinity of eac~ site is unpaved. During most storm events, precipitation 
quickly infiltrates the soil. However, virtually all of the moisture undergoes evapotranspiration. 
Estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNLINM, 1998). Except for a few puddles, water does not pond at the sites even after 
heavy rainfall. 

Groundwater monitoring for the area is conducted as part of the Tijeras Arroyo Groundwater 
(TAG) Investigation. Two water-bearing zones, the shallow water-bearing zone and the regional 
aquifer, underlie the area. The shallow water-bearing zone is not used for water supply. Ten 
shallow monitor wells are located in the vicinity of the site. The depth to the shallow water
bearing zone ranges across the area from about 280 to 330ft below ground surface (bgs). Six 
regional-aquifer monitor wells are located in the vicinity. The depth to the regional aquifer 
ranges from approximately 450 to 500 ft bgs. Both the City of Albuquerque and KAFB utilize 
the regional aquifer for water supply."~The near_est,yra.:!~r::~UPPlY.'Y~llJ~.KA.FJ?~~ ... ~p.~~~is 
located approximately o§ miles we'sfofERSite 234. KAFB-i is-thenearesfdowngfadient 
water-supply well and is located approximately 1.4 miles northwest ofER Site 234. 

For purposes of defining the background levels of metals and radionuclides, soil at the site has 
been included as part of the North Supergroup. More formally, the soil has been identified as the 
Bluepoint-Kokan Association (SNL/NM, 1998). The Bluepoint-Kokan Association consists of 
the Bluepoint loamy fine sand, which is developed on slopes of 5 to 15 percent, and the Kokan 
gravelly sand on slopes of 15 to 40 percent. These soils are slightly calcareous and mildly to 
moderately alkaline. Runoff potential ranges from slow to very rapid with water permeability 
being moderate to very rapid. The hazard of water erosion is slight to severe. The Bluepoint
Kokan Association is underlain by the upper unit of the Santa Fe Group. The upper Santa Fe 
Group consists of coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that 
intertongue with coarse-grained alluvial fan/piedmont veneer facies, which extend westward 
from the Sandia and Manzanita Mountains. The upper Santa Fe unit is approximately 1,200 ft 
thick in the vicinity of the site (SNL/NM, 1998) .. 

The land-use setting for the surrounding area is industrial. The area was originally desert 
grassland habitat, but has been highly disturbed by SNL/NM (IT Corporation, 1995). The· site is 
principally vegetated by ruderal species such as Russian thistle (tumbleweed). Grasslands are the 
dominant plant c6nimunity and include species such as blue and black grama and western 
cheatgrass. The indigenous wildlife includes reptiles, birds, and small mammals. However, 
wildlife use is limited by the degree of disturbance and proximity to operational facilities. The 
area was surveyed for sensitive species in 1994; no threatened or endangered species; or any 
other species of concern, have been identified in the area No riparian or wetland habitats are 
present within four miles of the outfalls. 

2.0 RESULTS OF PREVIOUS INVESTIGATIONS 

Soil sampling, with varying degrees of practicality, has been conducted at each of the sites. All 
of the previous sampling results have been documented in various No 'Further Action (NF A) 
Proposals, Notice Of Deficiency (NOD) Responses, and a Request for Supplemental Information 
(RSI) Response (Table 2). 

FIP230-234.doc 3 



Table 2. List of documents for ER Sites 230,231,232-1,232-2,233,234, and 235. 
ER Site SNL/NM Documents Sent to Nl\iED Records Center Barcode (Shears)# 

230 NF A Proposal- Batch 2 - June 199 5 50556 
NOD Response - October 1996 53440 
NOD Response- December 1999 198016 

231 NFA Proposal- Batch 2- June 1995 50556 
NOD Response- October 1996 53440 
NOD Response- December 1999 198016 

232-1 NF A Proposal- Batch 8- August 1997 12262 
RSI Response- September 1999 165846 
NOD Response- December 1999 198016 

232-2 NF A Proposal- Batch 8 -August 1997 12262 
RSI Response- September 1999 165846 
NOD Response- December 1999 198016 

233 NF A Proposal- Batch 2 -June 1995 50556 
NOD Response'-- October 1996 53440 

.. c . 

NOD Response- December 1999 198016 
234 NF A Proposal- Batch 2 -June 1995 50556 

NOD Response- October 1996 53440 
NOD Response- December 1999 198016 

235 NFA Proposal- Batch 2- June 1995 50556 
NOD Response- October 1996 53440 
NOD Response- Dec;ember 1999 198016 

Relevant details from the documents are summarized below for each of the outfalls. Recent 
findings and new clarifications also are discussed below. 

2.1 Site History for the Storm-Water Outfalls 

A redundancy in environmental compliance applies to the outfalls. Besides being listed as ER 
sites, the outfalls are also addressed by the National Pollutant Discharge Elimination System 
(NPDES) process in the SNL/NM Storm Water Program. Except for a mineral-oil spill at ER 
Site 232-2 in June of 1994, no other spills or releases ofhazardous or radioactive materials have 
occurred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or 
discolored outfall components have been seen since November 1995 when John Copland and 
Sue Collins began working on the sites. None of the sites have been on the radioactive materials 
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA 
from June 1994 until November 1999. . 

The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV. 
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to 
40 degrees. The five ER sites along the south and southeast sides of TA-IV have a total of six 
outfalls. ER Site 232 is unique with two outfalls. Three of the six outfalls were constructed with 
concrete ditches that serve to minimize soil erosion on those rare days when precipitation falls at 
TA-IV. The concrete ditches at ER Sites 230, 231, and 232-1 range in length from about 55 to 
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70ft. The depth and width of the concrete ditches are typic~ly about two and four ft, 
respectively. 

The TA-IV outfalls are shown on Photographs 1 to 18. Photograph 2 is an example of how the 
sites are marked with ER signs that are quite visible from the unpaved perimeter rqad on the 
south side ofT A-IV. More ER signs are located on the Tijeras Arroyo floodplain. It is 
important to note that most of the ER signs do not accurately mark the site boundaries. All of 
these sites are, or have been, storm-water discharge points for TA-IV. The storm water comes 
from the TA-IV parking lots and roof drains. With research operations beginning in 1980, 
TA-IV is the newest SNL/NM technical area and has operated using modem environmental, 
safety, and health procedures. As such, TA-IV has had a minimal impact on the environment. 

The first significant environmental work at began at the storm-water outfalls in 1994. Early that 
year, a visual inspection for UXO/HE material was conducted by KAFB Explosive Ordnance 
Disposal (EOD). No UXO/HE was observed. Also during 1994, Rust Geotech, Inc. conducted a 
gamma-radiation survey of the sites; no radioactive anomalies were found. 

The uppermost boundary of each site is set at the point where storm water occasionally 
discharges on to the bare ground surface. At half of the outfalls, this boundary is at the lower 
end of the concrete ditch. At the other half of the outfalls, the uppermost boundary is set at the 
end of the outfall pipe. The lowermost boundary of each site was set in 1994, presumably at the 
farthest extent of soil erosion. As a result, each site is elongate~ The sites vary in length from 70 
to 280ft, while the widths range from 5 to 35ft. 

Over the years, the long trench-like concrete components have had various names: flumes, 
concrete-drainage ditches, culverts, and channels .. For simplicity, the term 'concrete ditches' has 
been used in this FIP and the attached figures. The term 'headwall' refers to the concrete 
component in which the outfall pipe is located. 

In 1994, the Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit 
SNLINM outlined the initial sampling for ER Sites 230 through 235 (SNL/NM, 1994). This 

. sampling and analysis plan (SAP) will be known in this FIP as the 11-Sites SAP, which in my 
opinion was poorly designed and executed. Except for ER Site 232-2, all of the outfall sites were 
sampled using the 11-Sites SAP in September 1994. The soil samples were collected with a hand 
auger or trowel. Samples were collected from either 0-6 inches or 6-36 inches below ground 
surface (bgs). ·The shallow (0-6 inches) samples have an 'A' in the sample identifier. For 
example, the last (sixth) soil sample from ER Site 234 was identified as 234-06-A and was 
collected from a depth ofO to 6 inches bgs. The 6-36 inches sample was identified as 234-06-B. 
The A and B samples were sometimes collected within just a few lateral inches of each other. 
Therefore, some older figures simplify the locations by combining the A and B samples into for 
example 234-06-AIB. 

Figures 2 through 7 depict the 1994 soil-sampling locations. In September 2000, two locations 
per site were GPS'd as a verification check. The sample locations were found to be accurate in 
the EGIS database. However, some of the outfall components were found to be inaccurate on 
some of the old NOD figures. Figures 2 through 7 now accurately depict the outfall components. 
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In 1994, the TJAOU also collected background soil samples using the 11-Sites SAP. Unique 
background values were subsequently calculated and used in the June 1995 NF A proposals for 
ER Sites 230, 231, 233, 234, and 235. However, these background values have been superseded 
by the NMED's approved background values that are used in the 1996 and 1999 N.OD 
Responses. 

Soil samples for the 11-Sites SAP were analyzed for VOCs, SVOCs, total petroleum 
hydrocarbons (TPH), TAL metals, HE compounds, tritium, gamma-emitting radionuclides, and 
nitrate/nitrite. The samples were analyzed by Quanterra!Enseco and SNL/NM's Radiological 
Sample Diagnostic (Amir's) laboratory. 

No significant contamination was identified at ER Sites 230, 231, 233, and 234. However, 
various problems such as the lack of sufficient quality assurance/quality control (QA/QC) 
samples nearly negated the usefulness of the analytical data The failure to collect soil samples 
from the center line of the drainage ditches also has proven troublesome for NMED; they have 
not looked favorably at sample locations that are at the comers of the site boundaries instead of 
in-line with the concrete ditches and outfall pipes. 

In their last NOD (October 13, 1999) concerning ER Sites 230 through 235, NMED requested 
that the analytical data for the 1994 sampling be formatted in the style of the 12th Batch NFA 
Proposals. This format was subsequently used in the ER Site 235 NOD Response, which NMED 
used as the basis for granting the site NF A. status on March 27, 2000. Reformatting the 
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS. 
However, hard copies for each site are on file in the Records Center. B~sides reviewing the files 
for ER Sites 230 through 234, the ER Site 235 files and the October 1996 NOD Response will 
need to be reviewed in order to find all of the QA/QC samples. Except for the soil samples that 
were collected for the mineral-oil release, the samples at ER Sites 230 through 235 were . 
collected during a one-week period in 1994. Unfortunately, some of the 1994 QA/QC samples 
such as the equipment blanks were collected on only one day. In the October 1996 NOD 
Response, some of the QA/QC results were inferred to be representative for the entire week 
during which ER Sites 230 through 235 had been sampled. 

Unique features for each of the storm-water outfalls are discussed below in more detail. 

2.1.1 Site History for ER Site 230 

ER Site 230 consists of a 65-ft long earthen ditch (Photograph 1). The adjacent outfall 
components consist of a galvanized storm-water grate, buried 18-inch diameter concrete pipe, 
and a 55-ft long concrete ditch (Photographs 2 and 3). In 1994, four soil samples (230-01-A/B 
through 230-04-AIB) were collected down slope of the concrete ditch. 

2.1.2 Site History for ER Site 231 

ER Site 231 consists of a 140-ft long earthen ditch. The adjacent outfall components consist of a 
headwall with an 18-inch diameter concrete pipe that drains into 105-ft long concrete ditch 
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(Photographs 4 and 5). In 1994, four soil samples (231-0 1-A/B through 231-04-A/B) were 
collected down slope of the concrete ditch. 

2.1.3 Site History for ER Site 232-1 
.. 

ER Site 232-1 consists of a 70-ft long earthen ditch, the upper part of which is shown in 
Photograph 6. The adjacent outfall components consist of a headwall with a 24-inch diameter 
concrete pipe that drains into a 70-ft long concrete ditch and then the earthen ditch (Photograph 
7). Two soil sampling investigations were conducted at ER Site 232-1. The first investigation in 
1994 collected eight soil samples (232-01-A/B, 232-02-A/B, 232-03-A/B, and 232-04-AJB) to a 
maximum depth of 3 ft bgs. The soil samples contained total petroleum hydrocarbons (TPH) 
concentrations that ranged from non-detect [<50 mg/kg (ppm)] to a maximum of860 ppm. A 
second investigation was subsequently implemented in 1995 to define the extent of TPH in soil. 
Samples were collected at depths of5,_6,_cm.dlor 10ft from five GeoProbe boreholes (BH-1, 
BH-2, BH-3, BH-4, and BH-5) which were placed at the same four sample locations as the first 
investigation and one additional location farther down slope (Figure 4). The 13 soil samples 
from the second investigation contained TPH concentrations that ranged from 6 to 32 ppm. The 
first and second investigations indicate that soil containing TPH concentrations above 1 00 ppm 
was limited to the immediate vici,nity ofthe southern end of the concrete ditch at a depth of3 ft 
or less. No SVOCs or VOCssuch as benzene, toluene, ethy1benzene, or xylenes (BTEX) were 
detected in the soil samples. · 

In the RSI of September 1999, NMED requested the excavation of soil at ER Site 232-1 that 
contained greater than 100 ppm TPH. This overly conservative request was based upon surface
water concerns. A review of the 1994 sample results suggest that the volume of soil to be 
removed was just a couple of cubic yards. Unfortunately, depth measurements hung on the 
concrete ditch were not taken during the 1994 sampling. The issue of whether or not much soil 
erosion has occurred there has been a concern for ER Site 23 2-1. However, an aerial photograph 
shows that the ground surface was not graded to intercept the end of the concrete ditch 
(Photograph 8). Construction in the early 19.80s left a significant drop-off of about five ft. 
Therefore, only a minor amount of soil erosion has occurred at ER Site 232-1. No oily stains 
have been observed on the concrete ditch or the nearby soil. 

As mentioned above, NMED's RSI of September 1999 requested more soil sampling and the 
excavation of soil that contained TPH in excess of 100 ppm. However, recent guidance from 
NMED suggests that the excavation requirement is a moot issue. The July 18, 2000 letter from 
the NMED Hazardous Waste Bureau and the accompanying Position Paper (Use ofTPH Test 
Results for Site Characterization) both endorse the August 13, 1993 guidelines from theN ew 
Mexico Oil Conservation Division (OCD). The OCD Guidelines for Remediation of Leaks, 
Spills, and Releases sets forth a ranking criteria for oil spills. ER Site 232-1 scores a ranking 
criteria of zero (0) because the depth to water is greater than 100 ft and no perennial surface
water bodies, water-supply wells, or other water sources are located nearby. Accordingly, the 
TPH action level for the site should be 5,000 ppm above background. Hopefully, NMED will 
issue a fmal decision supporting the use of the OCD guidelines. 
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2.1.4 Site History for ER Site 232-2 

Prior to September 1996, some old records have confused the numbering for ER Sites 232-1 and 
232-2. The numbering was standardized in the October 1996 NOD Response. The northern 
outfall discharges at ER Site 232-1, whereas the southern outfall discharges at ER,Site 232-2. 
Uniquely, the I I -Sites SAP was not used for Site 232-2 because of the mineral ciil spill. 

ER Site 232-2 consists of a 90-ft long earthen ditch (Photograph 9). The adjacent outfall 
components consist of a headwall with a 24-inch diameter concrete pipe that drains on to a five-ft 
long concrete slab and then the earthen ditch. No concrete ditch was installed at the site 
(Photograph 10). In June 1994, SNL/NM implemented a Voluntary Corrective Measure (VCM) 
to remediate the mineral oil spill at ER Site 232-2. Approximately 150 to 300 gallons of mineral 
oil had discharged from the outfall in June 1994. The mineral oil was HERMES oil, a 
petroleum-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil 
stain on the ground surface down slope of the outfall was about 50-ft long with a width that 
varied from about 3 to 5 ft. The VCM involved excavation of oil;..contaminated soil and 
confirmatory-soil sampling. 

The VCM was conducted in July through November of 1994 to remove soil contaminated with 
mineral oil above the overly conservative cleanup goal of 1 00 ppm TPH. The contanllnated soil 
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site 
232 NF A Proposal. The resulting trench began at the concrete slab and proceeded southeastward 
for about 7 5 ft. The average depth of the trench was about 5 ft. Near the concrete slab, the 
trench was excavated to a depth of about 9 ft. The southern end of the trench varied in depth 
from about 4 to 10 ft. The fmal width of the trench varied from about 15 to 30 ft. The total 
amount of excavated soil was approximately 429 cubic yards. 

The sampling nomenclature for outfall 232-2 was an awkward set of 'blind' numbers (015861 
through 015896,017817, and 017818). A total of101 samples and splits were collected and 
analyzed. Unfortunately, most of the sampling locations were apparently not documented. The 
12 documented sampling locations are shown on Figure 5. Despite numerous tries, I have not 
been able to fmd a field log book for the VCM activities. Figure 5 depicts all the soil-sampling 
locations that I could find in the meager ER Site 232 notes. 

Five VCM methods were used to verify that the cleanup goal was reached: visual observation of 
oil-stained soil; the use of a Hanby immunoassay kit; real-time monitoring with a FID; analyses 
of soil samples by ERCL; and analyses of soil samples by two off-site laboratories (Analytical 
Technologies, Inc. [ATI], and Enseco-Quanterra). As an additional verification check, SNL/NM 
and NMED collected 12 confirmatory soil samples along the trench in August, September, 
October 1994 (Figure 5). The SNLINM samples (015887 through 015896) were analyzed for 
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was 
31.6 ppm. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no 
VOCs or SVOCs were detected. 

Based on the analyses of the verification samples, all of the mineral-oil contamination greater 
than the 1 00 ppm cleanup goal was successfully excavated. In addition, no significant 
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concentrations of metals, VOCs, or SVOCs were present in soil. At the conclusion of the VCM 
field activities, the drainage below the outfall was backfilled with clean soil and the original 
grade was re-established. The excavated soil was disposed of off-site after being characterized as 
a non-regulated substance, i.e., not a Resource Conservation and Recovery Act (RCRA) 
hazardous waste or a radioactive waste. The soil was shipped to the United ~tates Pollution 
Control Inc. - Grassy Mountain facility at Clive, Utah. 

2.1.5 Site History for ER Site 233 

ER Site 233 is a 175-ft long site that is unique with its two discharge points. The first discharge 
point is located next to the unpaved TA-IV perimeter road between the headwall/outfall pipe and 
the storm-water grate (Photograph 11 ). Storm water flows across bare ground at the first 
discharge point and then into the storin-water grate that is connected to an additional 75-ft long 
segment of buried piping. This piping tei:minates at a drop structure from which the storm water 
discharges for a second time on to the ground surface; this time into a earthen ditch (Photographs 
12 and 13). In 1994, four soil samples (233-01-A/B through 233-04-A/B) were collected at ER 
Site 233 (Figure 11). 

2.1.6 Site History for ER Site 234 

ER Site 234 consists of a 270-ft long earthen ditch (Photograph 14). No outfall components are 
currently present at the site (Photograph 15). Before being removed in the early 1990s, the ER 
Site 234 outfall consisted of a steel pipe and possibly a headwall. No concrete ditch was used. 
In the early I 990s, the southernmost 90 ft of the outfall pipe was removed and storm water was 
re-directed through a buried pipe to the ER Site 233 outfall. 

In September 2000, research of historical aerial photographs and engineering drawings revealed 
that the boundary for ER Site 234 was incorrect. The northern end of the site is now set where 
storm water had discharged from the outfall pipe. The southern end of the site remains where it 
was set in 1994 at the southern limit of soil erosion. A unrelated sewer manhole and a small 
electrical vault are located near the southern end of the site. 

The soil-sample results also were recently re-evaluated. Of the six sainpling locations 
(234-01-A/B through 234-06-A/B) that were used in 1994, only three locations (234-01-A/B, 
234-05-A/B, and 234-06-A/B) are within the revised site boundary and potentially useful for site 
characterization. However, the sampling depth for sample 234-01-A/B was probably too shallow 
at a mere three ft bgs to have penetrated through the layer of backfill soil that remained after the 
removal of the outfall pipe. As such, sample 234-01-AIB may not have contained native soil 
from beneath or downstream of the outfall pipe. Samples 234-05-A/B and 234-06-A/B maybe 
useful for characterizing the southern end of the site. However, these two sample may contain 
some residual contaminants from the waste water that discharged from the outfall ditches. The 
other three sa:tnple locations (234-02-A/B, 234-03-A/B, and 234-04-AIB) were collected at 
useless locations where outfall pipes had been erroneously suspected in 1994. 

One peculiar aspect ofER Site 234 is that TA-IV storm water was directed to the confluence area 
for the three ER Site 46 outfall ditches (OD-1, OD-2, and OD-3), where acid-waste water had 
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discharged from 1948 to 1973. A review ofhistorical aerial photography was used in August 
2000 to re-evaluate the boundary for ER Site 46 (Photograph 16). Photograph 17 shows the 
surviving 60ft segments for outfalrditches OD-1 and OD-2 at adjacent ER Site 46. In August 
2000, steel-rebar markers with orange-square caps were placed at each end of the surviving 
segments. Because ofT A-IV construction and installation/removal of the outfall pipe for ER 
Site 234, no field evidence for outfall ditch OD-3 remains. In August 2000, a steel-rebar marker 
was placed at the northern end ofER Site 234 outfall pipe where the was previously located; this 
location was GPS'd and verified to be where soil sample 234-01-AIB was collected in 1994 
(Photograph 18). 

2.2 Constituents of Concern 

In the June 1995 No Further Action (NFA) Proposals, the COCs for ER Sites 230, 231, 233, and 
234 were considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric 
acid, diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. The analytes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative 
of the COCs. However no chemical releases are known to have occurred in the area that drains 
to these sites. 

The August 1997 NF A Proposal for ER Site 232 was not consistent with the other four storm
water outfalls. For consistency sake, the above-listed COCs will hereafter be applied to ER Sites 
232-1 and 232-2. 

3.0 EVALUATION OF PREVIOUS INVESTIGATIONS 

Analytical results from the 1994 soil sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 
did not identify any significant contamination. The oil spill of non-hazardous mineral oil at ER 
Site 232-2 has been remediated. No releases of chemical or radioactive materials have occurred 
at any of the storm-water outfalls. 

4.0 PLANNED ACTIVITIES 

The following sections describe the activities planned for the outfalls. 

4.1 Overview 

Soil samples will be collected at six ER sites. The samples will be collected by personnel from 
the Environmental Restoration Field Office (ERFO). Hand tools and a backhoe will be used to 
collect the samples. 

The sampling at ER Sites 230,231,232-1,232-2,233, and 234 will follow-up on the 1994 
shallow-soil ~ampling. Unfortunately, the 1994 samples were not collected-from the centerline 
of the storm-water ditches. More sampling details are discussed in Section 4.3.2. 
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4.2 Permitting, Approval, and Notification Requirements 

The ER Field Work Checklist has been completed for this FIP. In accordance with the National 
Environmental Policy Act (NEP A), a review of the potential impacts of this project has already 
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). Eve~ though part 
ofthe sites are located adjacent to the Tijeras Arroyo floodplain, a U.S. Army Corps of 
Engineers permit is not required for collecting the samples with the backhoe. This exception is 
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavy
equipment work at nearby ER Site 228A. 

4.3 Planned Sampling Activities 

The planned sample locations for ER Sites 230-234 are listed in Table 3 and are shown on 
Figures 2 through 7. Sampling design is based upon several documents (Table 2) and various 
meetings. The most important meeting occurred on 17 November 1999 with SNL/NM 
representatives (Sue Collins, John Copland, and Bob Galloway) talking with NMED staff (Will 
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last 
formal document (the NOD Response of December 1999). This FIP also expands upon Mr. 
Moat's expectations, some of which may not be totally evident in our various NOD Responses or 
the Request for Supplemental Information (RSI) Response. In typical fashion, NMED has not 
formally responded to the 2001 sampling as proposed in the December 1999 NOD Response 
because Sue Collins verbally committed during the November meeting to fulfill all of Mr. 
Moat's expectations. 

Depending upon NMED's site-specific requests, either two or three locations will be sampled per 
site (Table 3). The first location at each site will be located approximately five ft directly down 
slope of where storm water has· discharged on to the bare ground surface. The second location 
will be located 3 0 ft farther down the center line of the drainage ditch from the first sampling 
location. NMED requested thatthese '5 ft from outfall' and '35ft from outfall' locations be 
sampled at depths of 5 and/or 10ft, bgs (Table 3). For bothER Sites 230 and 233, NMED also 
requested locations next to the storm-water grates. 

To ensure that no sampling issues are unresolved at the waste-water outfalls, the TJAOU has 
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the '5' locations. 
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that 
the sampling for that site needs to be slightly modified from the December 1999 NOD Response. 
As shown on Figure 7, the two 2001 sample locations for ER Site 234 reflect the September 
2000 revision of the site boundary. 

A total of29 soil samples will be collected at the outfalls. To prevent confusion, the 2001 
sample numbers will start where the 1994 sample numbers stopped. The 2001 sample locations 
will have slightly different sampling nomenclature than the 1994 samples because the ER Project 
standardized the sampling nomenclature in April1995. For example, the next soil sample for ER 
Site 234 with be at the seventh location and will be identified as TJAOU-234-GR-07-S-5. 
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Table 3. Proposed 2001 Soil Samples for ER Sites 230,231,232-1,232-2,233, and 234. 
ERSite Sample Number Depth Sample location/comment 

(ft, bgs) 
230 TJAOU-230-GR-05 0-1 Stann water grate near TA-IV fence 

TJAOU-230-GR-06 0-1 5 ft from lower end of concrete ditch 
TJAOU-230-GR-06-DU dupe --
TJAOU-230-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-230-GR-07 5-6 35 ft from lower end of concrete ditch 

231 TJAOU-231-GR-05 0-1 5 ft from lower end of concrete ditch 
TJAOU-231-GR-05-DU dupe --
TJAOU-231-GR-05 5-6 5 ft from lower end of concrete ditch 
TJAOU-231-GR-06 5-6 3 5 ft from lower end of concrete ditch 

232-1 TJAOU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch 
TJAOU-232-1-GR-05-DU dupe --
TJAOU-232-1-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-232-1-GR-07 -· 5-6 3 5 ft from lower end of concrete ditch 

232-2 TJAOU-232-2:-GR-1 0-1 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-1-DU dupe --
TJAOU-232-2-GR-1 5-6 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-1 10-11 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 5-6 35 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 10-11 35 ft from outfall-pipe concrete slab 

233 TJAOU-233-GR-05 0-1 by storm-water grate at upper end of site 
TJAOU-233-GR-05-DU dupe --
TJAOU-23 3-GR-05 5-6 by storm-water grate at upper end of site 
TJAOU-233,.GR-06 0-1 5 ft from drop structure 
TJAOU-233-GR-06 5-6 5 ft from drop structure 
TJAOU-233-GR-07 5-6 3 5 ft from drop structure 

234 TJAOU-234-GR-07 . 0-1 Upper end of site at rebar marker 
TJAOU-234-GR-07-DU dupe --
TJAOU-234-GR-07 5-6 Upper end of site at rebar marker 
TJAOU-234-GR-08 5-6 35ft from upper rebar marker 

Total= 29 -- -- --

4.3.3 Conducting Buried-Utility Surveys 

SNL/NM Facilities Engineering staff will perform line-spotting services and will locate the 
buried utilities at each of the seven sites. Dig/Penetration permits have been obtained from both 
SNL/NM and KAFB. Figure 8 shows a utilities coverage from the Facilities Engineering CAD 
system. 

4.3.4 Implementing Waste-Management Procedures 

No regulated waste will be generated. 
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4.3.5 Collecting (:onfirmatory-Soil Samples 

The sampling procedures are listed in Table 4. Soil samples will be collected using either grab, 
hand-auger, and/or backhoe techniques. The use of a backhoe to collect soil samples at the 
outfalls was endorsed by Mr. Moats during a 27 April 2001 meeting with John Copland (logbook 
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers. 

Samples will be immediately labeled and placed in a cooler and stored at 4 °C. Because none of 
sites are RMMAs, a RCT will not need to frisk and swipe the sample containers. Samples will 
be delivered to the Sample Management Office (SMO) for processing and shipment to the 
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form 
(ARCOC) will accompany each shipment. 

Table 4. Applicable Operating Procedures for Sampling Activities. 
Procedure# Procedure Title 
FOP 94-01 Safety Meetings, Inspections, and Pre-Entzy Briefings 
FOP 94-25 Documentation of Field Activities 
FOP 94-26 General Equipment Decontamination 
FOP 94-34 Field Sample Management and Custody 
FOP 94-54 Surface Sediment/Soil Sampling 
FOP 94-68 Field Change Control 
FOP 94-69 Personnel Decontamination (Level D, C, and B Protection) 

4.3.6 Decontamination of Sampling Equipment 

No significant contamination is present at the six sites. To ensure that sample integrity is 
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP 
94-26). The decontamination will typically utilize dry-decontamination techniques such as 
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be 
discharged directly to the ground surface without being sampled, provided that there is reason to 
believe that the sampling equipment has not brought up contamination not already existing on the 
ground surface. Discharges of decontamination water to the ground surface will be less than 50 
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone to 
erosion. Water will not be discharged in an area that will be sampled later. Decontamination 
water may be placed iJ:?. open-top drums or left on a temporary pad for evaporation. 

4.3.8 Final Grading 

The backhoe work will have a small impact. After the sampling is completed at a particular site, 
the site will be returned to the pre-sampling topography. None of the alignments for the storm
water channel.s will be altered. Because the disturbed areas will each be less that 0:75 acres, no 
Topsoil Disturbance Permit is needed. 
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4.3.9 Final Report 

Upon completion of the soil-sampling work and evaluation of the analytical data, NOD/RSI 
Responses will be prepared and subsequently submitted to NMED for regulatory review. After 
validation, the analytical results will be summarized using the format style of the ~.2th Batch or 
later NF A Proposals. Human-health/ecological risk assessments will be prepared for each site. 

5.0 TEAM ORGANIZATION 

Management: 
Department 6133 Manager Dwight Stockham Organization 

Organization 
Organization 

OU 1309 Task Leader Sue Collins 
OU 1309 Assistant Task Leader ___ J-"o-'-h"""n_C_o-"'p_lan_d_ 

Sampling: 

Field Team Leader _---.:..J.::..:oh:::n::c..C..:::..c..Jop'-1-:-an--:d'--
ERFO Coordinator ----=Tc..:.o.::..:n"-y-'-R_o-"-y_ba_l_ 

Analytical: 

Organization 
Organization 

6133 
6135 

Doug Salmi Organization 6133 

6133 
6133 
6133 

Sample Management Office 
Analytical Laboratories: General Engineering Laboratory and RPSD 

6.0 HEALTH AND SAFETY 

• Health and Safety Plan: Level D, use HASP for ER Site 228B -Centrifuge Dump Site, 
January 2000, per Change Directive 1309-2001-3. 

• Notifications and Communications with adjacent facilities: TA-N HERMES III Linear Accelerator 
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly 
delayed during the HERMES III shots which are vented to the northeast of Building 970. 

7.0 SAMPLE COLLECTION 

Sample Media: 
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8.0 ANALYTICAL REQUIREMENTS 

The analytes for the soil sampling are based upon the COCs discussed above as well as 
additional COCs that N11ED has traditionally expected for SNL/NM. The COCs for each site 
are listed below. 

• ER Site 230: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 231: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 232-1: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 232-2: PCBs, VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma
emitting radionuclides, gross alpha/beta 

• ER Site 233: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

The soil samples will be analyzed using the analytical methods listed in Table 5. The detection 
limit for each COC will be lower than the respective HRMB background value and risk
assessment level. A bottle order has already been submitted to SMO. 

Table 5. Analytical Methods for Confirmatory Soil Samples. 
Analyte Analytical Method 

TAL metals EPA 6010/7471 
Cr-VI EPA 7196 
VOcs· EPA 8260 
SVOCs EPA 8270 
TPH EPA Method 8015-modified 
PCBs EPA 8080 
Gross alpha/beta EPA Method 900.0 
Tritium HASL300 
Gamma-emitting radionuclides HASL300 
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9.0 QUALITY CONTROL 

For each site, the QAJQC samples shall consist of one soil duplicate (DU) and one aqueous 
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency 
typically used in ER' s verification sampling. Trip (aqueous) blanks will accompan.y the soil 
samples for VOC analyses. 

As necessary, additional QAJQC results such as matrix spike/matrix spike duplicate (MS/.MSD) 
will be requested. The ratios for collecting/preparing other QA/QC samples are specified in 
Table 6. 

Table 6. Collection/preparation Ratios for QA/QC Samples. 
Field Laboratory 

X Duplicate samples 10% of soil samples X LCS 5% or 1 per batch 
X Equipment Blank 1 per day X MS 5% or 1 per batch 
X Trip Blank- VOCs 1 per shipment X MSD 5% or 1 per batch 

Other X Method blank 1 per analytical batch 
X Surrogate spike all GC/MS samples 

10.0 DATA VALIDATION 

Analytical reports will be reviewed with the most current data-validation procedure suitable for 
the risk-assessment process. 

11.0 SAMPLE NOMENCLATURE 

The "ER Sample ID" nomenclature in Table 7 will be used to identify the samples. A block of 
'random SMO numbers' for "Sample No.- Fraction" will be obtained from the automated phone 
number 284-5514. 

Table 7. ER Sample ID nomenclature. 
Operable 

Unit 

AAAAA 
3 to 5 digits 

Example 
Tijeras 
Arroyo 

Nomenclature 
TJAOU 
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Site Location 
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NNN 
2 to 3 
digits 

230 Grab 
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Location Sample - Sampling 
Number depth (ft) Media 

AAA NNNN.N - AAA 
3 digits 5 digits - 1 to 3 

digits 

05 2 to 2.5 soil 
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12.0 MAPPING 

After the sampling is complete, sample locations will be mapped using Global Positioning 
System equipment. This will ensure that the locations are accurately mapped and the location 
data are archived. 
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Photograph 1: ER Site 230 
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of the concrete 

ditch is the storm-water discharge point where the site begins. Tree at left marks the 
approximate lower end of the site. [field visit- 29 Nov 2000] 



Photograph 2: ER Site 230 

:' ~. ,, 

ER sign is located about 60 ft west of the site, which starts below the concrete ditch at 
extreme right of photograph. [field visit- 29 Nov 2000] 



. Photograph 3: ER Site 230 
The storm-water grate next to the TA-IV fence is plumbed to the concrete ditch above 

ER Site 230. The grate is located approxin1ately 80 ft west of the site. 
[field visit- 29 Nov 2000] 
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Photograph 4: ER Site 231 
Site begins at the lower end of the concrete ditch where storm-water discharges onto the 

.,ground surface. [field visit- 29 Nov 2000] 

i 



Photograph 5: ER Site 231 
ER.sign is located about 120ft northwest of the site, which begins at the lower end of the 

.~concrete ditch. [field visit- 29 Nov 2000] 



Photograph 6: ER Site 232-1 
Site boundary encompasses the tumbleweed'" filled earthen ditch. Lower. end of concrete 

ditch is the storm-water discharge point where the site begins. [field visit- 29 Nov 2000] 



Photograph 7: ER Site 232-1 
ER. sign is located about 90 ft northwest of the site, which begins just below the concrete 

ditch. [field visit- 29 Nov 2000] . 



Photograph 8: ER Sites 232-1 and 232-2 
Concrete ditch above ER Site 232-1 is clearly visible in left center of photograph. 

The drop structure above ER Site 23 2-2 is located farther left. 
[oblique aerial view to west, early 1990s] 



,(; 

Photograph 9: ER Site 232-2 
·· Site boundary encompasses the earthen ditch below the headwall and outfall pipe. 

[field visit- 29 Nov 2000] 



Photograph 10: ER Site 232-2 
Site.boundary encompasses the earthen ditch below the headwall. The storm-water access 

box has a misleading 'sewer' manhole. [field visit- 29 Nov 2000] 



Photograph 11: ER Site 233 
Site begins at the storm-water discharge point located between the headwall and the red 

stomi-water grate in left center of photograph. Telephone pole with electrical box is at upper 
left comer of photograph. [field visit- 29 Nov 2000] 



Photograph 12: ER Site 233 
Drop structure on left side of photograph is the second storm-water discharge point at 

ER Site 233. [field visit- 29 Nov 2000] 
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Photograph 13: ER Site 233 
Site boundary extends from near the telephone pole on skyline, through the drop structUre, 

and along the earthen ditch in foreground. [field visit- 29 Nov 2000] 
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Photograph 14: ER Site 234 
Site boundary encompasses the earthen ditch that extends from the previous stonn-water 
discharge point (located near the highest tree in top center of photograph) to the sewer 

man~hole in foreground. The manhole and adjacent electrical vault are not part of the site. 
[field visit- 29 Nov 2000] 



Photograph 15: ER Site 234 
, .Trees and concrete rubble partially obscure the ditch where storm water from the 

ER Site 234 pipe previously discharged. TA-l waste water from outfall ditch OD-3 also 
· discharged here prior to the construction ofTA-IV. [field visit- 29 Nov 2000] 
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Photograp~ 16: ER Sites 46 and 234 
Construction ofT A-IV and a trench for the storm-sewer outfall pipe that drained 
to ER Site 234. A "new" surface-water ditch cuts across the 1ower-left con1er of 

photograph. The nearby outfall ditch OD-1 is marked by trees. 
r oblique aerial view to north, 19781 



Photograph 17: ER Site 46 
Steel-rebar markers were placed in August 2000 to mark the surviving segments of acid

waste line outfall ditches OD-1 and OD-2. The upper part of ER Site 234 is located along 
the trees. [field visit- 29 Nov 2000] 



Photograph 18: ER Site 234 
The steel-rebar marker in left center of photograph was placed in August 2000 to mark 
where the storm-sewer outfall pipe was previously located. [field visit- 29 Nov 2000] 
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SWMU 234: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 234 (the Storm Drain System Outfall) at Sandia 
National Laboratories/New Mexico (SNUNM) is located about 145 feet south of Technical 
Area (T A)-IV on land that is owned by Kirtland Air Force Base (KAFB) and leased to the 
U.S. Department of Energy (DOE). SWMU 234 encompasses 0.15 acres of unpaved ground, 
consisting of a 270-foot-long earthen ditch that previously received storm water from a paved 
parking lot and storage yards located on the south side of Building 981. Storm water discharged 
at the site from the early 1980s through the early 1990s and was directed to the site via buried 
piping. The outfall was built in the early 1980s for the purpose of reducing the amount of soil 
erosion caused by storm water. The site is situated at the slope break between the steeply 
sloping, northern rim of Tijeras Arroyo and the nearly flat floodplain below. The vicinity of 
SWMU 234 is unpaved. Ground elevations at the site range from 5,385 to 5,341 feet, above 
mean sea level (SNUNM April 1995). 

SWMU 234 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 233. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharge 
Elimination System [NPDES] compliance). The outfalls were added to the SWMU list ih 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil has been identified at SWMU 234 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. In September 2000, a review of historical 
aerial photography revealed that TA-l waste water from SWMU 46 had discharged into the 
same area as SWMU 234. This discharge of waste water occurred from 1948 to 1973. 

In the June 1995 No Further Action (NFA) Proposal for SWMU 234, the potential contaminants 
of concern (COGs) were considered to be chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil .. This list of COCs was conservatively 

' based upon chemicals used at TA-IV. The analytes of volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), Resource Conservation and Recovery Act (RCRA) 
metals, and chromium-VI are indicative of the COGs. 

The TA-IV outfalls discharge storm water about a dozen days per year in response to 
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not 
discharge industrial waste water or septic waste. The SNUNM Storm Water Program collects 
TA-IV storm-water samples from Station 6 and reports the water quality data in the annual 
SNUNM Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no 
chemical releases have been reported at the TA-IV storm-water outfalls. None of the outfalls 
have been on the SNUNM radioactive materials management area list. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 234. 
However, virtually all of the moisture subsequently undergoes evapotranspiration. The 
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estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall. I 

No springs or other perennial surface-water bodies are located within four miles of SWMU 234, 
which is located approximately 1 ,800 feet north of the active channel of Tijeras Arroyo, but is 
not within the 1 00-year floodplain. Surface water flows only about several times per year in that 
segment of the active channel nearest TA-IV. Tijeras Arroyo is the most significant surface
water drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is bounded by 
the Sandia Mountains to the north and the Manzano Mountains to the south. The arroyo trends 
southwest across KAFB, eventually merging with the Rio Grande, approximately 8.3 miles west 
of SWMU 234. 

Groundwater monitoring for the area surrounding SWMU 234 is conducted as part of the 
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow 
groundwater system and the regional aquifer, underlie SWMU 234. The shallow groundwater 
system is not used for water supply purposes. The depth to the shallow groundwater system is 
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is 
approximately 470 feet bgs. Both the City of Albuquerque and KAFB utilize the regional aquifer 
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is 
located approximately 1 .4 miles northwest of the site. 

Grasslands, including such species as blue/black gramma and western cheatgrass, are the 
dominant plant community surrounding SWMU 234. The site also is vegetated by ruderal 
species, such as Russian thistle (tumbleweed). Soil at the site has been identified as the 
Bluepoint-Kokan Association (USDA 1977). For purposes of defining the background levels of 
metals and radionuclides in soil, this soil has been included as part of the Tijeras Supergroup. 
The Bluepoint-Kokan Association consists of Bluepoint loamy fine sand, which is developed on 
slopes of 5 to 15 percent, with Kokan gravelly sand on slopes of 15 to 40 percent. These soils 
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow 
to very rapid, and the hazard of water erosion is slight to severe. The surficial deposits are 
underlain by the upper unit of the Santa Fe Group (Connell et al. 1999), which consists of 
coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that intertongue with the 
coarse-grained alluvial fan/piedmont facies extending westward from the Sandia and Manzano 
Mountains. The upper Santa Fe Group unit is approximately 3,500 feet thick in,the vicinity of 
the site. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) for SWMU 234 were presented in two documents: the 
1994 Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit (SAP) 
(SNUNM June 1994) and the 2001 Tijeras Arroyo Outfal/s Field Implementation Plan (FIP) 
(SNUNM May 2001 ). The two plans identified the site-specific confirmatory locations, sample 
depths, sampling procedures, and analytical requirements. The DQOs also outlined the Quality 
Control/Quality Assurance (QA/QC) requirements necessary for producing defensible analytical 
data suitable for risk assessment purposes. The confirmatory sampling was designed to 
determine whether soil contamination had resulted from the discharge of TA-IV storm water. 
Therefore, soil samples were collected along the earthen ditch at locations both beneath and 
downslope of the storm-water discharge point. 
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In September 1994, 12 soil samples were collected using either a hand trowel or a hand auger. 
Howeve·r, only 6 of the 12 soil samples (234-01-A, 234-01-B, 234-05-A, 234-05-B, 234-06-A, 
and 234-06-B) were collected from the earthen ditch. Table 1 shows the analyses performed 
on these six samples, which are representative of the site. Review of historical aerial 
photographs revealed that the other six samples (234-02-A, 234-02-B, 234-03-A, 234-03-B, 
234-04-A, and 234-04-B) were collected at locations where TA-IV storm water had not drained; 
these analytical results are not included in Table 1 and are not considered in this assessment. 

Table 1 
Number of Analyses for Samples Collected in 1994 at SWMU 234 

RCRA 
Sample Type VOCs SVOCs TPH Metals8 Radionuclidesb 

Soil 3 3 6 
VOC trip blank 1 - -
Total 4 3 6 

8 lncludes the eight RCRA metals and chromium-VI. 
bJncludes isotopic analyses (gamma emitters) and tritium. 

6 
-
6 

Sample numbers: 234-01-A, 234-01-B, 234-05-A, 234-05-B, 234-06-A, 234-06-B. 
Sampling date: September 1994. 
Analysis RequesVChain of Custody forms: 00784, 00804. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TPH =Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

7 
-
7 

Number of 
Analyses 

31 
1 

32 

The sampling at SWMU 234 was conducted as part of a week-long sampling effort that involved 
most of the TA-IV storm-water outfalls. The maximum sampling depth at SW MU 234 was 
3 feet bgs. The soil samples were analyzed for VOCs, SVOCs, total petroleum hydrocarbons 
(TPH), RCRA metals, chromium-VI, and radionuclides (gamma emitters and tritium). The 
samples were submitted to Environmental Control Technology Corporation (ENCOTEC), 
Quanterra, and the on-site SNUNM Radiation Protection Sample Diagnostic (RPSD) · 
Laboratory. 

No VOCs, SVOCs, or TPH were detected in the 1994 soil samples. Two metals (arsenic and 
barium) were detected at levels slightly above background. No radionuclides were reported 
above background levels. A VOC trip blank was supplied by ENCOTEC. In accordance with 
the SAP, the other QA/QC samples (duplicates and equipment [aqueous rinsate] blanks) were 
collected at nearby SWMUs 230, 232, and 235. No significant QA/QC problems were identified 
in the QA/QC samples. 

In June 2001, soil samples were collected at two locations along the earthen ditch (Table 2) at 
depths of 0 to 1 foot bgs and 5 to 6 feet bgs, downslope of the storm-water discharge point (the 
southern end of the concrete ditch). The 0- to 1-foot-bgs samples were collected with a hand 
trowel. Because of the uneven terrain and the large cobbles that serve as erosion control, a 
backhoe was used to collect the 5-foot-bgs soil samples from the earthen ditch. The New 
Mexico Environment Department (NMED) verbally approved use of the backhoe before the 
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sampling was conducted. The soil samples were analyzed fo'r VOCs, SVOCs, TPH, RCRA 
metals, chromium-VI, and radionuclides (gamma emitters, tritium, and gross alpha/beta). The 
soil samples were submitted to General Engineering Laboratories Inc. (GEL), and the RPSD 
Laboratory. 

Table 2 
Number of Analyses for Samples Collected in 2001 at SWMU 234 

RCRA 
Sample Type VOCs SVOCs TPH Metal sa Radionuclidesb 

Soil 3 3 3 3 3 
Duplicate 1 1 1 1 1 
VOC Trip Blank 1 - - - -
Equipment Blank 1 1 1 1 1 
Total Samples 6 5 5 5 5 

alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters}, gross alpha/beta, and tritium. 
Sample numbers: T JAOU-234-GR-07, T JAOU-234-GR-07 -DU, and T JAOU-234-GR-08. 
Sampling date: June 14, 2001. 
Analysis Request/Chain of Custody forms: 604315, 604316, 604568, 604569. 
RCRA = Resource Conservation and RecoverY Act. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TPH =Total petroleum hydrocarbon. 
VOC =Volatile organic compound. 

= Information not available. 

Number of 
Analyses 

15 
5 
1 
5 

26 

No VOCs were reported in the 2001 soil samples. Seventeen SVOCs were reported, with 
pyrene having the maximum value at only 603 parts per billion (ppb). The maximum TPH 
concentration was 1,820 ppb. Two metals (chromium and chromium-VI) were reported at 
concentrations slightly above background. No radionuclides were reported above background 
levels. 

A total of 11 QA/QC analyses are applicable to the June 2001 sampling at SWMU 234. As 
~hown in Table 2, the QA/QC analyses consisted of five soil duplicates, one aqueous VOC trip 
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one 
duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL. 
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant 
problems were identified in the QA/QC samples. 

Table 3 summarizes the analytical methods and the data quality requirements from both the 
SAP and Fl P. Excluding the QA/QC samples, a total of 55 analyses were reported for the 
SWMU 234 confirmatory soil samples. This includes 51 analyses from the off-site laboratories 
(ENCOTEC, Quanterra, and GEL) and 4 samples from the on-site RPSD laboratory. 

The analytical data were verified/validated by SNUNM in accordance with the ER Project 
Quality Assurance Project Plan. The 1994 analytical data were reviewed using the Data 
VerificationNalidation (DV) process (SNUNM July 1994) involving DV1 and DV2 checklists 
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Table 3 
Summary of Data Quality Requirements and Total Number of Analyses for 

Confirmatory Soil Samples Collected at SWMU 234 

Analytical Analyses from 
Methoda Data Quality level Off-Site laboratoriesb 

VOCs Defensible 6 
EPA Method 8260A 
SVOCs Defensible 6 
EPA Method 8270 
TPH Defensible 9 
EPA Method 8015 
RCRA metals Defensible 9 
EPA Method 6010/7000 
Chromium-VI Defensible 9 
EPA Method 6010/7000 
Gamma Spectroscopy Defensible 4 
EPA Method 901.1 
Tritium Defensible 5 
EPA Method 901.1 
Gamma Alpha/Beta Defensible 3 
EPA Method 900 
Total number of - 51 
analysesd 

aFrom EPA (November 1986). 
bThe off-site laboratories are ENCOTEC, Quanterra, and GEL. 
cThe on-site laboratory is the Radiation Protection Sample Diagnostic laboratory. 
dThe number of analyses does not include QNQC samples. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories Inc. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU =solid waste management unit. 
TPH =Total petroleum hydrocarbon. 
VOC =Volatile organic compound. 

Analyses from 
On-Site laboratoryc 

-

-

-

-

-

4 

-

-

4 

(Attachment M). The 2001 analytical data were reviewed using DV3 procedures according to 
the "Data Validation Procedure for Chemical and Radiochemical Data" SNUNM Environmental 
Restoration Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 
2000). The DV3 reports are presented in Attachment M. The gamma-spectroscopy data from 
the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No: RPSD-02-11, Issue No: 02 (SNUNM July 1996}. The RPSD gamma
spectroscopy results are presented in Attachment M. Review of the 1994 and 2001 analyses 
confirm that the analytical data from the four analytical laboratories are defensible and therefore 
acceptable for use in the NFA proposal. Therefore, the DQOs have been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 234 was 
based upon an initial conceptual model validated with confirmatory soil sampling. The initial 
conceptual model was developed from the review of engineering drawings, ER Project records, 
and NPDES documents. The DQOs contained in the SAP and FIP identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for SWMU 234. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination is 
described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at SWMU 234 
were evaluated using laboratory analyses of the confirmatory soil samples (Section IV). The 
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-VI, and 
radionuclides. The analyses characterized any potential contaminants resulting from the 
discharge of TA-IV storm water. The analytes and methods listed in Table 3 are appropriate for 
characterizing the COGs and potential degradation products at SWMU 234. 

111.3 Rate of Contaminant Migration 

SWMU 234 is an inactive site. No spills of chemical or radioactive materials have been 
reported for the catchment area that previously drained to SWMU 234. If any spills or releases 
had occurred, the rate of COC migration from surficial soil would be dependent predominantly 
upon precipitation and occasional storm-water flow as described in Section V. Data available 
from the TAG Investigation; numerous SNUNM monitoring programs for air, water, and 
radionuclides; various biological surveys; and meteorological monitoring are adequate for 
characterizing the rate of COC migration at SWMU 234. 

111.4 Extent of Contamination 

Surface and subsurface confirmatory soil samples were collected from SWMU 234 in 1994 and 
2001 to determine whether contaminants were present. The locations and depths of the 2001 
samples were determined using verbal guidance from NMED. The two phases (1994 and 
2001) of confirmatory soil sampling were collected from the ground surface to a maximum 
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at 
SWMU 234 because no chemical spills had occurred, and neither the concrete ditch nor the 
surrounding soil were stained or discolored. In summary, the design of the confirmatory 
sampling was appropriate and adequate to determine the nature, migration rate, and extent of 
residual COCs in surface and subsurface soils at SWMU 234. 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities were used to identify potential COGs. The 
SWMU 234 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs evaluated in this risk assessment include all detected organic and all 
radiological and inorganic COGs for which samples were analyzed. When the detection limit of 
an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetect organic constituents not 
included in this assessment were found to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997, 
Tharp 1999) was selected to provide the background screening listed in Tables 4 and 5. 
Human health nonradiological COGs also were compared to SNUNM proposed Subpart S 
action levels, if applicable (Table 4) (IT July 1994). 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs were evaluated. The nonradiological COGs included 
both organic and inorganic compounds. 

Table 41ists nonradiological COGs and Table 51ists the radiological COGs for the human health 
and ecological risk assessments at SWMU 234. Each table shows the applicable SNUNM 
background concentration screening values (Dinwiddie September 1997, Tharp 1999). 
Tables 4 and 5 are discussed in Sections Vl.4, Vl1.2, and Vll.3. 

v. Fate and Transport 

The primary release of COGs at SWMU 234 may have occurred to the surface soil as a result 
of discharge of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms 
of COG transport from the primary release point. Because the site is a deeply incised channel 
with surrounding vegetation, wind is unlikely to be a significant mechanism for COG transport 
from the site. 

Water at SWMU 234 was received primarily as storm-water discharge from TA-IV. Storm-water 
runoff was released at an outfall near the top of the northern embankment of Tijeras Arroyo. 
Below the outfall, this water flowed through an open, unlined channel toward Tijeras Arroyo. 
This channel split into multiple channels as it descended the embankment. Additional water 
received at this site includes precipitation (rain and occasionally snow). Based upon the 
average rainfall measured at the nearby Albuquerque International Sunport, the site receives 
approximately 8.1 inches of precipitation per year. 

Because of the relatively steep slope of the open channel, surface water readily flows from the 
site, allowing little time to infiltrate. However, the coarse nature of the soil in the channel allows 
for rapid infiltration and percolation of surface water near the soil surface. Water that infiltrates 
into the soil will continue to percolate through the soil until field capacity is reached. COGs may 
be leached deeper into the subsurface soil with this percolation. Evapotranspiration rates in the 
area of the site are high (averaging approximately 95 to 99 percent of the water received as 
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Table 4 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, Log Kow 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

Maximum SNUNM Background Applicable SNUNM 
Concentration Concentration Background BCF Log K0 w (for organic 

COC Name (ma/kcll (ma/kg)a Screenina Value? (maximum aquatic) COCs) 

Arsenic 7 4.4 No 44c NA 

Barium 240 200 No 170d NA 

Beryllium 0.496 0.80 Yes 19c NA 

Cadmium 2.9 <1 No 64c NA 

Chromium, total 17.7 16.2 No 16c NA 

Chromium VI 2.08 NC Unknown 16c NA 

Lead 13 11.2 No 49° NA 

Mercury 0.0603 <0.1 Unknown 5500° NA 

Selenium 0.139 <1 Unknown 8oo1 NA 

Silver 1 <1 No 0.5c NA 

Acenaphthene 0.00626 J NA NA 3899 3.929 

Anthracene 0.0212 J NA NA 917° 4.45c 

Benzo(a)anthracene 0.258 NA NA 10,0009 5.61 9 

Benzo(a)pvrene 0.435 NA NA 3,oooc 6.04c 

Benzo(b)fluoranthene 0.506 NA NA - 6.1249 

Benzo(ghi)perviene 0.309 NA NA 58,8849 6.589 

Benzo(k)fluoranthene 0.471 NA NA 93,3259 6.849 

Bis (2-ethvihexyl) phthalate 0.0803 NA NA 851h 7.69 

Carbazole 0.0182 J NA NA - -
Chrysene 0.435 NA NA 18,0009 5.91 9 

Di-n-butyl phthalate 0.0207 J NA NA 6,761h 4.61 9 

Di-n-octyi phthalate 0.0102 J NA NA 9,3349 5.229 

Fluoranthene 0.450 NA NA 12,3029 4.909 

Refer to footnotes at end of table. 

Bioaccumulator?b 

(BCF>40, log K0 w>4) 

Yes 

Yes 
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Yes 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Background 
Than or Equal to the 

Maximum Applicable SNUNM 
Concentration Concentration Background 

COC Name (mglkg) (mg/kg)a Screening Value? 

Fluorene 0.00666 J NA NA 

lndeno(1 ,2,3-c,d)pyrene 0.345 J NA NA 

Phenanthrene 0.139 NA NA 

Pyrena 0.603 NA · .... __ _tiA __ .. .... ------ ----------- ------------------

Note: Bold indicates the COGs that exceed the background screening values and/or are bloaccumulators. 
aFrom Dinwiddie (September 1997) Tijeras Supergroup Soils. 

bNMED (March 1998). 

cvanicak (March 1997). 
dNeumann (1976). 
8 Micromedex(1998) 
1Callahan et al. (1979). 
9Parameter was nondetect. Concentration is approximately 0.5 of the detection limit. 
hHoward (1989) 
iHoward (1990) 

B = Constituent was found in associated blank. 

BCF = Bioconcentration factor. 

COG = Constituent(s) of concern. 

J = Estimated value. 

Kow = Octanol-water partition coefficient. 

Log = Logarithm (base 1 0). 

mg/kg = Milligram(s) per kilogram. 

NA = Not applicable. 

NC = Not calculated. 

NMED = New Mexico Environment Department. 

SNUNM = Sandia National Laboratories/New Mexico. 

SWMU = Solid Waste Management Unit. 

- = Information not available. 

BCF Log K0 w (for organic 
(maximum aquatic) COCs) 

2,2398 4.188 

59,4078 6.588 

23,800c 4.63c 

36,~.<)1:_ - -- 5.328 
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Table 5 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable Is COCa 
Concentration Concentration SNLJNM Background BCF Bioaccumulator?b 

COC Name (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 
Th-232 6.46 1.54 No 300QC 
U-238 1.79 1.3 No 900C 
U-235 0.278 (MDA) 0.18 No 9QQC 
H-3 0.006 (MDA) 0.021e Yes 

-'--
0 

-- -

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), North Supergroup Soils (background values not calculated for Tijeras). 
bNMED (March 1998). 
csaker and Soldat (1992). 
dYanicak (March 1997). 

(BCF>40) 
Nod 
Yes 
Yes 
No 

eThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium background value of 420 pCi/L. The pCi/L 
value was converted to the pCi/g value using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter. 
BCF = Bioconcentration factor. 
COC = Constituent(s) of concern. 
g = Gram(s). 
L =Liter. 
MDA = Minimum detectable activity. 
NMED =New Mexico Environment Department. 
pCi = Picocurie(s). 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

I 

c; 
(/) 

~ 
(/) 
() 

~ z a 
::t> 
(/) 
(/) 

trJ 
(/) 
(/) 

~ 
"'rJ 
0 
::::0 

~ 
N 
lJ.) 
,l::>. 

...... 

...... -. 
N 
::::! 
N 
0 
0 
N 



RISK SCREENJNG ASSESSMENT FOR SWMU 234 11127/2002 

precipit!:ltion), and therefore most of the water that infiltrates into the soil is expected to be lost 
through this process. Because of the low annual precipitation, high evapotranspiration rates, 
and depth to groundwater at this site (in excess of 270 feet bgs), infiltration and percolation are 
not expected to be sufficient to leach COGs into groundwater. 

COGs can enter the food chain via uptake by plant roots. These COCs may be transported to 
the aboveground tissues where they may be either consumed by herbivores or returned to the 
soil as litter. Aboveground litter is capable of transport by wind until consumed by decomposer 
organisms in soil. Constituents in plant tissues that are consumed by herbivores may be either 
absorbed into tissues or returned to the soil in feces (either at the site or transported from the 
site by the herbivore). The herbivore may be eaten by a carnivore or scavenger and the 
constituents in the tissues again will be either absorbed or excreted by the consumer. The 
potential for transport of the constituents within the food chain is dependent upon both the 
mobility of the species that comprise the food chain and the potential for the constituent to 
accumulate in tissues and be transferred across the links in the food chain. The natural 
vegetation at SWMU 234 is grassland; however, the habitat has been highly disturbed by 
construction activities associated with TA-IV. Because of the small size of the site, the arid 
environment, and the disturbed nature of the habitat, food-chain uptake is not considered to be 
a potentially significant transport mechanism at this site. 

The COGs at SWMU 234 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The inorganic COGs are 
elemental in form and generally are not considered to be degradable. Radiological COGs, 
however, undergo decay to stable isotopes or radioactive daughter elements. Other 
transformations of inorganic consitituents may include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to selena-amino acids in plants). The rate of these processes, however, will be limited by 
the aridity of the environment at this site. Organic COGs may be degraded through photolysis, 
hydrolysis, and biotransformation. Photolysis requires light, and therefore takes place in the air, 
at the ground surface, or in surface water. Hydrolysis includes chemical transformations in 
water and may occur in the soil solution. Biotransformation (i.e., transformation due to plants, 
animals, and microorganisms) may occur; however, biological activity may be limited by the arid 
environment at this site. Some organic COCs (e.g., acetone) may be lost through volatilization. 

Table 6 summarizes the fate and transport processes that may occur at SWMU 234. Because 
the site is an open channel for storm-water runoff from TA-IV, the potential for COG transport 
via surface-water runoff is high. COGs that have leached into the subsurface soil will be 
protected from transport by surface-water flow. The potential for significant transport by wind is 
low and the potential for COGs to leach into groundwater is very low due to both the depth to 
groundwater and the arid environment. The site is open to use by wildlife, and some vegetation 
occurs at the site; therefore, uptake into the food chain is possible, but the small size of the site 
and the disturbed nature of the habitat make this an insignificant transport mechanism for 
COCs. The potential for significant loss of COCs by degradation and/or transformation is 
generally low; however, some organics may be lost near the soil surface through volatilization. 
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Table 6 
Summary of Fate and Transport at SWMU 234 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes High 
Miqration to qroundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU =Solid Waste Management Unit. 

VI. Human Health Risk Screening Assessment 

Vl.1 Introduction 

Human health risk screening assessment of this site includes a number of steps that culminate 
in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the COC 
to an SNUNM maximum background screening value. COGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the COC to the SNUNM proposed SubpartS 
action level. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening steps. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiol6gical COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COC risk values also are 
compared to backqround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties re_garding the contents of the_Q_revious ste_ps are addressed. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for SWMU 234. 
Section II presents the argument that DQOs were satisfied. Section Ill describes the 
determination of the nature, rate, and extent of contamination. 
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V1.3 Step 2. Pathway Identification 

SWMU 234 has been designated with a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). Because of 
the location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU 234 is approximately 270 feet bgs. Because 
of the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is not considered to be significant. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for the industrial land use scenario. However, plant 
uptake is considered for the residential land use scenario. 

Pathway Identification 

Nonradiolog_ical Constituents Radiolog_ical Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Plant uptake (residential only) Plant UQtake (residential only) 

Direct gamma 

Vl.4 Step 3. COC Screening Procedures 

This section discusses Step 3, which includes the two screening procedures. The first 
screening procedure compared the maximum COC concentration to the background screening 
level. The second screening procedure compared maximum COC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure was applied only to COGs that were 
not eliminated during the first screening procedure. 

V1.4.1 Background Screening Procedure 

V/.4.1.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Table 1 0 (Section V1.6.2). Only the COGs 
that either were detected above their respective SNUNM maximum background screening 
levels or did not have either a quantifiable or a calculated background screening level were 
considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
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This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that did not have a background value and 
were detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COGs. 

V/.4.1.2 Results 

Tables 4 and 5 present the maximum COC concentrations at SWMU 234 that were compared 
to the SNUNM maximum background values (Dinwiddie September 1997} for the human 
health risk assessment. For the nonradiological COGs, six constituents were measured at 
concentrations greater than their respective background values. Three nonradiological COGs 
had no quantifiable background concentration, so it is not known whether those COGs 
exceeded background values. Seventeen COCs were organic compounds that do not have 
corresponding calculated background concentrations. 

The maximum concentration value for lead is 13 milligrams (mg) per kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening · 
concentrations for construction and industrial land use scenarios are 750 and 1500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 
value for lead at this site is less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 

For the radiological COGs, only three constituents (Th-232, U-235, and U-238) exhibited a 
maximum activity concentration or minimum detectable activity slightly greater than their 
corresponding background values. 

V1.4.2 Subpart S Screening Procedure 

V/.4.2.1 Methodology 

The maximum concentrations of nonradiological COGs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA SubpartS (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because all of the samples were taken from the surface and near-surface soils, this 
assumption is considered valid. If there were ten or fewer COGs, and each had a maximum 
concentration of less than 1/10 the action level, then the site was judged to pose no significant 
health hazard to humans. If there were more than ten COGs, then the Subpart S screening 
procedure was not performed. 
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V/.4.2.'2. Results 

Table 4 indicates that more than ten COCs failed the background screening procedure. 
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that 
exceeded the background screening values were carried forward in the risk assessment 
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value 
were calculated for each COC. 

Because radiological COCs have no predetermined action levels analogous to proposed 
Subpart S levels, this step in the screening process was not performed for radiological COCs. 

V1.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COGs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COGs in Table 7 were from the Integrated Risk Information System (IRIS) (EPA 
1998a), the Health Effects Assessment Summary Tables (HEAST} (EPA 1997a), and the 
Region 9 (EPA 1996) and Region 3 (EPA 1997b) electronic databases. Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COGs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

• DCFs for ingestion and inhalation are taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling 
the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
non radiological COCs and associated background for industrial and residential land uses. The 
incremental TEDE and incremental estimated cancer risk are provided for the background
adjusted radiological COGs for both industrial and residential land uses. 
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Table 7 
Toxicological Parameter Values for SWMU 234 Nonradiological COCs 

SF0 Sfinh 
RfD0 RfDinh (mglkg- (mglkg- Cancer 

COC Name (mg/kg-d) Confidence8 (mg/kg-d) Confidencea day)"1 day)·1 Classb 
Arsenic 3E-4c M - - 1.5E+Oc 1.5E+1c A 
Barium 7E-2c M 1.4E-4ct - - - -
Cadmium 5E-4c H 5.7E-5ct - - 6.3E+Oc 81 
Chromium, 1E+Oc L 5.7E-71 - - - -
total 
Chromium VI 5E-3c L - - - 4.2E+1c A 
Mercury 3E-48 - . 8.6E-5c M - - D 
Selenium 5E-3c H - - - - D 
Silver 5E-3c L - - - - D 
Acenaphthene 6E-2c L 6E-2d - - - -
Anthracene 3E-1c L 3E-1ct - - - D 
Benzo(a) - - - - 7.3E-1d 7.3E-1d -
anthracene 
Benzo(a) - - - - 7.3E+0c 7.3E+Od 82 
pyrene 
Benzo(b) - - - - 7.3E-1ct 7.3E-1d 82 
fluoranthene 
Benzo(ghi) - - - - 7.3E+Oct 7.3E+Od 82 
perylene9 
Benzo(k) - - - - 7.3E-2ct 7.3E-2d 82 
fluoranthene 
Bis (2- 2E-2ct - 2.2E-2d - 1.4E-2d 1.4E-2d -
ethylhexyl) 
phthalate 
Carbazole - - - - 2E-2e 2E-2d 82 
Chrysene - - - - 7.3E-3d 7.3E-3d 82 
Di-n-butyl 1 E-1c L 1E-1ct - - - D 
phthalate 
Di-n-octyl 2E-2e - 2E-2e - - - -
phthalate 
Fluoranthene 4E-2c L 4E-2ct - - - D 
Fluorene 4E-2c L 4E-2d - - - D 
lndeno(1 ,2,3- - - - - 7.3E-1d 7.3E-1d 82 
c,d)pyrene 
Phenanthreneh 3E-1c L 3E-1d - - - D 
Pyrene 3E-2c L 3E-2d - - - D 

8Confidence associated with IRIS (EPA 1998a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998a), with the 
exception of carbazole, which was taken from HEAST (EPA 1997a): 

A = Human carcinogen. 
81 = Probable human carcinogen. Limited human data available. 
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 

humans. 
D = Not classifiable as to human carcinogenicity. 
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Table 7 (Concluded} 
Toxicological Parameter Values for SWMU 234 Nonradiological COCs 

C"foxicological parameter values from IRIS electronic database (EPA 1998a). 
droxicological parameter values from EPA Region 9 electronic database (EPA 1996). 
8Toxicological parameter values from HEAST database (EPA 1997a). 
froxicological parameter values from EPA Region 3 electronic database (EPA 1997b). 
9Benzo(ghi)perylene does not have toxicological parameter values. Dibenz(ah}anthracene used as a surrogate. 
hPhenanthrene does not have toxicological parameter values. Anthracene used as a surrogate. 
COC = Constituent(s) of concern. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)'1 = Per milligram per kilogram per day. 
RtDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh =Inhalation slope factor. 
SF0 = Oral slope factor. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 8 
Radiological Toxicological Parameter Values for SWMU 234 COCs Obtained from 

RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
COC Name (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Th-232 3.30E-11 1.90E-08 2.00E-11 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 
U-235 4.70E-11 1.30E-08 1.7E-07 A 

8 From Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
i/pCi =One per picocurie. 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF0 =Oral (ingestion) slope factor. 
SWMU =Solid Waste Management Unit. 
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Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COCs are based upon the RAGS (EPA 1989}. Parameters are 
based upon information from the RAGS (EPA 1989), as well as other EPA guidance 
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the 
RAGS (EPA 1989). For radiological COCs, the coded equations provided in RESRAD 
computer code are used to estimate the incremental TEDE and cancer risk for individual 
exposure pathways. Further discussion of this process is provided in the Manual for 
Implementing Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a). 

Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario also are presented only to provide perspective of potential risk to 
human health under the more restrictive land use scenario. 

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.03 and an estimated excess cancer risk of 6E-6 for the SWMU 234 
nonradiological COGs under the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion and dust and volatile inhalation for 
nonradiological COGs. Table 10 shows an HI of 0.01 and an estimated excess cancer risk of 
2E-6, assuming the maximum background concentrations of the SWMU 234 associated 
background constituents for the designated industrial land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, an incremental TEDE of 13 millirem (mrem) per year (/yr) 
was calculated. In accordance with EPA guidance found in Office of Solid Waste and 
Emergency Response Directive No. 9200.4-18 (EPA 1997c), an incremental TEDE of 
15 mrem/yr was used for the probable land use scenario (industrial in this case); the calculated 
dose value for SW MU 234 for the industrial land use scenario was well below this guideline. 
The estimated excess cancer risk was 1.9E-4. 

For the residential land use scenario, the HI was 3 and the excess cancer risk was 1 E-4 for 
nonradiological COGs (Table 9). The numbers in the table include exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway was 
evaluated because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways were not considered (see Appendix 1 ). Table 10 
shows that for the SWMU 234 associated background constituents, the HI is 0.3 and the 
calculated excess cancer risk is 5E-5. 

For the radiological COGs, the incremental TEDE for the residential land use scenario was 
23 mrem/yr. The guideline being used was an excess TEDE of 75 mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU 234 under the residential land use scenario was well 
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Table 9 
Risk Assessment Values for SWMU 234 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 

Arsenic 7 0.02 4E-6 0.40 8E-5 
Barium 240 0.00 - 0.04 -
Cadmium 2.9 0.01 1E-9 2.37 2E-9 
Chromium, total 17.7 0.00 - 0.01 -
Chromium VI 2.08 0.00 5E-9 0.00 8E-9 
Mercury 0.0603 0.00 - 0.10 -
Selenium 0.13b 0.00 - 0.05 -
Silver 1 0.00 - 0.04 -
Acenaphthene 0.00626 J 0.00 - 0.00 -
Anthracene 0.0212 J 0.00 - 0.00 -
Benzo(a)anthracene 0.258 0.00 7E-8 0.00 9E-7 
Benzo(a}pyrene 0.435 0.00 1E-6 0.00 1E-5 
Benzo(b }fluoranthene 0.506 0.00 1E-7 0.00 1E-6 
Benzo(Qhi)perylene 0.309 0.00 8E-7 0.00 1E-5 
Benzo{k)fluoranthene 0.471 0.00 1E-8 0.00 1E-7 
Bis(2-ethylhexyl)phthalate 0.0803 0.00 4E-10 0.00 3E-9 
Carbazole 0.0182 J 0.00 1 E-10 0.00 8E-6 
Chrysene 0.435 0.00 1E-9 0.00 2E-8 
Di-n-butyl phthalate 0.0207 J 0.00 - 0.00 -
Di-n-octvl phthalate 0.0102 J 0.00 - 0.00 -
Fluoranthene 0.450 0.00 - 0.00 -
Fluorene 0.00666 J 0.00 - 0.00 -
lndeno(1,2,3-c,d} pyrene 0.345J 0.00 9E-8 0.00 6E-7 
Phenanthrene 0.139 0.00 - 0.00 -
_Eyrene 0.603 0.00 - 0.00 -

Total 0.03 GE-6 3 1E·4 

aFrom EPA (1989). 
bParameter was nondetect. Concentration assumed to be approximately 0.5 of detection limit. 
COC = Constituent(s) of concern. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Table 10 
Risk Assessment Values for SWMU 234 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentration8 Hazard Cancer 
COC Name (mg/kg) Index Risk 

Arsenic 4.4 0.01 2E-6 
Barium 200 0.00 -
Cadmium <1 - -
Chromium, total 16.2 0.00 -
Chromium VI NC - -
Mercury <0.1 - -
Selenium <1 - -
Silver <1 - -

Total 0.01 2E-6 

aFrom Dinwiddie (September 1997), Tijeras Supergroup Soils. 
bFrom EPA (1989). 
COG = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.25 5E-5 
0.03 -
- -

0.01 -
- -
- -
- -
- -

0.3 SE-5 

below this guideline. Consequently, SWMU 234 is eligible for unrestricted radiological release 
because the residential land use scenario resulted in an incremental TEDE of Jess than 
75 mrem/yr to the on-site receptor. The estimated excess cancer risk was 3.0E-4. The excess 
cancer risk from the nonradiological COGs and the radiological COGs is not additive, as noted 
in the RAGS (EPA 1989). 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 

For the industrial land use scenario, the HI for nonradiological COGs was 0.03 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk was 
estimated at 6E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ); thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, the HI was 0.01 for 
nonradiological COGs and the calculated excess cancer risk was 2E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers were not rounded before the difference was determined and, therefore, may appear to 
be inconsistent with numbers presented in tables and within the text. For conservatism, the 
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backgr()und constituents that do not have quantified background concentrations are assumed 
to have an HQ of 0.00. Incremental HI was 0.02 and estimated incremental cancer risk was 
4.08E-6 for the industrial land use scenario. Both the incremental HI and excess cancer risk to 
human health from nonradiological COGs were below proposed guidelines under the industrial 
land use scenario. 

For the industrial land use scenario, incremental TEDE was 13 mrem/yr for radiological COGs, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk was 1.9E-4. 

For the residential land use scenario, the calculated HI for nonradiological COGs was 3, which 
is above the numerical guidance. Excess cancer risk was estimated at 1 E-4. NMED Guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
The HI for associated background for the residential land use scenario was 0.3 and the 
estimated excess cancer risk was 5E-5. The incremental HI was 2.72 and the estimated 
incremental cancer risk was 6.06E-5 for the residential land use scenario. Both the incremental 
HI and excess cancer risk to human health from nonradiological COGs were above proposed 
guidelines considering a residential land use scenario. 

The incremental TEDE under the residential land use scenario from the radiological 
constituents was 23 mrern/yr, which is significantly less than the numerical guideline of 
75 mrern/yr suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification 
(SNUNM February 1998). The estimated excess cancer risk was 3.0E-4. 

V1.8 Step 7. Uncertainty Discussion 

· The determination of the nature, rate, and extent of contamination at SWMU 234 was based 
upon an initial conceptual model that was validated with confirmatory soil sampling conducted 
across the site. The sampling was implemented in accordance with the SAP and FIP. The 
DQOs in the SAP and FIP are considered appropriate for use in the SWMU 234 risk screening 
assessments. The analytical data, based upon sample location, density, and depth of the six 
samples collected along the earthen ditch, are representative of the site. The analytical results 
satisfy the DQOs and were verified/validated in accordance with SNUNM procedures. The 
QA/QC findings demonstrate that the analytical data were adequate in quality. Therefore, there 
is no uncertainty associated with the data quality used to perform the risk screening 
assessment at SWMU 234. 

Because of the location, history of the site, and future designated land use (DOE et al. 
September 1995), there is low uncertainty in both the land use scenario and the potentially 
affected populations that were considered in performing the risk assessment analysis. 
Because the COGs are found in surface and near-surface soils, and because of the location 
and physical characteristics of the site, there is little uncertainty in the exposure pathways 
relevant to this analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations were conservative and calculated intakes were probably 
overestimates. Maximum COC concentrations measured were used to provide conservative 
results. 
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Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the 
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1996) and Region 3 (EPA 1997b) electronic 
databases. Where values are not provided, information is not available from these sources. 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Both the human health HI and excess cancer risk for the nonradiological COGs were 
acceptable compared to established numerical guidance considering the industrial land use 
scenario. 

For radiological COGs, the conclusion of the risk assessment was that potential effects on 
human health for both industrial and residential land use scenarios were within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

V1.9 Summary 

SWMU 234 sampling identified COGs consisting of some inorganic, organic and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways evaluated for this site included 
soil ingestion as well as dust and volatile inhalation for chemical constituents, and soil ingestion, 
dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations 
for nonradiological COGs show that for the industrial land use scenario the HI (0.03) was 
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (6E-6) 
was also below the acceptable risk value provided by NMED for an industrial land use scenario 
(Bearzi January 2001 ). The incremental HI was 0.02, and the incremental cancer risk was 
4.08E-6 for the industrial land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs were much 
lower than EPA guidance values; the estimated TEDE was 13 mrem/yr for the industrial land 
use scenario, much lower than the numerical guidance of 15 mrem/yr in EPA guidance (EPA 
1997c). The corresponding incremental estimated cancer risk value was 1.9E-4 for the 
industrial land use scenario. Furthermore, the incremental TEDE for the residential land use 
scenario that results from a complete loss of institutional control was only 23 mrem/yr with an 
associated risk of 3.0E-4. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, SWMU 234 is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered to be small relative to the 
conservatism of this risk assessment analysis. Therefore, it is concluded that this site poses 
no significant risk to human health under the industrial land use scenario. 
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VII. Ecological Risk Screening Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at SWMU 234. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an ecological screening assessment that 
corresponds with that presented in EPA's Ecological Risk Assessment Guidance for Superfund 
(EPA 1997d). The current methodology is tiered and contains an initial scoping assessment 
followed by a more detailed screening assessment. Initial components of NMED's decision tree 
(a discussion of DQOs, data assessment, and evaluations of bioaccumulation and fate and 
transport potential) are addressed in previous sections of this report. Following the completion 
of the scoping assessment, a determination is made as to whether a more detailed examination 
of potential ecological risk is necessary. If deemed necessary, the seeping assessment 
proceeds to a screening assessment, whereby a more quantitative estimate of ecological risk is 
conducted. Although this assessment incorporates conservatisms into the estimation of 
ecological risks, ecological relevance and professional judgment also are used as 
recommended by the EPA (EPA 1998b) to ensure that predicted exposures of selected 
ecological receptors reflect those reasonably expected to occur at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of biota at or adjacent to the site to 
be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum concentrations detected to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk management decision (Section Vll.2.4) involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 4 and 5), inorganic constituents in soil within the 0- to 5-foot
depth interval that exceeded or did not have quantified background screening concentrations 
were as follows: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium (total) 
• Chromium VI 
• Lead 
• Mercury 
• Selenium 
• Silver 
• Th-232 
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• U-235 
• U-238. 

Organic analytes detected in soil that exceeded background were as follows: 

• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• Carbazole 
• Chrysene 
• Di-n-butyl phthalate 
• Di-n-octyl phthalate 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene. 

Vl1.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Arsenic 
• Barium 
• Cadmium 
• Lead 
• Mercury 
• Selenium 
• U-235 
• U-238 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• Chrysene 

11/27/2002 
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• Di-n-butyl phthalate 
• Di-n-octyl phthalate 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene. 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic constituents is assessed exclusively based upon maximum 
reported bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind is expected to be of low 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is 
potentially of high significance. Migration to groundwater is not anticipated. Food chain uptake 
is expected to be of low significance. Degradation (decay) and transformation of the inorganic 
COPECs and radionuclides is expected to be of low significance, but some organic COPECs 
may be lost through volatilization. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 

Vl1.3 Screening Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this SWMU. The screening assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the screening assessment include the following: 
~ 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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Vl1.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Screening Assessm~nt Scientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 

Problem Formulation 

Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. 

V/1.3.1. 1 Ecological Pathways and Setting 

SWMU 234 is approximately 0.15 acre in size. The site is located in an area dominated by 
grassland habitat. The site itself is a series of open drainage channels on the lower slope of 
the northern embankment of Tijeras Arroyo. This slope consists of fill material that covers the 
original soil surface. The vegetation consists primarily of ruderal and early successional 
grassland plants. Although the habitat grades into the riparian scrubland habitat of Tijeras 
Arroyo, this habitat is not well developed on the site due to the steepness of the slope of the 
embankment and ephemeral nature of the flows (primarily outflow from the TA-IV storm-water 
system). The site is open to use by wildlife and it does not contain perennial surface water. A 
sensitive species survey of the site was conducted in 1994 (IT February 1995). No threatened, 
endangered, or other sensitive species were found within this SWMU. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil. It was assumed that direct uptake of COPECs from soil is the major 
route of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors was limited to the food and soil ingestion pathways, and 
external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water was considered insignificant. Inhalation and dermal 
contact also were considered insignificant pathways with respect to ingestion (Sample and 
Suter 1994). Groundwater is not expected to be affected by COCs at this site. 
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V/1.3.{.~ CO PEGs 

Discharge of storm-water runoff from TA-IV is the potential source of the COPECs associated 
with the soils at SWMU 234. Inorganic and organic CO PEGs identified for SWMU 234 are 
listed in Section Vll.2.1. The inorganic COPECs include both radiological and nonradiological 
analytes. The inorganic analytes were screened against background concentrations and those 
that exceeded or did not have quantified SNUNM background screening levels (Dinwiddie 
September 1997) for the area were considered to be CO PEGs. Nonradiological inorganics that 
are essential nutrients, such as iron, magnesium, calcium, potassium, and sodium, were not 
included in this risk assessment as set forth by the EPA (EPA 1989). All organic analytes 
detected were considered to be CO PEGs for the site. In order to provide conservatism, this 
ecological risk assessment was based upon the maximum soil concentrations of the COPECs 
measured in the surface soil at this site. Tables 4 and 5 present maximum concentrations for 
the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with it. The deer mouse 
(Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to represent 
wildlife use. Because of its opportunistic food habits, the deer mouse was used to represent a 
mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected to represent 
a top predator at this site. The burrowing owl is present at SNUNM and is designated a 
species of management concern by the U.S. Fish and Wildlife Service in Region 2, which 
includes the state of New Mexico (USFWS September 1995). 

Vll.3.2. Exposure Estimation 

For nonradiological CO PEGs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also 
was considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (1 00 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (1 00 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (1 00 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 11 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 234 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
manicu/atus) 

Burrowing owl Aves/ Carnivore 1.55E·1 1 1.73E-2 Rodents: 1 00% 
( Speotyto cunicu/aria) Strigiformes ( + Soil at 2% of intake) 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995}. 
6 EPA (1993}, based upon the average home range measured in semiarid shrubland in Idaho. 
'From Dunning (1993}. 
9From Haug et al. (1993). 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 
SWMU =Solid Waste Management Unit. 
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•, .. 

Although home range also is included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested come from 
the site being investigated. The maximum COPEC concentrations measured in surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(1 00 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (1 00 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from Th-232, U-235, and U-238. Internal and external dose rates to 
the deer mouse and the burrowing owl are approximated using modified dose-rate models from 
DOE (DOE 1995) as presented in the ecological risk assessment methodology document for 
the SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose-rate 
calculations were obtained from Baker and Soldat (1992). The external-dose-rate model 
examines the total-body dose-rate to a receptor residing in soil exposed to radionuclides. The 
soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated with 
gamma-emitting radionuclides. The external-dose-rate model is the. same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction 
of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose~ This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "poinf' source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 1 00 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides transfer only a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to Th-232, U-235, and 
U-238 in soil. 

Table 12 provides the transfer factors used in modeling the concentrations of CO PEGs through 
the food chain. Table 13 shows maximum concentrations in soil and derived concentrations in 
tissues of the various food chain elements that are used to model dietary exposures for each of 
the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 14 presents benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some CO PEGs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day also should protect other 
groups within the terrestrial habitat of SWMU 234. 

AU11-02/WP/SNL:rs5177.doc G-29 301462.229.0511/27/02 5:08PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 11127/2002 

Table 12 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 234 

Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Lead 
Mercury 
Selenium 
Silver 
Organic 1 

Acenaphthene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(Q,h,i)pel)'lene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

aFrom Baes et al. (1984). 
bDefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991 ). 
eFrom Ma (1982). 

Soil-to-Plant 
Transfer Factor 

4.0E-2 a 
1.5E-1 a 
5.5E-1 a 
4.0E-2 c 
4.0E-2 c 
9.0E-2 c 
1.0E+O c 
5.0E-1 c. 

1.0E+O c 

2.1E-1 

1.0E-1 

2.2E-2 

1.1 E-2 

6.2E-3 

6.1E-3 

4.3E-3 

1.6E-3 

3.9E+1 

1.5E-2 

8.4E-2 
3.7E-2 
5.7E-2 

1.5E-1 

6.1 E-3 

8.9E-2 

3.3E-2 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+O b 2.0E-3 a 

1.0E+0 b 2.0E-4 c 

6.0E-1 d 5.5E-4 a 
1.3E-1 e 3.0E-2 c 
1.3E-1 e 3.0E-2 c 
4.0E-2 d 8.0E-4 c 

1.0E+0 b 2.5E-1 a 

1.0E+0 b 1.0E-1 c 
2.5E-1 d S.OE-3 c 

2.1E+1 2.1E-4 

2.2E+1 7.3E-4 

2.5E+1 1.2E-2 

2.7E+1 3.8E-2 

2.8E+1 1.1 E-1 

2.8E+1 1.2E-1 

2.9E+1 2.1E-1 

3.2E+1 1.3E+0 

1.3E+1 1.8E-8 

2.6E+1 2.3E-2 

2.2E+1 1.1 E-3 
2.4E+1 4.5E-3 
2.3E+1 2.1E-3 

2.1E+1 3.8E-4 

2.8E+1 1.2E-1 

2.2E+1 9.6E-4 

2.4E+1 5.8E-3 

1Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). Soil-to
invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three equations are 
based upon the relationship of the transfer factor to the log Kow value of compound. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU =Solid Waste Management Unit. 

AU11-02/WP/SNL:rs5177.doc G-30 301462.229.0511/27/02 5:08PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 

Table 13 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 234 

Constituent of Potential Soil Plant Soil 
Ecological Concern (maximum)a Foliageb lnvertebrateb 

Inorganic 
Arsenic 7.0E+0 2.8E-1 7.0E+O 
Barium 2.4E+2 3.6E+1 2.4E+2 
Cadmium 2.9E+O 1.6E+O 1.7E+O 
Chromium (total) 1.8E+1 7.1 E-1 2.3E+O 
Chromium VI 2.1E+0 8.3E-2 2.7E-1 
Lead 1.3E+1 1.2E+0 5.2E-1 
Mercury 6.0E-2 6.0E-2 6.0E-2 
Selenium 1.3E-1 d 6.5E-2 1.3E-1 
Silver 1.0E+0 1.0E+0 2.5E-1 
Organic 

Acenaphthene 6.3E-3 e 1.3E-3 1.3E-1 
Anthracene 2.1E-2 e 2.2E-3 4.7E-1 
Benzo(a)anthracene 2.6E-1 5.7E-3 6.5E+0 
Benzo(a)pyrene 4.4E-1 S.OE-3 1.2E+1 
Benzo_{b )fluoranthene 5.1 E-1 3.1E-3 1.4E+1 
Benzo( g,h,i)perylene 3.1 E-1 1.9E-3 8.7E+O 
Benzo(k)fluoranthene 4.7E-1 2.0E-3 1.4E+1 
Bis(2-ethylhexyl)phthalate 8.0E-2e 1.3E-4 2.5E+O 
Carbazole 1.8E-2 e 7.1E-1 2.4E-1 
Chrysene 4.4E-1 6.5E-3 1.1E+1 
Di-n-butyl phthalate 2.1 E-2e 1.7E-3 4.6E-1 
Di·n-octyl phthalate 1.0E-2e 3.8E-4 2.5E-1 
Fluoranthene 4.5E-1 2.6E-2 1.0E+1 
Fluorene 6.7E-3e 9.9E-4 1.4E-1 
lndeno(1 ,2,3-cd)pyrene 3.5E-1 e 2.1E-3 9.7E+O 
Phenanthrene 1.4E-1 1.2E-2 3.1E+O 
f>yrene 6.0E-1 2.0E-2 1.5E+1 

11/27/2002 

Deer Mouse 
Tissuesc 

2.4E-2 
8.9E-2 
3.0E-3 
1.7E-1 
2.1E-2 
2.8E-3 
4.8E-2 
3.1 E-2 
1.0E-2 

4.2E-5 
5.3E-4 

1.2E-1 

6.8E-1 

2.5E+0 
1.6E+O 

5.2E+O 
1.8E+1 

2.7E-8 
4.2E-1 
7.7E-4 
1.7E-3 
3.5E-2 

. 8.6E-5 

1.8E+O 
4.7E-3 

1.3E-1 

a1n milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 

bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 

dParameter is nondetect. Concentration equals one-half the method detection limit. 
esased upon an estimated concentration. 
EPA =U.S. Environmental Protection Agency. 
SWMU =Solid Waste Management Unit. 
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Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 234 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,t Test Speciesd 

lnorqanics 
Arsenic 10 mouse 0.126 0.133 mallard 
Barium 500 rat h 5.1 10.5 chicken 
Cadmium 3 rat i 1.0 1.89 mallard 
Chromium (total) 1 rat 2737 5354 black duck 
Chromium VI 1 rat 3.28 6.42 -
Lead 50 rat 8.0 15.7 American 

kestrel 
Mercury (Orqanic) 0.3 rat 0.032 0.063 mallard 
Mercury (Inorganic) 0.3 mouse 13.2 13.97 Japanese Quail 
Selenium 1 rat 0.2 0.391 screech owl 
Silver 2 rat 17.8i 34.8 -
Organic 

Acenaphthene 18k mouse 17.51 18.5 -
Anthracene . 18 k mouse 10om 105.8 -
Benzo( a)anthracene 18k mouse 1.on 1.058 -
Benzo(a)pyrene 18k mouse 1.0 1.058 -
Benzo(b )fluoranthene 18k mouse 1.on 1.058 -
Benzo(g,h,i)perylene 18k mouse 1.on 1.058 -
Benzo(k)fluoranthene 18k mouse 1.on 1.058 -
Bis(2-ethylhexyl)phthalate - mouse 18.3 19.4 rinaed dove 
Carbazole - - - - -
Chrvsene 18k mouse 1.0k 1.058 -
Di-n-butyl phthalate 200 mouse 550 582 rinaed dove 
Di-n-octyl phthalate - mouse 79.4° 84.04 -
Refer to footnotes at end of table. 

Avian NOAELs 
Test 

Species 
NOAELd,e 

5.14 
20.8 
1.45 
1.0 
-

3.85 

0.0064 
0.45 
0.44 
-

-
-
-
-
-
-
-

1.1 

-
-

0.11 
-

Burrowing 
Owl 

NOAELe,g 

5.14 
20.8 
1.45 
1.0 
-

3.85 

0.006 
0.45 
0.44 
-

-
-
-

-
-
-
-

1.1 

-
-

0.11 
-
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Table 14 (Concluded) 

Toxicity Benchmarks for Ecological Receptors at SWMU 234 

Mammalian NOAELs Avian NOAELs 
Test Deer Test Burrowing 

Constituent of Potential Plant Mammalian Species Mouse- Avian Species Owl 
Ecological Concern Benchmarka,b Test Speclesc,d NOAELd,e NOAELe,l Test Speciesd NOAELd,e NOAELe,g 

Fluoranthene 18k 

Fluorene 18k 

lndeno(1 ,2,3-cd)pyrene 18k 

Phenanthrene 18k 

_Eyrene _ 18k 

8 ln milligrams per kilogram soil dry weight. 
bFrom Efroymson et al. (1997). 

mouse 

mouse 
mouse 

mouse 

mouse 

12.5P 13.23 - -
12.5P 13.23 - -
1.0" 1.058 - -
1.0" 1.058 - -
7.5q 7.94 - -

cBody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dFrom Sample et al. {1996), except where noted. 
eln milligrams per kilogram body weight per day. 
'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 

-
-
-
-
-

9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL · 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.303 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kFrom Sims and Overcash (1983). 
1Based upon EPA {1998a). 
mNOAEL based upon the highest dose (1 ,000 mg/kg/d, subchronic) (EPA 1989b) and an uncertainty factor of 0.1. 
"No data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
0Test species NOAEL based upon mouse NOAEL for bis(2-ethylhexyl)phthalate and ratio of LDso values {6,513/1 ,500) from RTECS (1997). 
PBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
qBased upon subchronic NOAEL of 75 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
EPA =U.S. Environmental Protection Agency. NOAEL =No-observable adverse effect level. 

LD50 =Acute lethal dose to 50 percent of the test population. RTECS =Registry of Toxic Effects of Chemical Substances. 

LOAEL =Lowest-observed-adverse-effect level. SWMU =Solid Waste Management Unit. 

mg/kg/d = Milligrams per kilogram per day. - = Insufficient toxicity data. 
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Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for both plant and wildlife exposure. 

HOs for plants exceeded unity for total chromium and chromium VI. HOs for plants could not 
be determ_ined for bis(2-ethylhexyl)phthalate, carbazole, and di-n-octyl phthalate due to a lack 
of toxicity information for these COPECs. HQs exceeded unity for arsenic, barium, 
benzo(b )fluoranthene, and benzo(k)fluoranthene for the omnivorous and insectivorous deer 
mice, and for benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, and indeno(1 ,2,3-cd)pyrene for 
the insectivorous deer mouse. HOs for carbazole could not be determined for the insectivorous 
deer mouse because of a lack of sufficient toxicity information. No HOs exceeded unity for the 
burrowing owl. HQs for chromium VI, silver, and all organics, except bis(2-ethylhexyl)phthalate 
and di-n-butyl phthalate, could not be determined for the burrowing owl because of a lack of 
sufficient toxicity information. As directed by NMED, His were calculated for each of the 
receptors (the HI is the sum of chemical-specific HOs for all pathways for a given receptor). All 
receptors had total His greater than unity, with a maximum HI of 24 for the insectivorous deer 
mouse. 

Tables 16 and 17 summarize the internal and external dose-rate-model results for Th-232, 
U-235, and U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose 
rate to the deer mouse was predicted to be 1.5E-3 rad/day and that for the burrowing owl was 
1.5E-3 rad/day. The dose rates for the deer mouse and the burrowing owl are less than the 
benchmark of 0.1 rad/day. · 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 234. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used in order to be more protective of the ecological 
resources potentially affected by the site. Conservatisms incorporated into this risk assessment 
include the use of maximum analyte concentrations measured in soil samples to evaluate risk, 
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HO values for the deer 
mouse, and the assumption that all food and soil ingested by the wildlife receptors come from 
the site. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
Th-232, U-234, and U-238 are primarily related to those inherent in the radionuclide-specific 
data. Radionuclide-dependent data are measured values that have their associated errors. 
The dose-rate models used for these calculations are based upon conservative estimates of 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. 
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Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Lead 
Mercury (Organic} 
Mercury (Inorganic) 
Selenium 
Silver 
Organic 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i}perylene 
Benzo_lk)fluoranthene 
Bis(2-ethylhexyl}phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl Qhthalate 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 

Refer to footnotes at end of table. 

~ .. 

Table 15 
Hazard Quotients for Ecological Receptors at SWMU 234 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ 

Plant HQa (Herblvorous)a (Omnivorous)a (Insectivorous )a 

?.OE-1 4.9E-1 4.4E+O 8.3E+O 
4.8E-1 G.OE-1 2.1E+O 3.6E+0 
9.7E-1 1.4E-1 1.4E-1 1.5E-1 
1.8E+1 3.1E-5 5.4E-5 7.7E-5 
2.1E+0 .3.0E-3 5.3E-3 7.6E-3 
2.6E-1 1.4E-2 1.1 E-2 7.8E-3 
2.0E-1 1.5E-1 1.5E-1 1.5E-1 
2.0E-1 6.9E-4 6.9E-4 6.9E-4 
1.3E-1 2.7E-2 4.0E-2 5.3E-2 
S.OE-1 4.6E-3 2.9E-3 1.2E-3 

3.5E-4 1.2E-5 5.5E-4 1.1 E-3 
1.2E-3 3.9E-6 3.4E-4 6.9E-4 
1.4E-2 1.6E-3 4.8E-1 9.5E-1 
2.4E-2 2.0E-3 8.5E-1 1.7E+O 
2.8E-2 1.9E-3 1.0E+O 2.1E+O 
1.7E-2 1.2E-3 6.4E-1 1.3E+O 
2.6E-2 1.7E-3 1.0E+O 2.0E+0 

- 1.4E-5 1.0E-2 2.0E-2 
- - - -

2.4E-2 2.2E-3 8.3E-1 1.7E+O 
1.0E-4 5.7E-7 6.2E-5 1.2E-4 

- 1.1 E-6 2.3E-4 4.5E-4 
2.5E-2 4.1E-4 6.1E-2 1.2E-1 
3.7E-4 1.3E-5 8.4E-4 1.7E-3 
1.9E-2 1.3E-3 7.1 E-1 1.4E+0 

'-

Burrowing Owl 
HQa 

3.5E-3 
2.6E-2 
4.7E-3 
5.9E-2 

-
7.6E-3 
8.6E-1 
1.2E-2 
8.6E-3 

-

-
-
-
-
-
-
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Table 15 (Concluded) 
Hazard Quotients for Ecological Receptors at SWMU 234 

Constituent of Potential 
Ecological Concern Plant HQa 

Phenanthrene 7.7E-3 
Pyrene 3.4E-2 

Hlb 2.4E+1 

aeold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI =Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 
2.2E-3 
6.2E-4 

1.4E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse Deer Mouse 
HQ HQ 
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Table 16 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 234 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) jrad/day) 
Th-232 6.5E+0 2.6E-6 1.2E-3 
U-238 1.8E+0 1.8E-5 2.7E-4 
U-235 2.78E-1a 3.0E-6 4.5E-6 
TotaL 2.4E-5 1.5E-3 

aparameter is nondetect. Concentration is the minimum detectable activity. 
pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Table 17 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 234 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (rad/di!}'}_ 
Th-232 6.5E+O 3.8E-6 1.2E-3 
U-238 1.8E+O 7.3E-6 2.7E-4 
U-235 2.78E-1a 3.1E-6 4.5E-6 
Total 1.4E-5 1.5E-3 

aparameter is nondetect. Concentration is the minimum detectable activity. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

11127/2002 

Total Dose 
(rad/day) 

1.2E-3 

2.9E-4 
7.6E-6 

1.5E-3 

Total Dose 
(rad/day) 

1.2E-3 
2.8E-4 
7.6E-6 
1.5E-3 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 18, HQs associated with exposures to background are 
greater than 1.0 for arsenic, barium and total chromium. For these COPECs at SWMU 234, 
background may account for approximately 63, 83, and 92 percent of the HQ values. It is, 
therefore, likely that the actual risks from arsenic, barium, and total chromium at SWMU 234 
are overestimated by the HQs calculated in this screening assessment because of 
conservatisms incorporated into both the exposure assessment and toxicity benchmarks for 
these COPECs (e.g., the use of NOAELs for wildlife receptors). 

Another conservatism is the assumption of an area use factor of 1 for the purpose of estimating 
exposure in this screening assessment. All food and soil ingested by the burrowing owl are 
assumed to come from the site. The HQs for this receptor shown in Table 15 are based upon 
an assumed area use factor of 1. However, the home range of the burrowing owl (35 acres 
[see Table 11]) is greater than the area of the site (approximately 0.15 acre); therefore, an area 
use factor (i.e., the ratio of the area of the site to the home range of receptor) of less than 1 
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Table 18 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 234 

Constituent of Potential 
Ecological Concern Plant HQa 

Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium_(total} 1.6E+1 
Chromium VI -
Lead 2.2E-1 
Mercury_{Organic) 1.7E-1 
Mercury (Inorganic) 1.7E-1 
Selenium 5.0E-1 
Silver 2.5E-1 

Hlb 1.8E+1 _I 
~-~---

aeold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI =Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

Deer Mouse Deer Mouse 
HQ HQ 

(Herbivorous)a (Omnivorous)a 

3.1E-1 2.8E+O 
5.0E-1 1.8E+O 
2.4E-2 2.5E-2 
2.8E-5 4.9E-5 

- -
1.2E-2 9.5E-3 
1.3E-1 1.3E-1 
5.7E-4 5.7E-4 
1.0E-1 1.5E-1 
2.3E-3 1.4E-3 

1.1E+O I 4.9E+0 

= Insufficient background or toxicity data available for risk estimation purposes. 
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HQ 
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7.1 E-5 

-
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.... 
would b~ justified for this receptor to reflect the probable fraction of the ingested food and soil 
that come from the site as opposed to that from surrounding areas. Based upon the home 
range of the burrowing owl, an area use factor of 0.011 would be justified for this receptor at 
this site. 

A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. To 
assess the potential degree of overestimation caused by using the maximum measured soil 
concentrations in the exposure assessment, average soil concentrations were calculated for the 
COPECs with HQs greater than unity to determine whether these HQs can be accounted for by 
the magnitude of the extreme measurement. The mean concentrations of arsenic, barium, an·d 
total chromium (3.26, 172, and 8.66 mg/kg, respectively) were found to be less than the 
corresponding background screening values. Therefore, risks from exposures to these 
COPECs at SWMU 234 are likely to be within the background levels as shown in Table 18. 
The mean concentration of chromium VI {0.218 mg/kg, as based upon the use of full detection 
limits for nondetections) is less than the plant toxicity benchmark for this COPEC. Therefore, 
no risk from chromium VI is predicted for this site based upon the mean concentration. For the 
six COPECs that showed HQs greater than unity (benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[k]fluoranthene, benzo[g,h,i]perylene, chrysene, and indeno[1 ,2,3-cd]pyrene), mean 
values were calculated based upon the use of one-half the detection limit for nondetections. 
The mean values for benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo[g,h,i]perylene, chrysene, and indeno[1,2,3-cd]pyrene {0.16, 0.18, 0.17, 0.17, 0.17, and 
0.16 mg/kg, respectively) all result in HQs of less than 1 for either the omnivorous or 
insectivorous deer mouse, as appropriate. Therefore, in all cases, the risk indicated by the 
HQs greater than unity and/or greater than the respective background HQs can be attributed to 
the use of the maximum concentration as the exposure concentration for ecological receptors. 

Based upon this uncertainty analysis, ecological risks at SWMU 234 are expected to be low. 
HQs greater than unity were initially predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to exposure concentration 
and the contribution of background risk. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with SWMU 234 were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. The mean concentrations of arsenic, 
barium, and total chromium were found to be within background range. The mean 
concentrations of chromium VI, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(g,h,i)perylene, chrysene and indeno(1 ,2,3-cd)pyrene did not result in HQs greater than 
unity. Based upon this final analysis, ecological risks associated with SWMU 234 are expected 
to be low. 
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Vll.3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11/27/2002 

Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future land use 
designation being considered for SNUNM Environmental Restoration (ER) project sites. This 
default set of exposure scenarios and parameter values would be invoked for risk assessments 
unless site-specific information suggested other parameter values. Because many SNUNM 
solid waste management units (SWMU) have similar types of contamination and physical 
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A 
default set of exposure scenarios and parameter values will facilitate the risk assessments and 
subsequent review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and · 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees.· Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. All three land 
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 

• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 
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• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air, 
immersion in contaminated water, and exposure from ground surfaces with 
photon-emitting radionuclides). 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land 
use scenarios to determine which should be considered in risk assessment analyses (the 
last exposure route is pertinent to radionuclides only). At SNUNM SWMUs, currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that 
originate on site. Additionally, no potential for swimming in surface water is present due to the 
high-desert environmental conditions. As documented in the RESRAD computer code manual 
(ANL 1993), risks resulting from immersion in contaminated air or water are not significant 
compared to risks from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water also is eliminated. 

For the residential land use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds 
is not considered significant and will not be included. In general, the dermal exposure pathway 
is generally not considered to be significant relative to water ingestion and soil ingestion 
pathways, but will be considered for organic components. Because of the lack of toxicological 
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking_ water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
External exposure to penetrating 
radiation from ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation also may be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used iri performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME.risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/hazard index 
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all 
exposure pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

= C x (CR x EFD/BW/AT) x Toxicity Effect (1) 
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where 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

11/27/2002 

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site
specific exposure pathways and contaminants. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative estimate (i.e., the HI) for the toxicity resulting from the COGs present at the site. 
This estimate is evaluated for determination of further action by comparison of this quantitative 
estimate with the EPA standard HI of unity (1 ). The evaluation of the health hazard due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter 
values. The intention of SNUNM is to use default values that are consistent with regulatory 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land use scenario. 
There are no current residential land use designations at SNUNM ER sites, but this scenario 
has been requested to be considered by the NMED. For sites designated as industrial or 
recreational land use, SNUNM will provide risk parameter values based upon a residential land 
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to 
potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

AU11-02/WP/SNL:rs5177.doc G-50 301462.229.0511/27/02 5:08PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 11127/2002 

Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

Exposure frequency 8 hr/day for 250 day 4 hr/wk for 52 wk/yr 
Exposure duration (yr)_ 2sa.b 30a,b 

Body weight (kg) 7QB·b 70 adulta,b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25,ssoa 2S,ssoa 

(= 70 y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 

(=ED x 365 day/yr) 
Soil Ingestion Pathway_ 

Ingestion rate 100 mg/dayc 200 mg/day child 
100 mg/day adult 

Inhalation Pathway 
Inhalation rate (m3/yr) 5,oooa.b 260d 
Volatilization factor {m3/kg) Chemical specific chemical S_Q_ecific 
Particulate emission factor (m3fkg) 1.32E9a 1.32E9a 

Water Ingestion Pathway 
Ingestion rate (liter/day} 2a,b 2a,b 

Food Ingestion Pathwa_y 
Ingestion rate. (kg/yr) NA NA 
Fraction inQested NA NA 

Dermal Pathway 
Surface area in water (m~ 2b,e 2b,e 

Surface area in soil (m~ O.S3b,e 0.53b,e 
Permeability coefficient Chemical specific chemical specific 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA 1989b). 
cEPA Region VI guidance. 

Residential 

350 day/yr 
30a,b 

70 aduJta,b 
15 child 

25,5soa 

10,950 

200 mg/day child 
1 00 mglda_yadult 

7,oooa.b,d 
chemical specific 

1.32E9a 

2a,b 

138b,d 
0.25b.d 

2b,e 
0.53b,e 

chemical specific 

dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, fl. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
8 Dermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr =Hour. 
kg = Kilogram(s). 
m2 = Square meter(s). 
ma = Cubic meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk =Week. 
yr =Year. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERJFICATJONNALIDATION LEVEL 1-DV1) 

~( 
ProjectName ~-.s~~ _i~ ,22Z:: 

~=~pl~u~~~~.;:j}i}~~p,;;; 
AR!COC Na . .Qt?8U~· Analytical laboratory £v~z;.c:rc,. 
AR/COC No. Analytical laboratory----~---

Page 1 of 4 

SDG No. Z7 - 09/ 
SDGNa .. _________ _ 

AR/COC No. Analytical laboratory-------- SDG No .. _______ _ 

AR/COC No. Analytical laboratory-------- SDG No .. ________ _ 

In the tables below, mark any Information that Is missing or Incorrect. 

1.0 Sample Collection Log 

I 
I Com~"'"' 

I 
Corrected? 

I Item Yes I No1 Yes I No 

Date -
Sheet number and total number of sheets below l-·' 
General information ----Sample description ......... 
Sample ID number(s) and traction number(s) ~ ._.......... 
Location / 
Time of sample collection i/ 
Sample type ~ 
Depth below surface v 
QC sample?" v 
Comments {/ 

Analyses requested _t·. 
Project informa~on t/" 

Project name 1/ 
Case number/service order number 1/ 
Contact information 1/ 
Turnaround time ,/ 
AagulaiOry program __.... 
Special QC requirements v 

Sample team member(s), their signature(s), and initials {/ 
Sample tracking informa~on (the "Data Entered" and ·ay• spaces may be empty) [/ 

Section 5.0, "Completeness Assessment." below. 
pies; other samples, this item can be blank. 

ALI2;94/WP/SNL:SOP3044A.R1 

# St:H/3HS 

AdO~ NOil\fWHO:INI 

t. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATION/VALio'ATION LEVEL 1-DV1) 

2 0 Analysis Rec:~uest and Chain of Custod¥ Record . 
Complete? 

lrem Yes No 

Page number and Iota! number ol pages L--' 

Projecr lnlormallon L _ _,.,.-
Sample shipping lnlarmation -~ 

Contract and case number L/ 
SMO aurhorlzalion signaMa ~ 
l.ocarlon lnlormarlon ~ 
Sample number(s)llracrion number{s) ~ 

Sample ID Information t/ 
Dale/lime sample(s)oollected L/_ 
sample maJrix // 
Container type(s) _!.L_ 
Sample volume ,_,/ 
PreservaiJve (chemical and/or thermal) ~ 
Sample oolleclian methocl ...-' 

Sample IYPB ............-

RBqulrBC! analyllcal IBSiinQ t/ 
Sample lnlormation v 
Special instrucrion/QC requiremems k 
Custody rfiiXI!l2S 1/' 

Lab &ample number - y__ v 
Condilion upon receipl v 

. . 
• Descrrbe any uncorrected dehcJanCJes m SeCJJon 5.0 ·completeness As~essmenr" below • 

3 o Document Comparison . 
Complere? 

I rem Yes No 

Dares en S;;~mple Collection Log anti ARtCOC agree. ~ 
Sample team members on rhe Sample Collection log and rhe ARICOC agree. t/ 
Sampla ID numbers on Sample Collacrion Log and ARICOC agree. // 
Dare ancltime on Sample Collection Log and ARICOC asrea. c/ 
Analyses requesred on ARICOC agree wllh those shown on Sample Collection log. v 
Prolec1 inlonnarion on Sample Collection Log and AAICOC agree. ~ 
The sample locallon on lhB Sample CcUecJion J..og agrees wilh the AAICOC and projeCl- specific /l 
plan requirements or authorized ®nges 10 the plan[s). , 
The number ollnvesligaJive and OC samples collected was thai specifillQ In the projecr-spec:ilic -? 
plan[s) or aulhorizllQ changes lo the pl<m(s). 

' The analyses requesled on the AR/COC were those specllied in the projecr·specilic pfan(sJ or J aulhorized r::Mnaes Jo the plan(s). 

Page 2 of 4 

Correct eel? 

Yes No• 

' 

Correcretl? 

Yea No1 

.. 

' 0-bo "" """"""';;?';)"" " SO<UOO 't.;::;/M'" A""'m'"'" b"~· 
Reviewed by: / }/ .f/$:1/-Lt ?£/ Date: /:t?-t l} -?~ 

( g ,/ 
-
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1} 

4.0 Analvtlcal laboratory Report 

I I 
Complete? 

Item Yes I No 

Data reviewed, signature ~ 

Date samples received ,/ 
Method reference number(s) / 
Quality control data t/ 
Matrix spike/matrix spike duplicate data 'I)/I 
Narrative complete 1/ 

a Describe any uncorrected deficiencies in Section 5.0 ·completeness Assessment" below. 

I 
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·Corrected? 

I Yes I No,. 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

Some boxes have been checked no; all problems are resolved. 

All boxes on the AR/COC review are complete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 
L ,;-
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Yes 

0 
0 

0 

0 

No 
0 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

ve been checked no, describe preble 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no; all problems are resolved. 

BASED ON THE R~VIEW, D~_9tJ~NTATION IS COMPLETE: 

Revi~we ;--Lk:·~--~'!· Approved by:" -------
Datff'~-.~ Date: 

.. 

• Task/Project Leader must approve data package. 
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DYes D No 

COMMENTS: ------------------------------------------
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DATA QUALITY INDICATOR CHECKLIS~ 
(DATA VERIFICATIONNALIDATION LEVEL 2-!.DV2) 

Project Name --.:::.....c,....,u:.:::..L=-=--?-.,£-L.....:......!:~=--...r:oo:;:,L-J=---f...;;;;..._L...')....;.~-
CaseNumber_~~~~~~~~~~--r--------------+----------------
Sample Numbers ~~"---=-~::::;,.:~~'--___;0'-...;;.;;..,~----------i--------------

l 

Page 1 of 5 

~DG No. 77-0 9" / 
I 

AR/COC No~Z?~~9 Analytical laboratory C/rc:c:?~ 
~DGNo-~---------
~DG No .. _____ _ 

AR/COC No. Analytical laboratory------------

AR/COC No. Analytical laboratory ---------------
AR/COC No. Analytical laboratory--------- $DG No .. _____ _ 

i 
1 0 EVALUATION . 

Item Yes No If nc, Sample ID N~./Fraction(s) and Analysis 

1) Sample volume, container, and 
r/ ~.,,&? --;21~~ A/? ;332- 3 d'.#""""'-"'Y7,"1· 

preservation correct? ---~ /._,_,..,.,_:£--.P.:J..-~ ~- .t'H/ ,;(:'~ 
.h;-~.J. /?/?~z..-rr A"PA"' /.7/?J?x/-?_ 

2) Holding times met for all l"t<?~;e~6_/Rh. I<.P"......- £_, ..t ~ , ..r;/'.,;, 
samples? (/ , 

! 
I 
I 

3) Reporting units appropriate for the 
I 

J I 
matrix and meet project-specific ! requirements? 

! 
4) Quantitation limit met for all 

~· samples? v 
5) Accuracy 

a} laboratory control sample \./ I 
accuracy reportecf and met for 
all samples? ! 

b) Surrogate data reponed and ! 
met for all organic samples _/' I 

analyzed by a gas chroma- j 

tography te~que? ~ 
i _, 

Reviewet! J _.._~ At • k · i 
I 
I 
I Y' G _;; ~; -,- I 

D le: _ -· • z.• . ..;:;.. ,_. 
--- 1-··C' ,l 

-
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DATA QUALITY INDICATOR CHECKLIST 
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Item Yes No If no. Sample 10 No./Fraction(s} and Analysis 

c) Matrix spike recovery dctta -
reported and met for all l;U/1 
samples for which it was 

requested? 

6) Precision 

a) Laboratory control sample u/ 
precision reported and met for 

all samples? 

b) Matrix spike duplicate RPD 
data reported and met for all vl/4 
samples far which it was . /1 

requested? 

7) Blank data 11-fi.t4hM~ 1/LLd h£..-:-k~ )A 
a) Method or reagent blank data 

/' 

111.-P ho/~&/ .&~ ,/ ////:"·~~~~-·?" reported and met for all ..... ~-" 

samples? ~£/~/<!7~ /Y/? d kLc~ A?_,;..,,~?;~ 
b) Sampling blank (e.g., field, / / 

trip, and equipment) data 
l././ 

reported and met? 

B) Narrative included, correct, and v complete? 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM ID No. and the analysis, if appropriate, of all samples affected by the finding. 

Reviewed by: 

Date: 
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2.0 COMMENTS CONTINUATION SHEET 

Reviewed by: 

Date: 

-
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DATA QUALITY INDICATOR CHECKLIST: 
(DATA VERIFICATION/VALIDATION LEVEL 2--iDV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table If possible. Explain any 
other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Com[nents 

. ~.?$.&? -F 

21', 

'$Z-':/ 

73-tt It 

<JL(-.6 ,, 
'J(!} _, !I 

1:? 'f 

It 

fi/P? 'JIJ 
(t' 

QUALIFIERS: 

J = Estimated quantity (provide reason) 

B = Contamination in blank (indicate which blank) 

P = LaboratorY precision does not meet criteria 

R = Reporting units inappropriate 

I'' 

N "' There is presumptive evidence of the presence 

of the material 

UJ "' The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed byr.V--;:r -t-4 · 
Date: /fl--£-ff ~ f' '7 

. 
AL1?·94/SNL:SOP3044B.R 1 

fh·~ 

'" 

Q = Ouantitation limit does not meat criteria 

A "' Laboratory accuracy does: not meet criteria 

U = Analyte is undetected (ind-icate which analyte and 

reason for qualifica1ion) : 

NJ = There is presumplive evidence of the presence of the 

material at an estimated quantity. 

t 
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DATA QUALITY INDICATOR CHECKLIST 
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SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ -· 
Fraction No. Analysis Qualifiers Comments 

-

l / , 
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(12~ Reviewed bY.· .-~ ??f¥-{.' Approved by:• --------------

Date: I#.._~ -;?o/" 
- J 

Data: 

•Task/Project Leader must approve data package. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

Project Name 5/ le f6 Page 1 of 4 
Case Number :Yt. :?...2- • .Jo o 
Sample Numbers Ol?f'16 I tJ/7?77, Ol?tJf' IJ/lc:P/7 0 0/ z,yrt d b'/JUf, arz? Po, CJIUPY 

$ S } j I 

SOG No. tt)/ z,y 76- z_ 
SOG No.atzt 26- z. 
SOG No.u 7P?(- 'L 

ARICOC No. t1tJ 7 f" :J 
AR/COC No.()(? ?f7 
AR/COC No. <?~Z.PC 
AR/COC No.---

Analytical laboratory t?vd'w It' f'>'". - S'7~ 
Analytlcallaboratory d'vw-kr.--"" , .5''7L 
Analytical laboratory 47--na kzn - .r...,~ 

Analytical laboratory-------- SDG No •. _____ _ 

In the tables belOw, mark any lntonnallon that Is missing or Incorrect. 

1.0 Sample Collection Log 

nam 
Dale 

Sh••• number and roaat number of aheer. below 
General inlonnalion 
Sample desc:ripiiDn 
Sample ID number(a) and lraclion number(s) 
l.ocalion 
Time Ol sampltl coJJeelion 
Sampla type 
Deplh below aurtace 
OC sample?" Aln.-..<, 
Commen~s 

Analysa!t requested 
Project infonnalion 

ProJec:tname 
Case numberls&Nic:e order number 
Concact inlormalion 
Tumaraund lima CDC 
RegulaiOty program 
Spec:ial OC requirement~ 

Sample team membw(a), !heir signaiUre(a), and lniliala 
Sample tracking information (!he ·oara Entered" and "By" spacea may be empty) 

• Describe any uncorrected delic:lencies in Sec:tian 5.0, •complerenasa Aseaumeot; below • 
. b Comments are only required for QC samples; for other samplu, this item c:an be lllank. 

Reviewed by: ~/..rif.d/;" 
Date: 16~11v 

J 

Comple18? Corracted? 

Yes No Ve• No• 

,_/ -

./ 
,/ 

,/ 
./' 
1/ 

-;::/ 

,/ 

AJIJ 
./ 
../ 

./ 
.,/' 

,/ 
v 
V"" 

AJ/1. 
1/!1 
Jl/1 
./ 

./ 

INFORMATION COPY 

SHEARS # !)d,S?/9 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

2 o Analvsls Rectuest ancJ Chain of Custody Record 

Complete? 

Hem Yea No 

Page number ill1d tolill number ol pagu ,/ 

Proiet:l information v 
Sample ~hipping information ,.,.. 
ContraC1 and case number ....... 
S/110 authorization signature 

~..--"'" 

Localion inlt~rmaJion v 
Sample number(s)!lra~:~ion number(s) v' 
SampleiD inlormation 

' t/ 
Datetrime samplu(s) Ctlllectea / 
Sample matri:r ./ 
Container typu(l) v 
Sample volume ......... 

Pre5ervarive (cnemical andtor tharmar, / 
sample collection method "$"C..L AlA 
Sample IYPII ........... 

Required anaJYJical IB~IIing ._/ 

sample lnlormation /_ 
Special instruclion/OC requirements l./ 
CustllQy fi!COrdS /?.r-. f~ ,._..,. rr,,A hr('. ../ 

Lab sample ntJmbar ./' 
Condition upon receipt / 

• Descnbe any uncorrected delic:iencias in Sec11on 5.0 ·complereMs5 Aueument• below. 

3.0 Document comearlson 

Complete? 

Item Yes No 

Dates on Sample Ccllection Log illld AFVCOC 119ree. ./ 
Sample 1eam members on the Sample Collection 1-Qg and Jhe ARICOC agree. 

f(f__.,.. ./ 
Sample 10 numbers on Sample Collection LOQ and AAICOq agree. ._../ 

Data and rima on Sample eonecrlon Log and ARICOC agree. ._../ 

Analyses requested on AR!COC agree with lflOSii shOWn on Sample Colleclion t.og. ../ 

Project inlormarion on Sample con action Log and ARICOC agree •. ./ 
The sample location on rhe Sample Collection Log agrees wirh rhe ARICOC and projecr· spSCilic: 

M4-plan requirements or authorized c:hangea 10 the plan(s). 

The number of investigative and OC samplus ~necred was !hal specilled in rhe project-specilic 
JJa plan(s) or authorized changes 10 lhe plan(s). 

The analyses requesred on the ARICOC were thosp speciliea in the projeC1-specific plan(s) or lA aurhorizecl changes ro The plan(s). 

• Descnba any uncorrected deliciancies in Section s.o. ·completeness Assessmanr: below. 

Reviewed by: ,~-£,..._,.( ,Wk.y Date: 

Al!2·94/WP /SNL:SOP30~ 4A. A 1 

Page 2 at 4 

Correct lid? 

YIS No1 

Corret:t&q? 

Yes No1 

../ 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

4.0 Analytical Laboratory Report 

I I 
Complem? 

Item Yes I No 

Data reviewed. signature ../ 
Data samples received v' 
Method reference number(s) * ./ 
Quality central data ../ 
Matrix spike/matrix spike duplicate data V""""',.,. 
Narrative compl&la ./ 

• Describe any uncorrected defic:ienc:ias in Section 5.0 •completeness Assessment" below. 

I 

TOP 94-03 
Rev.O 
Attachment A 
Page 15 oilS 
July 199<4 

Page 3 of 4 · 

CorreCiad? 

I Yes I No• 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any .. 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

5.2 Analysis Request And Chain Of Custody Record AR/COC 

All boxes on the ARICOC review are complete: 

Some boxes have been checked no; all pr_oblems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

AU2-~4M'P!SNI..:SOP3044A.R1 

~0 
0 0 



TOP 94·03 
Rev. 0 
Attachment A 
Page 16 or t5 
Jufy 1994 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

Page 4 at 4 

Yes 
~ 
0 

If any boxes have been checked no, describe problem and resolution: -L, 
sCL ·- 0/{,Dfl /lifr ~ /lb-1-l.//u:r OJ ,e.v-7k h m6~t,..,..-, Jh£~...., ...... @C 007/"'d.' 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: · 
Some boxes have been checked no: all problems are resolved. 

BASED ON THE REVIEW, DOCUMENTATION IS COMPLETE: DYes ~o 
Reviewed by: ~J. (i(k"t Approved by:• 

Date: ;cj-...~-1' / Data: 

• Task/Project Leader must approve data package. 

COMMENTS: ------------------------------------------------------

ALt2·94iWPtSNL:SOP3044A.R1 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Project Name .-::rfk ft Page 1 of 5 

Case Number J6.1;t. -;rc;o 
Sample Numbers .O!JI" /~, tf/7?72 &(7?lf,,!)I7Y7~ tJ/JF/{ t11if!'f,tJtll'.ng, tJIJJ'IY/ 

AR/COC No. ,t() 7 fJ 
ARICOC No.[)(}]/ 7 
ARJCOC No. !Jt) 7/:J' 
AR/COC No. ----

Analytical laboratory &rr .. a?rcrc - J7L. 

Analytical laboratory afl'Hvhr.t- .)(L 

Analytical laboratory f?e., krr., , f7l

Anatyticallaboratory --------

SDG No. 017£'26- z. 
SDG No. t:Jf?f'/6--z. 

SDG No. ~/7J76,?.... 
SDG No .. ______ _ 

1.0 EVALUATION 

Item Yes No If no, Sample ID No.tFraction(s) and Analysis 

1} Sample volume, container, and 
/' preservation correct? 

2} Holding times met for all 

/ samples? 

3) Reporting units appropriate for the 

./ ·-7,:;),//J/ft.- .AII.~.v~/Jk'r 
matrix and meet project-specific 
reguirements? 

4) Ouanlitation limit met for all / 7rilivm -All .f#.-.~:~:7 tf.J 
samples? ?'- ~-cr-.<?// ro~/&"'f 

5) Accuracy j 1\ ·1 II I ...11-f 
. - o;. "'' ~ ... c.. ... - T~P·-...~ e • ~· "/ I 

a) Laboratory control sample t Resk"~ t-e...c · .,\ :z-1 n ltt-r -·p /:... 11-J' 
accuracy reported and met for 
all samples? 

b) Surrogate data reported and 

}Jk met for all organic samples 
analyzed by a gas chroma· 
tography technique? 

Reviewed by: Jl_ .{;-tft-y 

Date: (zjt /"i<G 
~· 

-
AU.2·94/SNL:SOP3044B.R1 



TOP 94-03 
Rev. 0 
Attachment B 
Page 14 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no, .Sample ID No./Fraction(s) and Analysis 

c) Matrix spike recovery data A~x~~ (.,.'Ll r-z::'v .,.,.,...f-t:. ! L/1 /tf'"/ 
reported and met for all / ~1-1' ... , .. 1<!. .. if-.c ... r-·tlor~d. samples for which it was '1-/I"J/'1) 

requested? 

6) Precision ~A.-J-A-q (c,' ~.r_~"'·'\Jc. 11-/tLqy 
a) Laboratory control sample 

tJA ~-((•-r-<-..J ~C.o.r-y>lkc~ J_ "L-(r;/<fJ'"-precision reported and met tor 

all samples? 

b) Matrix spike duplicate RPD Aw(i'.\-~ t .... s t-1"1'",. .. "-I<- c"L/1/""1"1 
data reported and met for all 

N~ ~<"r"f>-A.l<- ~'~-r-.kJ samples for which it was ~ln/o..r-·. 

requested? 

7) Blank data 

a) Method or reagent blank data / reported and mat for all 
samples? 

b) Sampling blank (e.g., Held, 

trip, and equipment) data 

MJ reported and met? 

8) Narrative included, correct, and 

I complete? 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 
1) ·--z;.//-('?11 /6'-Pod,.:?~la-. t-:'/Zff:r o/ ,pt!,·£. u;wcrd, ttffllo,.-1,:-J J, PC/L ..;{ y.IC/L~ 

1 r ·'+) '7 r ~ • 

Date: ;z:,!t/trl 

AL/Z-94/SN L:SOPJ0448 .R 1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

J I 

a:r-·~.,..c.r. Y .r 

Reviewed by: 

Date: 

-
A~-91tSNL:SOP3044S.R1 _ 

TOP 94-03 
Rev. a 
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Page 15 of 17 
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TOP 94-03 
Rev.O 
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Page 16 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

tJ/'7?76~"2- c::t1frlf ... ,(.'1. ~ 

017 P?f-1 ~,U";..-..,......;. 

Al~h coni"""li"" •"-•tlor tadiDonal aampln 

QUALIFIERS: 

J "' Estimated GUantity (provide reason) 

B = Contamination in blank (indicate which blank) 

P = Laboratory precision does not meet criteria 

A = Reporting units inappropriate 

Cl. 

N = There is presumptive evidence of the presence 

of the material 

UJ = The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

-
AI.J.2·91/SNL:SOP30448.R1 

D.£ ::;:. /'et'_2,_ .-e>.1W ,t? A 
v 

/h44 > ,y:~-'~d'k--t_ £),4 .... 

Q .. Ouantitation limit does not meat criteria 

A = Laboratory accuracy does not meet criteria 
U = Analyle is undetected (indicate which analyte and 

· reason for qualification) 

NJ =There is presumptive evidence of the presence of the 

material at an estimated quantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ -
Fraction No. Analysis Qualifiers Comments 

TOP 94-03 
Aev.o 
Atlachmenr 8 
Page 17 of 17 
July 1994 

Page 5 of 5 

Reviewed by: ,_? 

/Ztf/"7<;/ 

Approved by:• --------------

Date: Date: 
I 

·Task/Project Leader must approve data package. 

-
AU.2·9itSNL:SOP3044B.R1 _ 
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DOCUMENTAT10N COMPLETENESS CHECKLIST 
(DATA VERIFICAT10NNALIDATION LEVEL 1-DV1) 

TOP 9-4-03 
Rev.O 
A!lachment A 
Page 13 of 15 
July 1994 

Project Name 7{frce.r /h"'~o Page 1 of 4 
Case Number ,76:?.::1- <-:Jk 
Sample Numbers t!JtZ"P.Z-t (YZ9/.r:J 1 a?.fQ)~t otzt.ff', 3, "nr7t- cnP77. ~r.rof' 1 

ARJCOC No. t?.PtJ 2. Analytical laboratory a.,nterf'i:! .- J-7? SOG No. .£=:~?'? 
ARJCOC No. 0'1 1' 3' Analytical laboratory ~ SDG No. t .:2 :7.r 
ARJCOC No. tJ 7f'£ · Analytical labora1ory SDG No. 60J..::J.r 
ARJCOC No. ~q J J Analytical laboratory SOG No •. _....:::t~:T.:;,.::o£~1 __ _ 

In the tables below, mark any lnfonnat/on that Is missing or Incorrect. 

1.0, Sample Collection Log 

~ llam 

Dale "---
Shea! number and caraht~ber ol sheeiS below 
Geoeral information ""'-Sample description ~ 
Sample ID number(s) ·and traction numb~l 

L.oc:atian .. ,......__ 
Time ol sample callec:lion "-..., 
Sample rype ""'-.._ 
Depth below sunace "'-..." 
QC sample?"· "-.. 
Commen&s "'-t!;T 
Analyses requested ~~ 
Project information ""'"<:~ 

Project nama ............ _ 

Case numbar/saf'<'ica order number 

Contact information 

Tumaround lima 

Regulatory program 

Special QC rttetuiremeniS 

Sample team mambar(s), !hair slgnature(s). and inilials 

Sample tracking information (lha 'Data Entered" and ·ay• spaces may be empty) 

" Describe any uncorrected deliciencie~ in &tction 5.0, "Completaness Assessment." below. 
b Comments are only r uired lor QC samples; for other samples, this itam can be blank. 

Reviewed by: P"=~~~~k,.:;..~~~ __ 
Date: _..:;;z_~_7--=-"---=-"'"'r: ___ _ 

Complete? Corrected? 

Yes No Yes Na~ 

-

........_ 
. ......__ 

............. 
........ 

""' ' ~ 

\NFORMAT\ON COPY 

SHEARS #-G'l5' t?s--

, 



TOP 94·03 
Rev. 0 
Attachment A 
Page 14 ol15 
July 1994 

DOCUMJ::NTATION COMPLETENESS CHECKLIST 
{DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

2 o AnalysTs Re~:~uest and Chain of Custody Record 

"-~ 
Comp!tUB? 

Item Yu No 

Page number andn,~ numbor of paoas 

Project Information ~ 
Sample shipping information ~ 
Contraa and case number ~ 
SM:J aultlorization signature ~. I 

Locuion information "-. 
Sample number(s)llraaion number(s) ~ 
Sample 10 information ~ 
Date/time sample(s) tx1lh1cted ~ 
Sample matrix ~ 
ComBiner type(sJ ~'l..f~ 
Sample volume "<._:J 

Preservative (ctlemic:al and/or lhermaiJ 
,......._ 

Semple IXIIIecJion melhod '"-... 
Sample type ........ 

Required analytical lasting ""-· 
Sample inlormarion 

Special instructiorvOC requiremenrs 

Cu SIO<IY leo:Jrd s 

lab sample number 

Condition upon receipt 

. . • Desatbe ilnY uncorri!Cted tlehcuanaes 10 Sec:uon 5.0 "Completeness Assessment" below • 

3.0 Document Comparison 

Page 2 of 4 

CorriiC184? 

Yes No" 

-

:-.... 

"' .". "'-
"' 

Item 

#J4 ~=C=om~~a=te?=t==Corr~~=~?~~l 
/l./fif- . Yas j No . Yes I Na1

. 

D~ ~le Collection Log and ARICOC agree. 

Sample team m~mi:JerSarrthe~e Collection Log ancl the 1\RICOC agree. 

Sample ID numbers on Sample CollBCliD~·amt.AFIICOC agrea. 
Date and lime on Samph1 CDilection Log and 1\AICDC llgre.,___ 
Analyses requested on AAICDC a!:jree with lhose shoYm on Samplll CQnOC!i~ Log. 

Project information on Sample Collll1:tion Log and ARICDC agree. ...___________ A"!l' b 
The sample location on the Sample CoOection Log agrees Y~ilh lha ARICOC and PfojBCl· speC;n;:~ A 

plan re!luirements or authorized dlanges to lhll plan(s). I .. ~' i-' .., 

The number of investigative iind QC samples c:o/locted was lllal specified in the PfojecHpecilic 
plan(s) or aulhorized changes 10 ltle ptan(s). 

The analyses requested on the ARICOC were those specified in the p!ojaCI-specilic plan{s) or 
authorized changes to ltle plan(sJ. 

• Descnbe •iriy uncClfrectea deli~ienoes in Sec1ion S.c. ·completeness Assessment; below. L.. .. 
Reviewed by: . -/ -'.q~, Date: 

AlJ2·94M'PiSNL:SOPJ044A.R 1 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATlONNALIDATJON LEVEL 1-DV1) 

4.0 Analytical Laboratory Repon 

I I 
Complete? 

Item Yes I No 

Data reviewed, signaiUre ,./ 
DaiG samples received ........... 

Method reference number(s) ./ 
Qualily control daJa L 
Matrix spike/matrix spike duplicate data /JA / 
Narralive complete ./ 

• Describe any uncorrected deficiencies in Secdon 5.0 "Campleteneu Asseument" below. 

I 

TOP 94.00 
Rev.O 
Attacflmenl A 
Paga 15 of 15 
July 1994 

Page 3 of 4 

Corrected? 

I Yes I No• 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe anY: 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

J Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

5.2 Analysis Request And Chain Of Custody Record AAICOC 

All boxes on the AAJCOC review are complete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

Reyiewep.by: .....,.FIL~-~J;"""/~:...J.c.."f;t:-----
Date: 1--"2-f'-- e;~ 

--~-=~~u~--------

AU2·94M'P/SNL:SOP3044A.R 1 

0 

0 

Yes 

0 

0 

0 
0 

No 

a 
0 



TOP 94-03 
Rev. 0 
Attachmenl A 
Page 16 ol 15 
July 1994 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Same boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

.. 

BASED ON THE REVIEW, DOCUMENTATION IS COMPLETE: 

Reviewed by: .£f4 Approved by:• 
Date: ""2.·">-:Y..i?.J Pate: 

• Task/Project Leader must approve data package. 

AU2·94/WP!SNI.:SOP3044A.R 1 

Page 4 of 4 

Yes No 
0 0 
0 0 

fF 
0 

No 
D 
D 

~-DNa 



DATA QUALITY INDICATOR CHt=CKLIST 
(DATA VERIFICATIONfYALIDATION LEVEL 2-DV2) 

TOP 94-03 
Rev. 0 · 

Atlachmant B 
Page 13 ol 17 
July 1994 

Project Name ~~r .. ,r Atr,., • Page 1 of 5 
case Number .n 2,. ~tJ~ 7 

Sample Numbers 01?2tz1 ~t??11'; ~/7 Pl'~1 tJt7Pf't; t?t7l?t-t?I7FZ1
1 

o('?b .PI 

ARICOC No. /),fO 7 Analytical laboratory a-zav?.//4 - S7L SDG No. d'~9.? 
ARICOC No. O/f?J Analytical laboratory j SDG No. ";z=:~r 
ARICOC No. IJ 7 f ~ Analytical laboralory SDG No. 6;z.-:rs 

.ARICOC No. 09"J::Z Analytical laboratory SDG No. 6:J"C( 

1 0 EVALUATION . 
I II em I Yes I No I lr no, Sample ID NoJFraction(s} and Analysis 

1} Sample volume, container, and 
preservation correct? / 

12) Holding times met lor all I /I I samples? 

3) Reporting units appropriate for the 

/ matrix and meet project-specific 
requirements? 

4} Ouantilalion limit mel for all 'f?t,._ ~ -~-1--b - f"_~£ [D- ..., _ _h 
samples? j 

5) Accuracy 

J a) Laboratory control sample 
accuracy reported and met for 
all .samples? 

b) Surrogate. data reported and 

jJA met for all organic samples 
analyzed by a gas chroma-
tography technique? 

Reviewed by: ILr/.k&~ 
I' 

Date: 2- ?...'?..--,·-;--

Ala·9!1/SNL:SOP3044B.R1 

I 

I 



TOP 94-03 
Rev. 0 
Anachmanl 8 
Page 14 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no, _Sample ID No./Fraction(s) and Analysis 

c) Matrix spike recovery data -
reported and met for all 

~A samples for which it was 

requested? 

6) Precision 
a) Laboratory control sample 

~~ precision reported and met for 

all samples? 

b) Matrix spike duplicate RPO .. 
data reported and met for all 

~~ samples for which it was 

requested? 

7) Blank data 
__ .... 

r·on-r,~o.e~h . :-.e t!! 
a) Method or reagent biank data I reported and met for all 

samples?SI( 11.~/,..IVfk./ 
b) sa·mpling blank (e.g •• field, 

trip, and equipment) data ~A reported and met? 

8) Narrative included, correct, and j· complete? 

2.0. c·aMMENTS: All items marked "No" above must be explained-in this section. For each item, give 
SNUNM ID No. and the analysis, if appropriate, of all samples affected by the finding. 

Reviewed. by: 

Date: 

ALJ;!-94tSNL:SOP.:l044B.A1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

TOP 94-03 
Rev. 0 
Anachment B 
Page 15 ol17 
July 1994 

Page 3 of 5 

\') Q\..n¥\.t~~or- \~A-J ; fer ev. se .1'\&l.r-r~:f-~ > 5olf!Ae S~-:fk J.I\.OA-'".I 

{!_){ceek-.1.. 4b-e r-e'"l,ves:k~ eCU -'Z,. ~-?.,7.--t. f ~~d:-

;,') € (~.., ls ._ "-."4-er:-A VI..{ &v.,.~. 1&\.l..lr:- ~ r 7~~i"eJ~2l.f\ . 

~tf>,~k resc..At .ar ~ -'2.:1,.~ V:ffl5 e6idj\re, kct \..A- c.,..e 

.. 

-
AJ4-91/SNL:SOP30448.R 1 



TOP 94-03 
Rev.O 
Allachment 8 
Page 16 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for ~hich 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

~a/ 
Fraction l"lo,---._ Analysis Qualifiers Comments 

-·--- ----......... _ -- -- '• ...... _ 

........... ~ ........... 

QUALIFIERS: 

J .. Estimated quantity (provide reason) 

B -= Contamination in blank (indicate which blank) 

P = Laboratory precision does not meet criteria 

A .. Reporting units inappropriate 

N .. There is presumptive evidence of the presence 

of the material 

UJ = The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: ~-/:~ 

-
Al.JF-91/SNL:SOP304t18.R1 

.... , .. .. -. 
---- -.,_ 

~ ........................ 

···-" '7'%z-
---, 

·-.......... -..., 
... ·-,"---

"--""-

Q .. Ouantitation limit does not meet criteria 

A .. Laboratory accuracy does not meet criteria 

U .. Analyte is undetected (indicate which analyte and 

reason for qualification) 

\ 

NJ .. There Is presumptive evidence of the presen~::e of the 

material at an estimated quantity. 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ -
r.... Fraclion No. Analysis Quafiliers Comments 

~ 
"~ 

"" I'.. '""'-"-., 

~' ', 
-~ 

1'-, 
'-..._ 

~ 
"--Y~;r 

"-.,_,_~-% 

"~ ' ... , 
-~ 

""--
""'-

·-
'· 

"\ ., .. .. 
\ -

·' 
\ 

~~ .. 
,'1- •; ~r 

TOP 94-03 
Rev. 0 
An.achment B 
Page 17 ol17 
July 1994 

Page 5 of 5 

"'-....... 

~ 

"" ~ 
~. 

.. 

Approved by:· ----..,------4---.' '·-<---..,...:; .. .,----

Date: Date: 
-·. • ..... :.. 

'Task/Project Leader must approve data package. 
., 

-
ALJ:2-9-:!!SNL:SOP30448.R1 

.. 

"'\ 
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t:roc-of-s:~ 
Sandia SNL/NM 017880 
National SNL/NM 017881 
laborator. 

SF2001-SCLUJ-O!I 

SNL/NM 017882 SNL/NM 017883 
ENVIRONMENTAL PROGRAMS 

SAMPLE COLLECTION LOG 

DATE: Y!-' /1 '{ jWEATHER:) ... ,.,..,"t I c.~ I 3o "'r 
GENERAL SAt.FUNO ;_ROCEDURE REFE..e!QE, 

INFORMATION ~-A .p 
PURPOSEOFSAMPUNG::;t' r~/1;,_.11 'rJtr,t y Ass:.. 55,., .... ,_'-" f-

t.!! '~ 
SAMPLE MATRIX: 0GAS 0liOUID QSlUOGE QSOLID QWATEA 0 OILei{SOIL 0 HAZW'-STEQOTHER '-" ANAL~SES 

~.-D_E_s_CR-IP_T_IO_N~~~ROOLU:~M;.:'C-TE0_:0;0R:U:M~0~T:ANK~0:::_:SU:_:Rf:_:AC::_E_:WA:_:::rER:__:'g~SO~IL~0:::W:AST::_:E:_:W::AT~ER:.....::0:_:G:::ROU=ND~W=AT~ER~=0~oTH~ER=======:;::::::;=~.!f~I.J\ ft 

~~.1 -~t J ~f i~h . o 1~ 5 ~ SBn1>le F . 

a~a '> ~~;:. 
Nurri>er - ract•on 

Time LOCATION COMMENTS 

017'i?'8'0- I IN3S :s,n_ nlf- o I - II 

0 17'aRO - 5 1'/-115 s,;fp 23cf - 0 I -I!:, 

''017~"61- 1 -soo s.~ -z3_L/_-oz-A 

' 617~~~- 3 rsos s;+~ 2~'1- oz.- B 

$u ,..-FQ o.t. sen I 0 - (, '1 

IP~,CT CONTACT • ,, I 
_I ·.._)1,-n OllnK..rYl~N 

X 
X 

X 
X 

X .· . 

IX 
'ADDITIONAL 
INFORMATION:r-----------------------------------·-------1 

(Log Boo~ Rei. •l 

NAME I rl SIGI)I!)TURE INIT COMPANY/ORGANIZATION 

~~:~ ~-~PALL RoE>~RTS 1\tn J.CJ!&JJ. IY.-J 4° c.. CDCM/ Frr»fl?.fK. YRa-2/!uL~ 
MEMBERS z. fflfll.~ Af/Lxt111; f-7111., iJ,L. '.Urt Aoc.. F:I~I .. ...Jr.. l5?o/c. 

3{?:~)b LL"LLI;Lt£..,. V:;;£//i. fi.4 - '""' _ _:. _f'g_l..:_i ~,?-'flfl/"~,. ... /;t),, . .,.U.J..-,-<"' 

•NOTE: Any additional sampling information muat be recorded in an SNL-Ieeued Log Book or SCL Continuation Fonn with a Refenmce ~o. entered in thi• space . 

.IIi WHrrE- To Sr 'e Management Office PINK- Originator GroBE COMPLET; 1Y SMO 

SNL/NM 0\.884 SNL/NM 017885 



r.i:l Sandia \!!!I National 

moot=ct<-&<Jl~ 

Sa~le 
Number • Fraction 

WHITE - To Sample Management Office 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

(Continuation) 

PINK • Originator 

• 



Sandia 
National 
Labora jes 

SF2001.SCC(4-N) :;...-- ..... :· ~ 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

-~c'f ~ l o .e c. 

..J 

Sa""le F cti 
Nun-ber • ra on 

~~~<[_5_- 3 
17?.~5-.;;. 

0 
0 

a f7'X"i<J:; - I 

OJ7'8YS-5 
0/7'8~5 - t.f 
017~~~ 

Time LOCATION 

l!~lfO ls,:f-t. z3'l-o & - B 
(.,30 S,"-f"!. Z3'f_- Ol.l>_ -A 
/~30 Srf"t. Z3t./-OfD -A 
f(p3'/- Si.f.e.. 23'/- ol.J- f!:, 
/(o 3 t{ s;k Z3'/- ot.,- & 
!/"T30 S•'t.e. ~?>~ 

·~ WHITE ·To Sample Management Office PINK· Originator 

(Confn tion) 1 ua 

COMMENTS 

Su ks_lli""..fQ_ c. 561"1 6'3UJ~ 

Surf""a,~ <17"1 'I n_~ut/ 

Svtfau _Sai_ I o-lD I/ 

I S\.( b5lJ ...+c .,_,._. ~ I G,, 3G.'" 

l<:uhsv<-h!u s,; I ~ ,3G.u 

. So: ( .TR1.P biQn/:(. 

...) ANALYSES 

~ 

~ -!1 

H t~ v i t 
~ u 8i:. 0 .j 

"' /' ~ r-
X 

X 
X 

X 
X 

X 



I 

.f3:l- ~ti~, ... \!!!J laboratories 
ANALYSIS REQUEST AND 

CHAIN OF CUSTODY RECORD 

• ,. 
., 
p 

• , 
• . 
tl 

SF 200l..COC t12-!t3) 

Departmonl.!'lo.: -'7_5=--..:7J:...:::d--__ ...,...._,. __ ~
ProjecVT ask Manager. .:f" 1 ,...... 1!, I' .'. 1'1 k ,..,. .If ~ 

Projecl~e: _.,-,,..._,.,~ Arrc,VO 
Sample Team Members M o.":n ( A f h ~ I'll ' 

?< • .-.),,I<.., b.-. fs 
I 

~or logbook Ref. No.: 

Dale Samples Shipped: ---r~=-.'l:...f..:<j_•,_t --...,.---
Camer/WaybiN No.: _,,....:...A.!.-!I.f_<..:,f3~6::,S::!.... ____ _ 

l.abDostination: ·£nco'r~C · · · 
l.abConlact Jt< Dt>£12. ·'l<ou....ss~I/ 

SMOConlaci/Phone: I'Am tJ,.,,:,~o;,.p ~ 
Send Report lo SMO: -'~~·=-b=/;v=·~.>_...:Cn,=~c,:f.:.:"'~fTf~-

. pany Samples, 
Laboratorv Copy 

BLUE- To Accompany Samples, 
Retumto SMO 

SMO 

Bill lo: Sandia Nalional laboralorie• 

Supplier Services Department 

P.O.Box5BOO MSOI54 • -

I,.... 

'") 
/ 



. -

.. 

Sandia 
National~ 
laboratories 

SF 200 l·C'OD i ll--93) 

Sample 
Nurrber 

Project Name: 

WHITE- To Pi. .npany Samples, Laboratory Copy 

ANALYSIS REQUESJ_.A~D 
CHAIN OF CUSTODY RECORD 

(continuation) 

Required Analytical T esling 

I ARICOC· 

Case No" 

BLUE- To Accompany Sampl&t., . ,turn to SMO YELLOW· SMO Suspense Copy PINK• "FI•··· ..;opy 



• 
• 

Sandia~ 
National 
laboratories 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

SF2JOl..scL 112-93) 

SAMPLE MATRIX: 0GAs D LICUIO Ostuooe OSOLID OwATER D OIL ~ll D HAZWASTE0DTHER 

DESCRIPTION ~~~CTEO ODRUM OTANK OsURFACEWATER .E(sot OWASTEWATER 0GROUNDWATER OOTHER 

SaiJllle F . 
Nurrber - ractoon 

Time LOCATION COMMENTS 

017'i~O -3 t4~s s;h nL! -o1- A 

017 'il'l"_L/- tf J(pJ5 sa~ z34- {)s-A 

jPRD~ CONTAC~ • 1/ 
_I -J ,...,.... .or,.., A..rnqrJ 

PROJECT NAME 

'1",' '-'-'( o s II r "o.V o 
IC~E~UMSER 
1 j_u-1.:!. 3oo PROJECT 

'ADDITIONAL 

~-~~-1 ~sc=L~-~o1~s-o-7--~J~~j 
ARICOC No.: ARICOC. 007K"t 
PAGE ( OF _j__ 

ANALYSES 

X 

X 

I~ORMATION:r------------------------------------------------------~-------------------------------1 
tLog Book Rel.11)· 

NAME SIGNATURE INIT COMPANY/ORGANIZA liON 

:':: :~M~&-.~~~~S'l:~~ts'' ...... , · ·: · :__ ~'/!K:- · . _ :. . .. ... - ·t: OPEaAlii"NDiiiNI3• _o. -· ::: 
::·:~~~~~: : :-;:6H'".".lh'r~1 >; ; ·: ... , ,;;L,; ''", ~~\E;'!77~:'~f"(:"l .·_ (.1'~ 3 0: '-:t:\ \;(·:- . . av·: \{'j~ ~. &i..~. ; . -. . . __ .. •· . 

*NOTE: Any additional sampling information must be recorded in an SNL-Iesued Log Book or SCL Continuation Form with a Reference No~en~rhd in this apace . 

.11 WHITE· To Sr 'e Management Office PINK· Originator 0To BE COMPLET' 1Y SMO 



Sandia 
National 
laboratories 

SF2001-COC {12-831 

Department No.: 7 5"'g a-.. 
ProjecVT ask Ma.;;.~or: ':[,· rl\ B ( I n t.m J!t N 

ProiectN~I: 'lr'rY-it'!S A>"royo 
Sample Team Members M c:Y..M. A. { h ctf'l j 

r~CV\<iH rLo~ F..s 

& logbook Rei. No.: orGor 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

Dale Samples Shipped: -~-___;'7'-l~ f.=u./1-LC:,i.:J-"'----,--
Canier/Waybm No.: · · HC 

=;§·~~¥~~ 
SMO Refervnco No.: · : 

AR/COC- 007 8 4 
PAGE I OF _j__ 

Bill to: Sandia National Laboratories 

Supplier Services Department 

P.O. Box 5800 MS 0154 

Albuquerque, NM 87185-0154 

Contract No.: --=.,-;:=-----~---
Case No.: ......._ 34 '3~. r-:=!. 0 0 A 

SMO Aulllorimlion: \ '\ ~~ ~ \J.. 
Container Sample 

1 
P~; f 

Type Volume r.: r r _ \ a rve Required Analytical Testing Sample • Fraction 
Nurrber 

Sample Dateffime 
Matrix Collected 

• Of7¥'i0 -'3 
• Ot7~1D- ~ 
• 017 "g?,L{- L/ 

.. 017 ~'g L{- "8 

5oi I 
_Sci I 
Soi I 
5t>; I 

Possible Hazard ldentHication 

"'~'t!: 
'f'~''V ,..,., 
l'f~'t/}'f 
"f~"-{_'}'f 

0 Non-hazard 0 Flammable 0 Skin Irritant 0 Poiaon B ~adological 

' . 

•Reference attached radiological screening lor 
spaciftc contact readings. 

Turnaround Time Special lnslructiono/QC Requiromenls 

~ormal 0 Ruth Requirad Report Dala 

Sample Disposal ~Vel 
tsAelum to Cfoent ~~al by lob Archive Until. 

1.Reinquished~~ Org.7Sf;J.. Date'fjz.J.jJfm• 0 930 4.Refinquishedby 

1.Recelvadby (//_.l ~........ Org. J'm.,·JJ7(Dala ";Ji/AiY:m•o'fscJ 4.Rooelvedby 

2.Relnquilhed~ ~I~ Org. s--m(. Oala .;llv ... ~Tomo"7:)? S.Rollnquishedby 

2.Receivedb{ h8::::fS,.£:b •. ~ Org. (715" Dat.?/2l/1-/Timatfs~ S.Reoelvedby 

3. Rofinquish ,,~c,) _Prg. 7 7/.s--- Date .Y/'i.t ff Time /y(J{} 6, Rofinquished by 

.1L· · ·-_: ,''' 
li\ti _,;,:·: :~,, . ·.· di:;: .· 
i~if~\{,i,!f!'';.t;t; ;;~·I::;;;,~).:{,~$ , 

:,·~·· : · .... \ •·:~- .. · .. ·, .· :·. !-.f~ .· . 

..•.. :. 

JJ' 3.Aacomed~,. _//jL.~ A Org._f_,#./?r~toift7e,J?t/i'i;nel~(/ ~.Rocolvedby 
WHITE· "fllAc. .1pa~y Samples, BLUE· To Accompany s,;ri.ples, YELLOW· So :.:-·u-sp_e_ns:.e::!C_o_p_y---~~~-="';_::: ____ _:.:.:.:_ __ 

Laboralorv Coov Return to SMO 



Sandia 
National· 
Laboratories 

SF ~1-COC 02-831 

, ,. ·" . 
ANALYSIS RE<1UEST ANO · .\ · 

CHAIN OF CUSTOrN RECORD 

Date Sampies ShipPtod~ ·---i-----,,.0·~-'l_':_l.::/....::.' '.:..' ---
CanierM'aybRI No.: -~i;·l'· < ! 1.( 

Lab Destination:· \ ··':;._.'-' t.. ·; n )' Lf\;<. 
lab Contact - ::! · ~ •· J ~·' ;,. :::.;;r 

AR/COC- CJ,.t7R4 
PAGE _/ _ OF _i_ 

Bil to: Sandia National Laboratories 

Supplier Services Department 

P.O. Box 5800 MS 0154 

Albuquerqu~. NM 87185..()154 

Department !'Ia.: -=-7-'---.::::,_· ~...:•...:-=-..:.·,__-,------,-
ProjecVTask Manag~ -'·-'"-::':..•:..·· ·_, _i·,_.f_t _, ;..:.k=--_,,_,_.A_r_J __ 

Project Nama: -,:l:-;-:'-::JJ-''·::..' _' _,_r'-';. _,•;'-:---",1.-'-'-y _,_(_,~o:.'.~-'/....:0::.__ 
Sample Team Mambero ....cf_· 1_,_, '-:: .._: ...:'c...':_,_l_._~_· '-'-'~--

/. ,, . .J,I l :-1. J I! J SMO Contact/Phone: · A-m . i•tJJ ~ 5 0 r1 r !fJ, ' ~ Contracl No.: 

Send Report to SMO: __ _:i.::ll.::/.::'• ...:.'·...:~_· __ .,_ • ...:· (:......:.'...:..' .:.1/~L:.:•:c::__~' 

SMO Rafa ranee No.: ' 

GaseNo.: ~;;1...,-~0L"" r· 

( l(r· r:·J- SMO Aulhorization;_ ·\he lelJJ....<.. \... \i.. 
Sample 
Number 

·Fraction 
Sample 
Matrix 

1-''-·~·_.;_ .... .:...1_· 1_. _·l-'('-'. -----'7--,---1·.5. 0 I I 
• 0/7 ·:.-·;t.f- LJ So• I 

Dateffime 
Collected 

"1~'/-'t'/ 
!•/•/'{ 

1'%'/.Y' 
Y• ,,_I 

_!(, L ~ 

Container 
Type 

Sample 
Volume 

( 

-~ 

~~':"e Required Analytical Testing 

;·c.t:!. c_ r- ) '...,nr.lrl\.? 'S~c....((,co ?r;/,1 

. Lab ~e"l!Je, ':. f,ton<!i!jon ~n 
Number . - Receipt · 

. ~ .. I 

~-~~----------------~------_,r-------;--------+--------r--------1------------------------------------r~--------~r---~...:·--_··~.~~-
~-· ~ to : •F"' ,;'' 

Possible Hazard ldentffication 
0Non-hazard OFiammable Oskin Irritant 0Poison B "3Raciological 

Turnaround Time· 
&onnal 0 Rush Required Report Dale 

S"""le Disposal ~ V r..) 
l'3Retum lo ~ ~~'o.a1 by Lab Archive Until 

I. Received by (/ ,. : -·· Org. : "' · Date '-' · · ·Tome 

2. Relinquished by· .- .· o· -.•. _ Org. . • Oats lime 7: ')" 7 

-41!11 3. Received by ,· · · / ' Org. ",. /1 .Z~>t?Pts 7/'. 1,-{ "l}fne 4,:-·.'· · 
WHITE· ro"AO...-~any Samples, BLUE· To Accompany·sa~les, YELLOW· 

Laboratorv COPY Ret~rn lo SMO 

'Reference attached radiological screening for 
specific contact readings. 
SpeaallnoiNctions/OC Requiromen1B 

4. Ra6nqLished by ···· ....... ( 
Org. 

4. Received by Org. 

5. Relinquished by Org. 

5, Received by Oog. 

8. Relinquished by Oog. 

Jeceivedby Oog. 

PINK· Field Copy _ uspense Copy 

Dale Torno 

Dale lime 

Oats Time 

Data Time 

Oats Time 

Oats ~· (j 



Customer 

Customer: J..;., fut.Jt.rv.J 
Organization: _-?.:.....::.!;..:..i"_z. __ _ 

Project Location: J/, } C!tl"d /VJna '-'j'TJ .. 
Phone: 

Date Results Needed: 

8

-~Jzs/9'{ 
Suspect Isotopes: 

0/l'ii?-Y 3" 

01-7871-2 2..<> 

017 t3'"'" 

13 If" 

Hazards/Special Instructions: 

CONTACT THE SMO FACILITY AT 
-0867 OR 844-0941 UPON COMPLE 
DATA PACKAGE . 

SAMPLE ANALYSIS REQUEST 

Page_l_of~ 



SAMPLE ANALYSIS REQUEST 

E CONTACT THE SMO FACILITY AT 
Project Location: UPON COMPLETI 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

Page_l_of_ 



\. \._ \ 
Sample Findings Summary Page 1/1 

Data Type: Radiochemical Site: Site 46 Drilling ARICOC: 604316/604569 
--

Method/CAS Number (Analysls/Analyte) 
--

~ ~ 8 
~ ~ 

... 
~ 

; I I I ... ... ... 
Sample 10 
C00#6043111 

056022-DOS T JAOU-234-GR-07-0,Q-DU R 
056023-005 T JAOU-234-GR-07 -5.o-DU R R 

I 056024-005 T JAOU-234-GR-08-S.Q-OU R 
COC#604869 

II 055885-007 T JAOU-234-GR-EB1 R 

Validated By: ;;;::;:b:: --~~ --- -~ Date: 9/26/01 



~ ~ \. 
Sample Findings Summary Page 1/1 

Site: Site 46 Drilling ARICOC: 604316/604569 Data Type: Organic 
----

Method/CAS Number (Analysls/Analyta 

~ N 

l 
...... I I :!I I ~I 

=i 

,. I· ~i i I ~ 1 ~ 

~i ~~ N- It g ..... 
~ 

•s! 

~ 
~- .... -
i ~ 

'o ... I ~~ 1 ..... 
~ 
~ ~ :E. 

Sample ID .. .. 
"' .. 

COCt804318 

i 056021..()()2 T JAOU-234-GR-07-0.0-S UJ UJ 
056021..()()3 T JAOU-234-GR-07-0.0-S J J J 

056022..()()2 IJAOU-234-GR-07-0.0-0U UJ UJ 
056022..()()3 T JAOU-234-GR-07 -0.0-0U UJ UJ J UJ 

056023-002 T JAOU-234-GR-07-5.0-S R UJ 
056023-003 T JAOU-234-GR-07-5.0-S UJ J 
056024-002 T JAOU-234-GR-08-5.0-S R UJ 
056024-003 T JAOU-234-GR-08-5.0-S UJ J 

054687..()()1 T JAOU-234-GR-TB1 UJ UJ 
COC#604589 

055885-002 T JAOU-234-GR-EB1 UJ UJ 
055885-003 T JAOU-234-GR·EB1 UJ UJ UJ 
055885-009 T JAOU-234-GR-EB1 20U,B 

\.._ .. _._ ... _ _. .. _.... ~------ ~~ 1"\-JL-. .. "llf.nlnA 



~ \.... '-
Sample Findings Summary Page 1/1 

Site: Site 46 Drilling ARICOC: 604316/604569 Data Type: Inorganic 

Method/CAS Number (Analysls/Analyte) 

~ ~ ~ ~ S' g ~ l & ~ ~ ~ ! ~ 
Ill 

i ~ I i I 1 Ill 

I ~ ~ ~ ~ &1 

i ~ 
~ 01 

~ ~ ~ ~ ~ ~ ..... ..... .... -
SampleiD 
COC#604316 

050021-003 TJAOU·234-GR.07.0.0-S J,B2 J,B2 
058022-003 T JAOU-234-GR..Q7 .0.0-DU J,B2 J,B2 
050023-003 T JAOU-234-GR-07-5.0-S J,B2 
050024-003 T JAOU-234-GR-08-5.0-S J,B2 

COC#604569 

055885-004 T JAOU-234-GR-EB1 UJ,B3 UJ,B3 J,B3 UJ,B3 UJ,B3 J,B3 J,B3 UJ,B3 UJ,B3 UJ,B3 
055885-008 T JAOU-234-GR·EB1 J,HT 

Validated By: ~ .__ q-"'~ Date: 9/19/01 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: September 19, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Organic Data Review and Validation - SNL 
Site 46 Drilling, ARCOC #604316/604569, 
GEL SDG #44247/44248, Project/Task No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and anatyzed with approved procedures using methods EPA8260A/B 
VOCs, EPA8270C SVOCs, and EPA8015A/B Gasoline/Diesel Range Organics (GROIORO). 
Problems were identified with the data package that result in the qualification of data. 

1. VOC Analysis: The initial calibration response factors (RFs) of trichloroethene for the equipment 
blank (EB). trip blank (TB) and the soil samples were less than(<) the required minimum but 
greater than (>) 0.01. Also, the continuing calibration verification (CCV) percent differences 
(%Ds) of acetone for the EB, TB, and soil samples 44247-001 and -002 were >40% but <60%. 
The associated sample results were NO and will be qualified ·uJ." The CCV %0 of acetone for 
soil samples -003 and -004 was >60%. The associated sample results were NO and will be 
qualified .. R .. (unusable). 

SVOC Analysis: The initial calibration RFs of acenaphthene for the EB and the soil samplel? 
were< the required minimum but >0.01. The associated result of sample 44247-001 was a 
detect and will be qualified • J." All other associated sample results were NO and will be qualified 
·uJ: The CCV %Ds of m-nitroaniline and 2,4-dinitrophenol for the EB, as well as those of 
benzo(g,h,i)perylene and 2,4-dinitrophenol for soil sample 44247-006, were >40% but <60%. 
The associated sample results were NO and will be qualified ·uJ: The CCV %0 of bis(2-
ethylhexyl)phthalate for soil samples -005, -007, and -008, as well as that of indeno(1,2,3-
cd)pyrene for all soil samples, were >20% but <40%. All associated bis(2-ethylhexyl)phthalate 
results and the indeno(1 ,2,3-cd)pyrene results of samples 
-005 and -006 were detects and will be qualified "J: 

2. DRO Analysis: In the method blank for the EB, ORO were detected. The associated sample 
result was a detect, <5X the blank concentration, < the reporting limit (RL), and will be qua lifted 
·20U,B: 



Data are acceptable except as noted above. QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The CCV %Ds of 2-butar'lone and vinyl acetate for 
all samples, as well as that of 2-hexanone for only the soil samples, were >20% but <40%. 
However, all associated sample results were ND. Thus, no sample data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The initial calibration correlation coefficient (R2 

value) of 4-nitrophenol was <0.99 but >0.90. Also, the CCV %0 of 4-nitroaniline for the EB, as well 
as those of 2,4,5-trichlorophenol, 2,6-dinitrotoluene, 4-nitrophenol, and dibenz(a,h)anthracene were 
>20% but <40%. However, all associated sample results were ND. Thus, no sample data were 
qua lifted. 

GRO/DRO Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

VOC Analysis: No target analytes were detected in the method blanks except for the following. In 
the method blank for soil samples 44247-003 and -004, acetone was detected. However, the 
associated sample results were ND. Thus, no sample data were qualified. 

SVOC Analysis: No target analytes were detected in the method blanks except for the following. In 
the method blank for the EB, bis(2-ethylhe.xyl)phthalate was detect~d. However, the associated 
sample result was ND. Thus, no sample data were qualified. 

GRO/DRO Analyses: No target analytes were detected in the method blanks except as noted above 
in the summary section. 

Surro.gates 

All Analyses: All surrogate %Rs met QC acceptance criteria. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance criteria. 

GRO/DRO Analyses: No ISs were required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC Analysis: The MSIMSD analyses for all samples were performed on samples from other SDGs. 
No sample data were qualified as a result. The case narratives stated that all QC acceptance 

criteria were met. 



. J 

SVOC Analysis: The MS/MSD analyses for the EB met all QC acceptance criteria. The MS/MSD 
analyses for the soil samples were performed on a sample from another SDG. No sample data were 
qua lifted as a result. The case narrative stated that all QC acceptance criteria were met. 

ORO Analysis: The MSIMSD analyses for the soil samples were performed on a sample from 
another SDG. The case narrative did not state whether or not QC acceptance criteria were met. No 
sample data were qualified as a result. The MS/MSD analyses for the EB met QC acceptance 
criteria except for the following. The MSD percent recovery (%R) was slightly < QC acceptance 
limits. However, the MS %R and MSD relative percent difference (RPD) met QC acceptance criteria. 
Thus, no sample data were qualified. 

GRO Analysis: The MSIMSD analyses for the soil samples were performed on a sample from 
another SDG. The case narrative stated that all QC acceptance criteria were met No MSIMSD 
analyses were performed for the EB because it is a QC sample. No sample data were qualified as a 
result. 

Laboratory Control Sample (LCS/LCSD) Analyses 

All Analyses: The LCS/LCSD analyses met all QC acceptance criteria. 

OtherQC 

VOC Analysis: No target analytes were detected in the TB. No target analytes were detected in the 
EB except bromoform and dibromochloromethane. However, all asso.ciated sample results were 
NO. Thus, no sample data were qua lifted. A faeld duplicate was submitted. However, there are no 
•required• review criteria for field duplicate analyses comparability. 

All Other Analyses: No target analytes were detected in the EBs. Field duplicates were submitted. 
However, there are no •required· review criteria for field.duplicate analyses comparability. No field 
blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this packa~e . 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone:505-299-5201 
Fax: 505-299-6744 
Email: mmteer@aol.com 

MEMORANDUM 

DATE: September 28, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site 46 Drilling, ARCOC #604316/604569, 
GEL SDG #44247/44248, Case No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. · · 

Summary 

All samples were prepared and analyzed with approved procedures using methods 
EPA900.0 Gross Alpha/Beta, EPA906.0 Tritium, and EPA901.1/HASL300 Gamma 
Spec. 

It should be noted that radiochemical sample results that are reported at values greater 
than the RL (decision level concentration or DLC) might be less than the calculated 
minimum detectable activity (MDA). 

Problems were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: The Th-231 results of samples 44247-014,-015, and -016 
were rejected by the laboratory due to low abundance. Thus, these sample results 
will be qualified "R" (unusable}. 

2. Gamma Spec Analysis: The Ru-103 result of sample 44248-007 and the Cs-134 
result of sample 44247-015 were negative, and the absolute values were> the 
associated MDA. Thus, these sample results will be qualified "R" (unusable}. 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 



: · Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Calibration 

All Analyses: The case narratives stated the instruments used were properly 
calibrated. 

Blanks 

All Analyses: No target analytes were detected in the method blanks at concentrations 
greater than(>) the associated MDAs. 

Matrix Spike (MS) Analysis 

All Analyses: The MS analyses were performed on samples from other SDGs. No 
sample data should be qualified as a result. The case narratives stated that all QC 
acceptance criteria were met. 

laboratory Control SampJe (LCS) Anatvsis 

All Analyses: The LCS analyses met all QC acceptance criteria. 

Replicates 

All Analyses: The replicate analyses were performed on samples from other SDGs. 
No sample data should be qualified as a result. The case narratives stated that all QC 
acceptance criteria were met. 

Tracer/Carrier Recoveries 

All Analyses: No tracers/carriers were required for these methods. 

Negative Bias 

Gamma Spec Analysis: Sample results met negative bias QC acceptance criteria 
except as noted above in the summary section. 

All Other Analyses: All sample results met negative bias QC acceptance criteria. 

OtherQC 

All Analyses: No target analytes were detected in the equipment blanks (EBs). No 
field duplicates or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone:505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: September 19, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Inorganic Data Review and Validation- SNL 
Site 46 Drilling, ARCOC #604316/604569, 
GEL SDG #44247/44248, Project/Task No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with approved procedures L,Jsing methods EPA6010B ICP
AES, EPA7470/1A CVAA, and EPA7196A (Cr+6). Problems were identified with the data package 
that result in the qualification of data. 

1. Cr+6 Analysis: The equipment blank (EB) for this analysis was received by the laboratory 
beyond 2X the method specified holding time. The associated sample result was a detect and 
will be qualified •J,HT: 

2. ICP Analysis: In the initial calibration blank (ICB) and/or continuing calibration blank (CCB) for 
the EB, aluminum (AI), cadmium (Cd), calcium (Ca), cobalt (Co), copper (Cu), potassium (K), 
selenium (Se), antimony (Sb), and zinc (Zn) were detected at negative concentrations. The 
absolute values were greater than (>) the detection limit (Dl) but less than (<) the reporting limit 
(RL). TheCa, K, and Zn results were detects, <5X the Ol, and will be qualifted •J,B3.• All other 
associated results were non-detect (ND) and will be qualifted •uJ,B3: 

CVAA Analysis: In the ICB and CCB for the EB, mercury (Hg) was detected at negative 
concentrations. The absolute values were > the Dl but < the RL. The associated sample result 
was NO and will be qualified "UJ,83_" 

3. ICP Analysis: In the EB, silver (Ag) and sodium (Na) were detected. All Na results, as well as 
the Ag results of samples 44247-005 and -006, were detects, <5X the blank concentrations, and 
will be qualifted "J,B2." 

4. CVAA Analysis: The replicate relative percent difference (RPD) of Hg for the soil samples was 
>35%. The associated results of samples 44247-005, -006, and -007 were detects and will be 
qualified "J." The associated result of sample -008 was ND and will be qualified "UJ." 



Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review' and validation. 

Holding Times/Preservation 

Cr+6 Analysis: All samples were not analyzed within the prescribed holding times as noted above in·~ 
the summary section. All samples were properly preserved. 

ICP/CVAA Analyses: All samples were analyzed within the prescribed holding times and properly 
preserved. 

Calibration 

All Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

ICP Analysis: No target analytes were detected in the blanks except as noted above in the summary 
section and the following. In the CCB for the EB, iron (Fe) and thallium (TI) were detected, and Co 
was detected in the method blank. In the ICB and/or CCB for the soil samples, barium (Ba), Ca, Fe, 
arsenic (As), Sb, and Tl were detected, and Ba, Ca, magnesium (Mg), and manganese (Mn) were 
detected in the method blank. However, all associated sample results were either NO or >SX the 
blank concentrations. Thus, no sample data were qualified. In the ICB and CCB for the EB, Na was 
detected at negative concentrations. In the ICB and/or CCB for the soil samples, AI, Cd, Co, Cu, K, 
Na, and lead (Pb} were also detected at negative concentrations. The absolute values were> the 
DL but < the RL However, all associated sample results were >SX the DL Thus, no sample data 
were qualified. 

CVAA Analysis: No target analytes were detected in the blanks except as noted above in the 
summary section. 

Cr+6 Analysis: No target analytes were detected in the blanks except for the following. In the 
method blank for the soil samples, Cr+6 was detected. However, all associated sample resuHs were 
either NO or >SX the blank concentrations. Thus, no sample data were qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP/Cr+6 Analyses: The MS analyses for the EBs met all QC acceptance criteria. The MS analyses 
for the soil samples were performed on samples from other SDGs. The case narratives stated that 
aU QC acceptance criteria were not met. No sample data were qualified as a resuH. No MSD 
analyses were performed. The replicate analyses were used as measures of laboratory precision. 

CVAA Analysis: The MS analysis for the soil samples met all QC acceptance criteria. The MS 
analysis for the EB was perfonned on a sample from another SDG. The case narrative stated that 
all QC acceptance criteria were met. No sample data were qualified as a result. No MSD analyses 
were performed. The replicate analyses were used as measures of laboratory precision. 

Laboratory Control Sample (lCS/lCSD) Analyses 

All Analyses: The LCS/LCSD analyses met all QC acceptance criteria. 



Replicate Analysis 

ICP Analysis: The replicate analysis for the EB met all QC acceptance criteria. The replicate 
analysis for the soil samples was performed on a sample from another SDG. The case narrative 
stated that all QC acceptance criteria were not met. No sample data were qua lifted as a result. 

CVAA Analysis: The replicate analysis for the soil samples did not meet QC acceptance criteria as 
noted above in the summary section. The replicate analysis for the EB was performed on a sample 
from another SDG. The case narrative stated that all QC acceptance criteria were met. No sample 
data were qualified as a result. 

Cr+6 Analysis: The replicate analysis for the EB met all QC acceptance criteria. The replicate 
analysis for the soil samples was performed on a sample from another SDG. The case narrative 
stated that all QC acceptance criteria were met. No sample data were qualified as a result. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICSs met all QC acceptance criteria. 

CVAA/Cr+6 Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP Analysis: The serial dilution analysis for the EB met all QC acceptance criteria. The serial 
dilution analysis for the soil samples was performed on a sample from another SDG. The case 
narrative stated that all QC acceptance criteria were not met. No sample data were qualified 
as a result. 

CVAA/Cr+6 Analyses: No serial dilution was required for these methods. 

Other QC 

ICP Analysis: A field duplicate was submitted. However, there are no •required• review criteria for 
field duplicate analyses comparability. No target analytes were detected in the EB except as noted 
above in the summary section and Ba, Ca, Mg, K, and Zn. However, all associated sample results 
were >5X the blank concentrations. Thus, no sample data were qualified. No field blank (FB) was 
submitted on the ARCOC. 

CVAA Analysis: A field duplicate was submitted. However, there are no Mrequired• review criteria for 
field duplicate analyses comparability. No target analytes were detected in the EB. No FB was 
submitted on the ARCOC. 

Cr+6 Analysis: A field duplicate was submitted. However, there are no •required• review criteria for 
field duplicate analyses comparability. In the EB, Cr+6 was detected. However, all associated 
sample results were either ND or >5X the blank concentrations. Thus, no sample data were 
qua lifted. No FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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Holding Time and Preservation 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: $ ',k. 4 ~ Cor; II,\...., ARICOC #: b04316 #of Samples: Matrix: 5o; f 
Laboratory: GEL SDG #: Y 4 ) l.f 7 Laboratory Sample IDs: _:"1_"1:..:1:...::1{'--.!)r..::-:...!O:!.!:O!.!..I -!Z:J.o!!.-..-o~0'-'".:...1 ----------

Methods: ff A <is).~ a A, Batch #s: ¥- ~ .Hr &' 

~~~~i~~J -~~~ .. ~~,~~~~~,~!;i·;fFi~~~~·MSD .•·· ,;!£~~~~t~lf.Q 
74-87-3 !chloromethane l/lo.1o INA I \7 I V I v I 1.7 I I I I I I 11\/o. I 17 v .../'" 
74-R3-9 IBromomethane II 10.10 I A/A 

t• ·•11s:Ot-4·:.:'lvti1'9t.¢1lli)tide.::· ··<iL[dQJQ;:V .8(\'L·.·t/•·:t::ZI.•: .. ;:·'Hilt::·>::•:t::JLL~:j.:tii"Jii~ .. ·~L·.212· .. ~ ... ···.·.1.·' I 

I 175..()0-3 IChloroethane I/ IO.ot I IVA 
I 175-09-2 lmethYiene chloridCllOxbllc) II 10.01 I ./ ;v 
t..·•:l67•64~t..\t:il•~~ffiile<t6.i'iltk)··'''···· .·~~·lr.Jo;()t>l\:.•0:~zli··ts;:;;:l':!2frt:;;~~~ii~:M:Ziio;L:· .. ··.n·~~s:·.,u:.:•·· ···r ·, I ,' ~=:;:_;;., 6 
1 175-IS-o lcarbon disulfide II 10.10 I .IV'4 _I I I I I ./ I J t/ 

··':l.: 

r.:llli~6!'~3~'1GiillitM'oi'I&:X.;:•''': ··;~I:i'Ht;ltt;~Qfi:~\':!:I72IHs'i.''·k~;;;.:t:'::JIAic:~tfi!tl•:~;;h4V::L:·,/':zJ\.r·/'hJ.:·:.:::;.'lC·".:t/"~h· ,•;-;J'c,' :.r:•t.· .: '•::l7T":~I:· I·'·· 
t.:lto1jQ&<gjt~.:l!,~Jilt#ii~~l!~Aei' uu;.~IoxiP.:iiL'J2Ji'd: .• :]:•·i',§J.~.~·,·t<s~~;tb)ld';;;r;ln .. :.I,.·:;,•;;I;>·:J~A··Jm>:c::;:;k:·"'::·";~;n:: : I· r 1. :J ·1·· · l·. t·· L .-. ·· 
t.Tia;93~l''{/'J~ljjj~fi~il'~t~'iJ!ll;tLt:.'/li;J,()'~().t,·t';\Ji\<!'tJ;J~:Ft:b::n:s(t;;;;~a.t~itdlr.t._Qltc:'.lili1•/' .1>'\'~~::,t.)n·l;.~d~'t.:::,i;.:f· :~~.::~./ · ·:Lr 1 ·1···· 1 : .. ·.~I··· .. ·J.: :· •.. l'o~·.J. ·· 
2 I I I I I I I I I I I I I I I ......,...-
20': E~V1§0~J:;,;,:i'.J>,x~,~.:l~:~i'/'d)!'•./r:lt:·, .... ·· .I•· · ·•· r,; ... -...... . 
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2C:I.t;s~s7.s' rAt~t~~·!iro~roi!a(iJ,' y··::::Llili!M.tdH;t·'~'.?':p; liJSf12tE:·~ztilli•ktL>l£ .•t'·:::~.:J2 •·;~.:I'.'ULiloo'•.· ·'•I·· ···;I;'· '.l:: .. l' :I: •··t···· · .,, , 
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2 1124-48-1 IDibromochloromethane II 10.10 I I I t/ I . I I I I I I -,--1 o.'~s-1 
2 179..()()-S 11.1.2-trichloroetbane II IO.!O I I I I I I I I I I I I I I I I I I I v--
:r''l!t43~2.·\'·">II!t!~!'!e};U;:>.'!:~Il\>::;·.·::,;;;::dli@@itldi±2£f{:M/'1'i'Lt:I':XU)JS±>.~r''·l;.l&LD: •• /<:U~d.E:bC'l·.L~;:I~L&.4J'/I?iA•J>·I·•:''l'i.:i>L'·,.?t••'· ·'''···J•,.,: : ~ :·I .. 
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3 ltos-lo-1 14-methvt-2-oentanone -w lo.to I I I I I I I I I I I I I I I I n - I \/""' ~ 

3 1591·78-6 12-heXllllone II 10.01 'llf' 7 
3 • ' 1127"Is#J::'flteil'ii¢!i!9t@lieri«F'/).:::'(lllrc;IP~!'liE!n; :~2fG /:;.;;c::~StLH:,:;:.)~\Hi.~t:.·:;c.~:"'; i;~;r:;•;;;t;i;{t\·bA ·'" :n.-:::."tl:; ::;;')1/>.''Llf: .';:;t .1 :!:\.f;-.·•:1:~:••' ···.:;:·J·~:0· •.... 
3 179-34-S 11.1,2,2-tetrachloroethane II 10.30 
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·>;•:{'>::O:d·"' 
3 1100-41-4 1Ethy1benz.enc II 10.10 
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ARJCOC#; (OI..l3l ~ Batch #s: n-s-J.<tr 
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Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
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Site/Project: & lll:wt§ Re-,Q#i §r AR/COC #: ~0'-l"'fir!LbO~ 561 #of Samples: ':l Matrix: -.J:S<S+.p~•qi!.!::<-<~J~--------
t ~y 1~1 
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Methods: fP A <tr J..(> o ~ Batch #s: 'Y 416 S"' 

is ::~i .{.; ~;·;::~ . . ·~.~,,~~~~%"!\; ~~~~ B~l·b~;~~~g, ·;, ~1'.~~· ;m:~~ 
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I 175-15-0 !carbon disulfide l\/10.10 I NA l V l __lL'_ I ./ 
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l' · l07:•06>7::·./ I~efi'l6t-6ethi~?' . 

~<A 

·,;·--. 

1:;;]78~~3421i1~"118Un!lnt{iOXJ!!lcl { \'· \ IL2t:MtJ it r> C:;:~li''\k(:(:\C~u,~~·:.\~~ilfotlt;~;~~~Jl0~· f;J;:;·.\?PnT~;::J.(•i:;.'~:t:i,::::c ; I:··: : : I'.. : ·:: ::~;r-~~ F~ c:: I '-.-c.··· . ,, . ·• I ...• ; 
2 171-55-6 ll.l,_t-trichl_<~roe_thlll1e __ 1\/I.Q.IO_L I .I v I v- I 1../" . 
2···J$6~23~s{;;:::J~a~~~tti~Jiio:tt«te"?}'f!V1Q;f(J::IL.'~I·'/:·y~;g:l;f:c;c··>b.tf•<V·l·~:v:/';.•A-TR::~?t~·\;=J:J'?(:•;-;'::J-;-·:· .. 0.l·••:· .. >·lr· .. ·•·.:1·· 1:· .:· .. :1····. _.,._ .. _ .. ~,. · _, ,_,.•· 

2 175-27-4 IBromodichloromethane IV!0.20 l -~- I./-,\/' 
2 ;·_l,~st.~_-;, .. ;:·l!~•eilfiihfitit:i~e''7·=:<:uzto.ot ·.l~- :IJ;>Dfl®'.Bi.~ :Slt-zd;;,::;;:,tRI~FTIC'Sic~~'·:.rn.~;·>·;_frr•:r-'<1'· ·':.··,•·. ' · · ·· · . ·f I :·· .··:: .. :. 
2 ll0061-01-5lcis•l,3-dichloroproJ)elle I~_Q__j_ L _j ~ LV 
2::; I7?."0J=6'i3Ii'leti!OF~t11eiie:<C::TS::'71W!M!)·,ol '" :Ji\•1f.IC2;: ~;~IJ'.l:\'."fX1i;)),:;'];J;;~:-:;\~·k:Jti'.''''ct:I\Qit11:~§6!· ~-I !?G i'::21AJAf,[:u~/l A/~-··· \.: 

--~n;··~:-.17· : ... 

2 1124-48-1 IDibromochloromclhane IV\Q.IO I I 1 V I V 
2 179-0o-s 11.1 .2-trlchloroethane I VI o.t o I I I V 1 \/" 
2 i•J71."4~~2'·Jl.ien~~J;•c:S:~;L'LtiEST.l\2.1()JSO,;•I::> .. tt::''::l.':cy·;BJ5.;?~\'}lt;·:f ?·i~>l! ::;:t:•:•< '<W@i?iti•{J2gdi~'"Lii}Altbi~WAL ·I:<'· I· ..•. , .• ,., ...• :. :-.·1.· ··• ··1 :;;\:' , ..... , .. ·:\ 

2 l10061-02-6ltrllns-1,3-dichlorOjlropene_ IYlO.IO I -~- r \/-)-\/ 
2 175-25-2 !Bromoform IVIo~io -, -~- T~ -~-V""" 
3 1108-10-1 14-methyt-2-pentan_one _ ll..liO.to I I I-V I \/ 
3 1591-78-6 12-hexanone lvi!O.ot I I I V I v 
3· •H2ti-:1824CJX~~t.llt~~~!!.e?l,:;::-:.VI0ift~o(I.DL'lk•;,Ltb.:;~~'£.'\ii~•\f~itL'L'~T.J:(:.:. >1•:~·~'(>[\Y·TI&'.;;-;;:;•Jt:&': U3''· ::;.1;::. >Sf.:. ··"rl: · L:\L: ·--:··.!.-•' ;, 1···.· .. _, .. '·'.·· • · 
3 179-34-s 11.1.2.2-tetrachloroetbane l\/10.30 I I I \./"' I V' 
3 1!08-118-3 ltolue!l_e(tOxblk) lviMo I -F__l_v 1-V"'~_LL _I 1 Lvl _v' I v"_ I.YAT..VAT..V~ 
3~3:1tO:S:"9<i~'f;::;J@iil~l)~ji#n.i.:•,J~•.2i':'::'.;•,•l~jj.Sf::r<l;::·::·;'}t~\Yl:.··~·:.:·,'~i·l<H~'?:d.'i<·:''IDx:···;4Ltla'!l'!'~TlU;ifF~F~?IM4:'H.n·':~·:I·· .... ;·J.· -··:'1.:.-:.:. ,_,.,_,. =· 

... ,,._, •..... 
3 llo0-41-4 1Ethy!l1e~ne ___ ____h...dQ.to I_ I _LV liL 
3 ll00-42-s !styrene:_---~- ____=_:__lV}Q.3o~L-L- T~ I V 
3 

T·:.·. -.:\"· L·· ~ .. ··,. 
···: .· .. L._ 

Ois'..o" -4 11.1,:-.,l-Ai~~k-- -1\/1----r IV I v lvr"'SS."\ I • ll ' ... 

Comments: Notes: Shaded rows are RCRA compounds. 
(j),v.~/}A-5'0 {W'~r-l o .... o. S""'f'l.. C,...- o-.:.)t..r SO(;,. C..·k /\........,-.::.1-,\.e 

C\~1-.l ..,ll Q(_ ,~ ~' 
Reviewed By: ,:;:e=-: ~ ,ss;::: .c

21 

IVA::: AJC+~.,.C..-~ r; 
Date: 9/1 z/o { 
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Site/Project: S·1'-l, (wLY. lte.- L.J,l/.e h AR/COC #: b 0 ~ 314 h 0'1 r t l r ; Batch #s: fs'~ 74 r 
Laboratory: G f: L SDG #: ~ ~ & 4 f( #of Samples: J._ Matrix: c:tt"'- r:<>~..&,C ---_ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

~aJji~~~ ···· · : I ~~~ 1 ;n ~~~ll ~3 .l !~t I. .'~ <L • !~! IS 2 
RT 

A-ll 
Po..s~ 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluormethane 
SMC 3: Toluene-d8 

~ 
~ 

IS 1: Fluorobenzene 
IS 2: Chlorobenzene·d5 
IS 3: 1,4-Dichlorobenzene-d4 

~ 
~ 
~ 
~ 

Comments: 

1$3 
area 

~ 

··1s3 
RT 

'-..._, 



~ ~ \.. 

Semivolatile Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: ~ik- "16 Dr:l\,L.v, AR/COC #: b04Jiti"'t ':!II~ Laboratory Sample IDs: _l..!.:ll4::!..l::..~.:...?_-_o:...o_~____!:~:..__:-o~o:::.J!..~-----------

7 W itfl7)" I 
Laboratory: GfL SDG #: _lt...:._;,4_,l"""Y'-J,__ _______ _ 

Methods: fJ'p. 'b)-7 D <. 
14"1 ~)171•1 

# of Samples: Matrix: ~1 g; e:o -) 5o; ( Batch #s: ~ 'b I J 

IS IBNAI CAS# NAME 

::. 
~~ :~· ~~~ c::~ :~ !:' ~F;, , . ~·. 

•.·. •·· •. Field 

MSDI~t· -~~ K Equip. · .Field Cv</ 
Bl.ankS.I Blank• ~.i I) 

A 108-95-2 Phenol ./ 1o.so I AlA v lv I v I v I vI ,.rP7--I~/~~-wA IN'-4- / 11'-"'A ll.,/ 
BN 111-44-4 bis(2-Chloroethyl)ether 0.10 I I ./ IV' 
A 95-57-8 2-Chlorophenol 0.80 viV"' I t/_Lu"""JV l..v.kJ/k':4JtVA 

BN 541-73-1 1,3-Dichlorobenzene 0.60 I I I v I v 
... BN 106-46-.7 1,4+Dic,htor:O~e. f:Jlq.~o t·; ]7\, [\/: ... 1. \/":: IT.~bE > :Il/:10? ;.[ 1:/ [..,~~4JM4~~ .. J. · . 
BN 95-50-1 1,2-Dich1orobenzene 0.40 /lv 
A 95-48-7 o-creso1 0.10 I I I vI J v-1 v--I/ l&.o. l,.vA kv4. 

BN 1108-60-1 lbis(2-chloroisopropy1)ether II 10.01 I I I V I v 
A 1106-44-S lm.p-cresols II 10.60 I I I ./ I../ I I I I I \./'""I V IV II'V"~I..J4__LI.LI\ 

BN 1621-64-7 IN-Nitroso-di-n-propylamine II 10.50 I I I V I \/ I \ I I I VI v I V 

1· TsNI67~7.2-]•·Iiiex8c~il)t~~~~~~~c.LFJ3Elf.~o·t-.:.r<:Ev2I\/'·diJi·\ q:;k· .. >T.\.:k:~ms.~v-JrJ<tl ... r·· : 
i· lnJ-~.J9,~~9s·JO .. It4.i~ob~ne/:·· . "7lVIQ49::t ·.t ~·:;r, .. /''ii.:L\,./ .. :1': l· ;l'l·'.> ·• ·J··~:J··~T~r'Jl.···•·I··.J/·• t~~ :··r ··I. 
2 BN 78-59-1 lsophorone 0.40 I I I V_ I \/ 
2 A 88-75-5 2·Nitropheno1 0.10 I I I .J lv 
2 A 105-67-9 2,4-Dimethy1phenol 0.20 I l I V__ I v 
2 BN 111-91-1 bis(2·Chloroethoxy)methane 0.30 I I I v I v 
2 A 120-83-2 2,4-Dichlorophenol 0.20 I I I ./ I v 
2 BN 120-82-1 1,2,4-Trichlorobenzene 0.20 I I I ~- I v VI v:_l/ ,v_,oJ-_ l-v.A..IM'A 
2 BN 91-20-3 Naphthalene 0.10 I I I v I v 
2 BN 106-47-8 4-Chloroaniline 0.011 I 1.../ I v 
2 BN 87-68-3 Hcxachlorobutadiene 0.01 Jlv vI v I v IN!.L lu.& l~ 
2 A 59-50-7 4-Chloro-3-methy1phenol 0.20 I I I\/ I v v I vI v ~~~l,v-4 
2 BN 91-57-6 2-Mcthylnaphthalene o.4o I J- I v I v 
3 BN 77-47-4 Hcxachlorocyclopentadiene 0.01 I v lv I~ \ 
3 A 88-06-2 2,4,6-Trichlorophenol 0.20 I !'-('~ I· v-I v --~- 1/ I I J v-:" ... L ........ ~' v~J#~.ltvA lllM -l 
3 I A 195-95-4 12,4,5-Trichlorophenol I..V 10.20 I /VA I t/ I V' J ...r J ~ J V J t/_ J V J,v.ttr ltv~ l~_tt I ~ *' I ~ IJJ.fl-
Comments:(D~/~~,...::...t.,.. « s:.....,.~ .\ll. ...... ...,Jll.J..~G. CH4.. ~~rLc.sJ,..~ Q(.. ...a.~. Note.: SbadedrowaareRCRAQO!npOUIIds. ..v.A.,_ flo\- ANI:(.4:~' 

ReviewedBy: ~~~~< Date: (l!z/ot 
(,b)P.,IGl ~· 5 ... !.-'~. ;Vo Q(. c.r•hn'a.. 
~ ... _, ...... /\ .I .... \. --.f. __ ,,,. """"'\""~. 



Semivolatile Organics Page 2 of3 

Site/Project: ~.!<,.. 4(, (),..;1\,"'J AR/COC #: ---'G:....O_I-l_'g.:=...;..;j ~~------ Batch#s: ~->61 J 
Laboratory: (, {:-(.. SDG #: l.l'1 ).. ~ 7 # of Samples: y Matrix: ~~i / 

m-~~--

.-~M~ -]~ ~· ;~, ~~l ~~ ~~J ~~~:,~~ t~t;~ ~~~;(~~~ *~~~~; ~l~; ~~9.• 
3 IBN 191-58-7 12-Chloronaphthalene 1Llo.~ Lw-1\_ Lv Jl/" It/ I / __ l _I I I _I _l _ _j,vl.!:_l v ~ v 
3 I BN 188-74-4 12-Nitroaniline T,,-:_ ~ It lo.OI I I I V I v 
3 I BN I 131-11-3 IDimethylpbthalate I I 10.01 I I I __ V I -./ 
3 I BN 1208-96-8 IAcenaphthylene I I 10.90 I I I V I ../ .J 

3 I BN 1606-20·2 12,6-Dinitrotoluene I / 10.20 I \!! I V I V J..). 0 

3 I BN 199-09-2 13-Nitroaniline (,..... -\ II jo.OI I ._/ I V I v (.../"" 

3 I BN 183-32-9 IAcenaphthene II 10.90 I {'/'/)., I 0. 'i'_O I v' v-1 v-- 1 v -IMA-1 !VA lv'~ v 
3 I A 151-28·5 12,4-Dinitrophenol II 10.01 I y I V IV v l..f3, 7 
3 I A 1100-02·7 14-Nitrophenol II 10.01 I ./ I V I v 1"".2).0 v 1-ZLv It'lL~ INA k1!6. t-J.t.o 
3 I BN 1132·64·9 IDibenzofuran II 10.80 I ,.v"h I V I v' I _L_ 
Y::F'J3N·Ifi!A~;·2;I2;tmMt~!~e:L< LLUSl0:3_o Lli0~·5Tcv:/di\%~.!'<f''L:I<LI;<"o.±1!::~10'0.ba'.~·J&?41&4·•-·I.··-- .1·• l.-::~r~- · 

.....--
3 I BN 184-66-2 IDiethylphthalate 1\ 10.01 IJV"I>. IL___j_\L 
3 I BN 17005-72-314-Cblorophenyl-phenyletherll lo.4o I I I V I v 
3 I BN 186-73-7 !Fluorene II !0.90 l J. I ./' IV 
3 I BN II00-01-6 14-Nitroaniline Cp-) II ~!____l V"_ Lv _l\L 
4 I A 1534-52·1 !4,6-Dinitro-2-methylphenolll 10.01 I V I V I v 
4 I BN 186-30-6 !Diphenylamine II 10.01 I f\/r->f 1· V I V 
4 I BN 1101-55-3 14-Bromopbenyl-phenyletherll 10.10 I f I \/ I .,/ 
4····-.-·-~\~:rn~"7~Li:Jtf~iic11t&o~11~?':? :}fl.•P:\li!it.d;t<f.~i:;~~btJ•Ii·_tzr:1~J··~·:sJ.,;;'ll~'\' 1::.-.ci\J'<LLII:V:i!It~.:lt?t·&i:~AiwAiTillTf.J !?J· ... 

4 BN 120·12-7 Anthracene 0.70 I I I v I v 
4 BN 86-74-8 Carbazole 0.01 I I IV I./ 

4 BN 84-74-2 Di-n-butylphthalate O.DI I I IV IV 
4 BN 206-44-0 Fluoranthenc 0.60 I I I v I\/ 
5 BN 129-00-0 Pyrene 0.60 I I I v I v !/" I ./ I v INA- W+ ~ 
5 BN 85-68-7 Butylbenzylphthalate 0.01 I I I \/ I \/ 
5 BN 91-94-1 3 ,3'-Dicblorobenzid ine om I I I _V_I \/" 

BN 56-SS-3 Benzo(a)anthracene Jt lo.so I .U I v I v I ~ \)1 ~- -~ ~ 

.t1ments: 
L 

i 



\_ 

Semivolatlle Organics 

Site/Project: S;k.. 'i~ \) r ,)[,"~....\ 
) 

Laboratory: G t L. 

, .. s l$NAI 9~~#·r;·-
.·::·>·._ 

ARICOC #: (z !J\.1 '!, l ~ 
SDG#: 44 'l't7 

. c.· [c:>·· .' .... o.:.'-·. - --- - -
1;_-__ ' :_--·:" 
::·.·,; ·: ' 

:;, : . ·:, : _:_: >.05 ~~I 

\... 

5 BN 218-0J-9 Chrysene lv lo.7o I IV'Al_ -v/~L~L v~L_d_ 
5 BN 117-81-7 OJ I I 1_\L.___I v f:p,( 
6 BN 117-84-0 n I I lv IV". L/. 
6 BN 205-99-2 1o I I I v I../ 
16 BN 207-08-9 

[6 BN 50-32-8 tV 
i6 BN 193-39·5 I'll. 7 
16 BN 53-70-3 Dibenzo(a,h)Bilthracene v 17 if 
16 BN 191-24·2 Benzo(g,h,i)pery1ene v I v I ;'i.l I ,v 

Surro2ate Recovery Outliers 

r--
. 

Batch #s: 'fl'i t. I ) 

#of Samples: 'i 

Comments: 

SMC 1: Nitrobcnzenc-d5 (BN) 
SMC 4: Phenol-d5 (A) 

SMC 2: 2-Fiuorobiphcny1 (BN) 
SMC 5: 2-Fluol'Qphenol (A) 

SMC 3: Terphcnyl-d14 (BN) 
SMC 6: 2,4,6-Tribromophcnol (A) 

SMC 7: 2·2.Chtoropheno1-d4 (A) SMC 8: 1,2-Dichlorobenzl:ne-d4 (BN) 

Internal Standard Outliers 

"-
Page 3 of3 

Matrix: s: 21 i I 

MS I Field._ Equip •. ·Field_ICW 
M~ t~so_l R~D -~~~-· ~lari"- Blan"- %fJ 

IIY'I\..1 lL IIV4 I I/ 
I 
\ 

to} 

:;c 1 
1.(.0 

v 1 I t~'l, 7 

~~~:~~~+-{:t,.-.lt:w~~::/I,_1~~1.t.~!illK~~;;;~.n,·~t-~ft·;~t~#!~t-:ol}t~~~m;l~I·J:~~!-~l,~:~~;·:~~· 
~l~St.J. ~ 

IS l: l ,4-Dichlorobenzene-d4 (BN) 
rC'I A. nt.. ........... +\..ra.,.~-A 1 C\ fRN\ 

IS 2: Naphthalene-dB (BN) 
lS 5: Chrvscne-d12 (BN) 

IS 3: Accnaphthenc-dlO (BN) 
lS 6: Perylene-d I 2 (BN) 

_, 



\.._ \._ \.._ 

Semivolatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project: ~;4 'H. Dr:IJ ,1....~ ARJCOC #: b Olj 5"61 Laboratory SamplciDs: _l[.._Y..:....:l=V"'-"{r.__-=C.!::?~J-=-{ 0""-"-..:...} ----------
Laboratory: 6 t l SDG #: y "f ~If f( 

Methods: tf\.br&J.?o c. 
#of Samples: I Matrix: ..Ut-e..J"'--1 Batch #s: ~"18"~'1 

; ~mi~~ ~~~~~~~~~~!~~~~~+ ·.~.;~,~t~a~~~lt 1 

A 1108-95-2 !Phenol 11/'10.80 I ll/4 I .../ 117 I V I.·./ I ../I../' IV" I .. !/"" I V I/ I .VA- I.M.( I;\/-"\ 
BN 1111-44-4 lbis(2-Chloroethyl)ether IV 10.10 I I I t/ I V 
A 195-57-8 12-Chlorophenol l\/10.80 I I I V I \/"". I/ I./ I v ............ 1.,./1 r/ 

BN 1541-73-1 11,3-Dicblorobenzene h/10.60 I \ I v I v 
1°'1·.•aN•·•Ii~~flt;4~P.i~t]JQ!b~~~>:.;.:Ji:XIq~~if:\t·':~'·:t·:'.:.I;?:V:);;I}02~J:it~~·Jp::c::EIZtr0~!1/~::tL~ti.~~'~,:I.:~<L'.01·.·0:·I·•··:·I······ .I. · f·.· •••• · 

BN 195-50·1 11,2-Dichlorobenzenc l/10.40 I I._ I V I V 
A 195-48-7 lo-crcsol I vf0.70 I I I v I V V""'"' ~,..- /1~1._.,.. 

BN 1108-60-1 lbis(2-cbloroisopropyl)ethcr VIO.OI I I I v I v 
A 1106-44-5 lm,p-cresols !71o.60 I I I V I V I I I I IV I"-' IV' I 1../' I VI 1/ 

BN 1621-64-7 IN-Nitroso-di-n-propylarnine lvlo.so I I IV 1-v I I I I I vI / I v I I Il-l 1 
1• .. ,.tiN lfl.~~~~ l«~x&i;l!i()riJe~~· ·:···· · .. ·'lvlo,3Ql ·::<1:: •. ·J :v>l··v.;:'J: .. j:;~ ••.. r:-J-·.··;nerr\l;0:!'li~TI~ws;r.J~~I/1·· .• J7 
2 'f'BNI~s·9~,~r··i.:IF!fu>~~·>•:':_'.i':'I\.XIMO.·.f:::-·;-r.:.~:q\V'''~tif'.:tt:'\f:,;.: •. ;:J.Il·.··.··.'·:I10':·~;F~Iv\SI;ff02J .• w,.·tw ·.1·.··· 
2 I BN 178-59·1 llsophorone k/10.40 I I I 1/ I V 
2 1 A 188-75-s 12-Nitrophenol lviO.lO I I I v ··1 v 
2 I A 1105-67-9 12,4-Dimethylphenol ~~0.20 I \ I ~/ I ,/ 
2 I BN 1111-91-1 lbis(2-Chlorocthoxy)methane lviO.JO I \ I v I ./ 

2 I A 1120-83-2 12,4-Dichlorophenol IJI0.20 I I I V I 1/ 
2 I BN 1120-82-1 11,2,4-Trichlorobenzene lv\0.20 I I I v I v viJ 1/ 1v vlv-
2 I BN 191-20-3 !Naphthalene VI0.70 I I I v I v I .V 
2 1 BN 1106-47-8 14-Chloroaniline lv1o.ot I \ I v I v"' ll'l. '-1 
2 I BN 187-68-3 IHcxachlorobutadlenc IVIO.Ol I I I v I V_ I r/' v1v-1v 1./"' I v I V 

2 I A 159-50-7 14-Chloro-3-mcthylphenol 1~10.20 I tf I ~ I ../ it/lvlv .,.,.r I /. I .....-
2 I BN 191-57-6 12-Mcthylnaphthalene IJI0.40 I ./ I v I V 
3 I BN 177-47-4 IHexachlorocyclopentadicne VjO.OI I V I v I v 
3 I A 188-06-2 I2,4,6-Trlch1orophenol V 10.20 Ill/ A I ./ I V I./' I..- v vlviV 
3 I A 195-95-4 12,4,5-Trlchlorophenol 1Jio.20 I '1 I v I V I 1 \r; ..,..., (/"""I v v" 171-v 1, I ~ 

Comments: Notes: Shaded rows are RCRA compounds. rv Jr.==..AJ$f .At;p l."c.c.~'"' 

Reviewed Bv: .;;;::::::: ---,.. ~--- Date: '1/17/o J 



Semivolatile Organics Page 2 of3 

Site/Project: ~;).._ '-l L D .. ; I L~ ARICOC #: bo"i 561 Batch #s: -'kQ-;:;4'~-~ok.....,.5""--'-Y------------------
Laboratory: (7 1:: L SDO #: '-14 :ll.f ~ #of Samples: ! Matrix: _!!:_f. ... ~~ 

,, ::8 ~[~,.,~~~~~~,~~~" ...... ;~~~· 
BN 9 1-58-7 12-Chtoronaphthalene 1J!o.so I -;.;A- 1-v 1-\./ I v I v I I I I I I It-"& I~- L.vA 
BN 8-74-4 12·Nitroaniline ( 6 - ~ f\./lo.oi I I I t/ -~ lf 88-74 

BN l: !1-11-3 IDimethylphthalate lv1Ml I I I v I V 
BN 21 l8-96·8 IAcenaphthylcne lvi0.90 I I I , / I v 
BN 61 l6-2o-2 12,6-Dinitrototuene Mo.2o I ~ I v I v I J-
BN 9-09-2 I3~Nitroaniline ( ........ -) lv1o.ot I ./ I V I V H (), I 99-0 

BN S 3-32-9 fAcenaphthene VJo.90 I .1\/'4 I(), 'ilY' I J I v 
3 I A 151-28-5 12,4-Dinitrophenol 1v10.01 I / I v II/ ll./1,~-

V"'l v IV vl~-lv"" 

3 1 A 1too.o2-1 14-Nitrophenot lt/Jo:oi_rv""" J~_jQ,'iB: I v V"lv v v \/""I v 
3 I BN 1132-64-9 IDibcnzofuran l\/10.80 I ,/1/'A-1 \7 I \7 
3.·1::s'NJt2i;.14-+"ltH:::l:>iPttt.6t~1u~',~ ·:S.~Ii• <I ···1•··. 1:.\ •• .r~:.k;vc~ ··:,· · 
3 1 sN 184-66-2 IDiethytphthaJate 1v"lo.o1 I l 1-\/'- lv 
3 1 BN 17oo5-72-3I4-Chtorophcnyl-phenylethcrK/1o.40 I I I v lv 

3 I BN 186-73-7 IFiuorcne h/]0.90 I I I V I \/"' 
3 I BN 1100-01-6 14-Nitroanlline (p -) fllo~ol I J-" I v I V" 
4 I A 1534-52-1 14,6-Dinitro-2-methylphenol h/]0.01 I ../ I v"-- 1-J 
4 I BN 186·30-6 !Diphenylamine ~0.01 I /VA I \ / I \/ 
4 I BN 1101-55-3 I4-Bromopheny1-pheny1etherf/IO.IO I I I V I V 
4 l BN]il8•74-l·ltieXal:No.robenz,eTle ., • ~~ J ; l<~liC/1J;). ', J.,:,J .It/' h/':•J.V':,'f:~F~/1 r/:".' 

-

4. ·1 .A 187~8&:5 ··I.Pe!ltac~1qrop~e~ol~:__llii!J~os 1~--\/ • F-./ .TX/:/jj': ;; ['"]·· :J0'T~<:',I-V71i1EFvc'·l:.(-'· ····I 

4 I BN 185-01-8 !Phenanthrene h/10.70 I f"""A I II' ll7 
4 I BN 1120-12·7 !Anthracene IV1o.70 I I I../ -I v 

86-74-8 Carbazole IVIO.Ol I I I V' I """ v 
4 BN 84-74-2 Di-n~utylphthalate "' 0.01 vlv"' 

206-44-0 Fluoranthene I \I IV 10.60 I I I v I v 
129-00-Q Pyrcnc 11/10.60 I I I / I v .. / vI ....-I v I_L]V""' I ./ 
85-68-7 1Buty1benzylpbthalate h/ bthalate MO.Ol I I I V I V 
91-94-1 13,3'-Dichlorobenzidine Jl benzidine lviO.OI l I . I v I v 
56-55-3 IBenzo(a)antil 

.. 
'": _ I . I racene 1\/lo.so 1 r 1 v 1 v 1 r 
L ;,ents: 

W' \V I \f tJ 



'---

Semivolatile Organics 

Site/Project: Sik ~ L D ,.;fl,~ 

Laboratory: (, t-L 

ARICOC #: L 0 l.f S"& 'j 

SDG #: 'i '1l 'I ~ 

~ 

Batch #s: 8"Y 8'l5 Lf 

#of Samples: I Matrix: C..{; .. C.O"- .l 

. "i :. · •' · · · •. · ' Callb iCCV..: · · · .. · · ., · · Field 
I ' · ·. > > ,. • . . . .. . ·Min ·, ;_,: ·.: · · · :~-.:, ~0!,: ,·%[).·:MethOd -- ·. · ., LCS . · .. · ... ·. Eqt.il.p, .Field 
·;/ ·.··.·.····· .-:·. ·.·.·. __ ,_· ... -::·-·:c~··b;·--. ;;··-:-:.-.~· ... ·r·~---.·- .. -- ...... ·.· 

~~: s~~ .c~.s.w.. _::·· N~~~·,· · , ~a~~· ~~~---· ·. ·.· .. ·'.]R2'·~:. · · :. e·~-.~~- ~s ~~~~ .R_po ~-~s .~$:: Sl.!lk8ll1tan~ 
· ... ·., .. " .·.·< :: : , .-c·_~ ·. . ._·_· >.o: ~~~ 20~ ._. ·.· ·: : . . .:-.<:. . 

5 BN 218-01-9 Chrysene I~Jiio I A/lA I V I \/ I V I V I I Ln L I I I ;t/1\ I A/A 
5 BN 117·81·7 bis(2-Ethylhexyl)phthaJate (vlo.ol I \ I V-I V 1-1 -I o. 07Lfs 
6 BN 117-84..0 Di-n-octylphthalate u21om 1-\- I -v - I V" I I I v 
6 BN 205·99-2 Bei12D(h)fluoranthene 1/'10.70 I I I \/ I V 
6 BN 207..08-9 Benzo(k)fluoranthene hL'Io.7o I I IV I \7 
6 BN 50-32-8 Benzo(a)pyrene ll/ lo.7o I \II I ./ I 1/ 
6 BN 193-39·5 Indeno(l,2,3-cd)pyrene lv 10.50 I \/ I~/ h/ 
6 BN 53-70-3 Dibenzo(a,h)anthraccne I vlo.4o I v I v I v 
6 BN 191-24-2 Benzo(g,h.i)perylene lv lo.so I ~1 \/ I \7 .. IJII-JI I I I I I I I .f I ~ 

·'~pi~';,, 

'1~!~ 

SMC I: Nitrobenz.ene-dS (BN) 
SMC 4: Phenol·dS (A) 
SMC 7: 2·2·Chlorophenol-d4 (A) 

_e_ ... ~M 

IS I: 1,4-Dichlorobenz.ene-d4 (BN) 
IS 4: Phenathrene-dlO (BN) 

Surro~tate Recovery Outliers 
Comments: 

~ 
--+---

SMC 2: 2·Fiuorobiphenyl (BN) SMC 3: Terphcnyl-dl4 (BN) 
SMC S: 2-Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: 1,2-Dichlorobenzcne-d4 (BN) 

Internal Standard Outliers 

IS 2: Naphthalene-dB (BN) 
IS 5: Chrysene-dl2 (BN) 

~ 

IS 3: Accnaphthene-diO (BN) 
IS 6: Perylene-dl2 (BN) 

~-

N1A 

~ 

\ 

Page 3 of3 



~ ~ \. 
Organics (supplemental) 

Site/Project::,ik4!. Q,..:LI.(.....s AR/COC#: 60YifG #ofSamples: if: Matrix:_-=s;_;;~_.-...;..1 _________ _ 

Laboratory: G f l Laboratory Report#: 4 'i l 't ') Laboratory Sample IDs: _'i.:....'1.....:l:_'<:;...;7_-.!::00~IL.....S!!:cbJI~---o-=...::o;,...::8':::...._ _________ _ 

Methods: Hilt f{uf) t:~r-11'::. Batch #s: _[!:s_bli, '6_'-1 II~ -

oSI CA$#~j~~? ',·~~~~~~~,i~~j~~!t;,~.~~,~~:;t~·~~···~~ eJfi··· 
~..-vAt' I ,/ I ,/ I v/ .1.....-'l ......... ll.o-"" I/V4-I!V4 I"Vt.\- l-vA I 17 ,-A.M-13"1 \.f.¥7 ~ 1 0~ 0 y 

-~/-(") 

(.~ fl C..R.n lv ~ IA..I'A l-1/ ,/ I/ ./[ tL[ ...........-~J~}tV'~[~J \? A/A 

~LA \1 S' ....,..v~ ... 1-t 
"I' 1\ 

~ 

-(')( u.'kn~ 

Notes: Shaded rows are RCRA compounds. 
Comments: (D ,....~/.-..&() w- DA.O ~(.ItO rw'-..-...A. ~ s~ .c,.._ t1J1...,- Sl>' J• ~ OQu ~...s<- ""' .... , ... .j.. ........ ol.'lll .......l. ~ 
~ ar ....,cllr Q.(.. cr-\-c.r t... ......-,. ........,\. "]{;;. GltO C.a.k ""Gr" ... l/w- .Sk~ .,..d CDC: c,..'}v; .. .,.....c.........,!_ 

~ f'~-olt.l .l"f·~ s ... '>-·'lW. ,v&) ac.. c..r·..._,.-.... Reviewed By: ::;:;;;::::= ""»" s;:::::-~ Date: ~ dfl.dl / 

11/A<s.N<~-+ .Afpl.ll-~r 



Or~anics (supplemental) 

Site/Project: S;k. ~I. D ~ :11~'0 ARICOC #: GOlf 'i6, . #of Samples: ..2 Matrix: ~<=<1-1 ""'L,.-"'o!::..·'::::<A...f~--------
t 

Laboratory: GeL Laboratory Report#: l.f'H "l8' Laboratory Sample IDs: y~o..l l¥~ -od '7{DRo) .r -o;o(Gf1o) 

Methods: ff'A1\01~.4-/6CDR.o\. Batcb#s: -~'1_1..6).. 1 <i?Y'1 3! 
r--T . .., ........ . 

IS I. CAS.# . ··~· •.. ·· . N~~e.·· .··.· ~·m~-·~! 1~~:· 1 ;:t ~iJ~ll1~fui~~$0 
l~94n[( ORo lv1 I \./' [.11/.?.lil , ......... I v-lfi.K-' I ~I v-I v 1,./ I '-iff I v II'V""..o,i ~~- I .A...AAr-

~ Sfl-0 

GR.O c.., R. 0 h/ ~ l/1~ rv ./ I a/ l./1 ,/I ./-f/V'A-~4 II'V4-l/i74--l ~-]-~ 

<71' l~tl S"W'rnC<:>vk 
O'l/.tl). :-- _l 

C)( r.r.~t·"\· 

Notes: Shaded rows are RCRA compounds. 
Comments: CD tJ.:. !"'J(p.stJ ~~._...~. ~ GRo ~~ s-"-('k-~J ~M- £b. 

/1./J'\:;,~<-H· Atf'J,< ... ~z. 

Reviewed By: ..;;::-- ~~> __ Date: -·q i&/o 1 



f 

..... ' \ 
Inorganic Metals 

SitrJProject: ':;;;k 'ib 0.-:u,v., ARJcoc #: -=6..._u_~'-'~~l:....::<.::..._ _____ _ 

Laboratory: G bL Laboratory Report#: _4....:......<~-!!:l-:::...lf..L..J_,__ ___ _ 

Methods: ~PAG 010& ("U..r\ b-rt~\7Y11 A {GVA~\ 
y 

rows are RCRA metals. SoUds-to-aqueous 

Comments: ~ ,._..S ~ P<.fl.,- '-"" l:(...(l pu-l..l.r--l o..
+ sv-• ... 1 u.:l. 

g .i:'c.Lcf. c;l."f • ,s· ... !).-. .~. /L'U Q.L vi": h.r ,'11\ 

0 ~ lT ......u...., "'ffi.rt..> h '!."-fi..S -001 ~o -ootr oAty, 

Laboratory Sample IDs: t{ '1 :> 'i i - 0 o '; h -tJ o .t 

mass {g} 1 sample vol. {ml}) x (1000 mil I liter)] I Dilutlon Jiactor = llgfl ,.v~~;<J..t AtP \.~~~(., 
Vi- cc:.s,c.. ""-~,'I.e.. s~ YL... .. + .:Ytl Cl.c:.. u.t.r:._ ,_...... .-w;- ~. -

Reviewed By: ~ ===r ___g:_,.>= Date: 'l Its/ o; 



Inorganic Metals 
Site/Project: ~ik 41.. Q,.;!I.L..j AR/COC#:__..G~0'-'4...,.5'-'6.._ct...._ _____ _ Laboratory Sample IDs: lt 4 1 'f {r - QO Y ( M) 
Laboratory: G t l SDG #: _Y.._'-1--'-=J_._~ .... X _______ _ 

Methods: fPA6o/C6(1=<.J) 1 ffA7'170AWAA) 

#of Samples: I Matrix: o,q..._~"....._J Batch #s: '10,-'10 1 k-~ ]\-..2 

:,g~~i:~;,: -,' ' 
,'AI"'._Jyte ; ICV CCV ICB CC.Jl LCS LCSD MSD Field · ·-·-- -<., (,..._'"-) ( }A-'1/t 1 Blanks 

·.: ... · 

7429-90-sAJ I v I_.L I v ITi~J-1-Jao r-c;.--- I v -1\2 I \L___f1Z I#A.-11\/AI/\:"'_1_1\2' ]_t.LA=:l#A.J -1--'A I MA 
· 7441),:39;;a:-na.nl~~e--IT·LFT:l-;·,l· ·77]T-V ':'l','l/EJ(?-J'S:'I;-p if;:;' '"'' r~?t"77717Dl::.uz±;;--c; -,·.r?r'': '<--l~'•l ~~2l}!,\l~_;,}iH'/>f-·•-- -· i-l'~?f·:.'···--1 ;-_-, .. ,.:_-.,;-I "'c::·:l ~_i-·•·'· 1 •--- •. -

.. 
7440-41·7 Be I V I I I I I I I v 
7.4.4~~·9C~'-'J7.z::r?J'·•-:/:J;·;J,·;: ;J ;V·::··+.t:.H3ll'-;~l ·;;;'i'd:S'L±dDU ·;;;y;-;](:Jf:.Y77FTY~!rr\ -: :JI:'l';:;~r_-!:Ki:~qq ""•--!1 ·_·-1 ·"-TT'~I···.:·i-1· .:_•-.J~ ',, 

7440-70-2 co I v I I I I t-l3. 'l. 1-:U. ~ I I I I I I I I I I I \ I I I v 
'14404't.::;Jct;lJ.i':::I;_;:::I8Ld·.-·· ·r·· -~_::~::r;a:~ws~"CT~.-J';:;I•·<~';j(:J~J ;·:,q;;t;'\T~T[0].7J·Y').li&''\<'lil :• '· ~· . .. , ... 

7440-48-4 Co I v I I I I f-0,,, 'i!"l V ID.I»O'Hf 
7440-50-Scu I vI I I I t-O.T731~8'/ I ,/ 
7439·89-6 Fe I v I I I I I v II 2. 8---
7439~95-4 M_g_ I v I I I I I I I v-
7439·96·5 Mn I v I I I I I I I I 
7440-02-0 Ni I l/ I 1 I_L _j__j-'____j___k 
7440-09·7 K I V I I I I f-Q: I 1-17. G 
744l):;l~~LI·:V I l , l·l t .0 <I ~·,·I •:t:: ·sTt.·c 'L·-1 <i'lJ:: :·;'!,I ''l\1 .'·•.I ··<T7t.~~··· ···:L·. .. ·····11' I- J 
7440-23-5 No 1---.;:T"TT---1 r-1--'41.!:.~-1-t?.T v 
7440-62-2 v I V I I I I I v I V 11..14 
7440-66-6Zn I v I ¥ l_..V l-3-!(b l-"'1.61 I ~ Ill' ~ v 1\V tY 

743~·92~l.f.b· .. rrv-o·.f7\7 ··1~•~771· 0:\IL.Zi··'I~'V<.- 1·0 .·'I:',\.2.' . .:1L'V:·'2:J·•vriiillt'~i:I-M1''1&4. T\/.·,I.M4: J• I 
7782<49-lSe 'l {7, .1··'\ ····.··L.:.:T-_: F3:fl"'f"J~l .['~'7, I<J-;_ JCC:1L_I-:'f0}F22LJ<7l'.t',~7T?T.••;J::.'l·'····:L:t ·• •:L ,., ~'··.-
744~~8--2-As :I v ~l--1____,--:'j.• 'I :-.l:v"" J.<~····j7;;"'T7T;Ji.~Jl..i]•• 'l>'::L-'<'1\ ;'<I·<J :~}I'TT?•L:J·: •,;l·?:J·. <.r I ·. , ... , .. ·I li •1· · 
7440-36-0 Sb I 1/_ I I I I 17. OS t-'-1. y 
7440-28-0TI I v I \V I¥ I v IS."'Y I ..; I -I I "' I "' I..Y I J I>¥ _j_j'_l .Y _L-J 

:7439-97-'lla\1···~·/•·I"CI/~~~l.'\Z~f-o•®lf!O,Inl·r •Q'• 1->0'/l'~-.·.·.:•··1; ~·]/VAll!)~-- ••l&A9.WA>J».o\: ~A.· .. ·~_,-w \Y, ... · I \;JJ 
~ 

Cyanide CN 

Notes: Shaded rows are RCRA metals. Sollds-to-aqueouuonvenlon: mg I kg= 118 I g : [(11g I g) x (sample mass {g) I sample vol. (ml)) x (I 000 mill liter)]/ Dilution Factor = 118 II A/A"" ...U<+ ~ ~ ....... ,~ 
Comments:CPM-S~ ~-~" ~ r,-:.J o~"' -c..,-t- (.,.,~ o.-.~YW- SM- C.:-~«- ~Lt..: s)....k-1. ...._t( Q( c..--•kr•"a ~ .......4. 

ReviewedBy: ~--==< Date. J IIR.I o 1 



\... \._ L 
General Chemistry 

Site/Project $ik.'t~ tl~:t\,1-J AR/COC #: bol/5'"6 2 / (0'131C Laboratory Sample IDs: yi.A l-lffs'....UDt'" [.£<:;} 
------~~--------------------------

Laboratory: G t l Labomtory Report#: '14 l y 8 /'1~ .).1( 7 

Methods: rf/'A 1 li ' A. 
#of Samples: J; Matrix:/ a.po.~......J .' Y. :;a; I 

0 '~"' 
{ .)otl) 

CCV I ICB I CCB 

t/'1/ 1/ v 

/I .J I 0-01~ 

Lt 'i ).. 4 1 -QO) ).., -oo~ 

Batch#s: S=y.l6~. 90190 , 

NA 

/V~_,./J,'Jr ~f~'t.oS" Comments:(!) .M-5 '-~· ~ s.:l s....,.t. . .) p.s~r.......l'""' " ~ ~ ......,tt,..r SI)G • .,._~ .... ~ .... 4--\c-cl. ~\ ~ -·>s A;J. "-'"r .-..c..\- <2.<- v·.......,'l.,"'-\- ~ "·P'i"""~ 
C...,....\, SiJ llltll .....,.\-- ~ c,-. ).;: ... 

(21 ~ct...p .. s .. !l.-."rl-¥. /1/u ~(. c ..... w ....... 

Reviewed By: ~- -:z ~ ...,... ~ Date: '7 /1 J-/o 1 



l \ ~ 

Radiochemistry 
Site/Project: S.1c. 4 t D,. .11,1....~ 

.;1 
AR/COC #: bo'i 3 ) ' Laboratory Sample IDs: 4 "'( j. ~ 7 - Ouq h -<)( t 

Laboratory: 6 c£.. SDG #:_lf:.....;4;,;;l;_>.t_7 ________ ------------------------

Methods: lfuL ~D(c,A--. )ik.c.) 
1 
fM'f<'<:l,()~~ $) 

1 
t!:f'I><TD&,() lll-l) 

# of Samples: lf Matrix: • I Batch #s: ~ ~-/l.f j , fs'S }lf 'i, '!(G. '1 'I J 
I 

. ' 

~~ 
~ ID ~~· RER 

ISffrace 

Criteria I u I 20"Ai I 25% I <t.O I U I <1.0 I U I I I 50-105 50-105 
H3 I ~ I lL l.v~ ltVAt I ./ I N.llr I NAt-
U-238 JV"l" 1...::: 
U-234 -......... 
U-235/-236 ~"'-.. 
Th-232 ~ 
Th-228 " 111~230 I'. 
Pu-239/-240 .......... 
Gross Alpha v v I N'A ltV .A v INA IN"\ .......... 
Nonvolatile Beta ~ 1/ IN4 INA !/ tvJlr:INPf 

""" Ra-226 " Ra·228 ........ 

Ni-63 .......... 
Gamma Spec. Am-241 v v INA INA- v M'h .dLfr_ " Gamma Spec. Cs-137 _l Y~~l]-_l -1 l J L":-
Gamma Spec. Co-60 .v _y IJ..-_I.Y Jy .~ l "-.., 

"-· 

Comments: 
.~~ij!'rl'~~.r;<··;;;~;~iM!fft~:,''F'· i';;:·tt~lAAlf,t"~f/i:_::;;;;fyp!,~#l%~~L:: (bMJ-\- ~.r perJ,..,.,....J. o..- S6-fl..s £A,...,. oh..- SOGs. 

Iso-U Alpha spec. U-232 NA S~W Cli.Lt a..L cr. 'k·~ ~ "'-"C.-i. 

.VA"'#"'i A(r').u.H 

'F:.. c .. ...,_""' ~,u.J 

1 lso-Pu Alphaspec. Pu-242 NA &~\ck .).~. -:r ... L~. No Q~ c..-.'k,;q. 
1 Iso· Th Alpha spec. Th·229 NA 

Am-241 I Alpha spec. I Am-242 I NA 
Sr-90 I Beta I Y ingrowth I NA 
Ni-63 I Beta I NA I N~ ICP 
Ra-226 I Deamination I NA I NA 
Ra-226 I A!Q_haspec. I Ba-133 orRa-225 INA 
Ra-228 I Gamma spec. I Ba-133 I NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
Reviewed By: :><- ~ ~ Date: 701/o 1 



Radiochemistry 
Site/Project: 'Sib:. l( ~ D.-.11,'1 AR/COC #: (~ o Y 56 "'I Laboratory Sample IDs: t{ Lf) 'i r -cJ 0 5"" -.oo6 -o o 7 

Laboratory: G. 1:- L SDG #: _4...:.....!...¥c..).....:.'i.::...~--------- ----------------------_..:.:.~-'--
Methods: ~'jO::J.o CG...J?scol/1?) 

1 
fflh'i~l.l (() .. ,......._ S14:o) 1 fPA '?06 .o(Hry) 

# ofSamples: .2> Matrix: ~y,..(.f"'sf Batch#s: -'$(2..Jiw.lf~·)'_]'-tt-S:.a....L~-..:.;II~).=r/:.._;t_~r-=..1.l~J -------------
_.,, 

······::.• .. •·i~~ti~l.~. 
Criteria 
H3 
U-238 
U-234 
U-235/-236 
Th-232 
Th-228 
Th-230 
Pu-239/-240 
Gross Alpha 
Nonvolatile Beta 
Ra-226 
Ra-228 
Ni-63 

fi O u> 
Method 
Blanks 

u 
v 

J 
\.7 

Gamma Spec. Am-241 i./ 
Gamma ~ec. Cs-137 -, 
Gamma Spec. Co-60 v 

·p~~meter , iMettio<t; • ...... • 
I so-U Alpha spec. 

lso-Pu Alphagpec. 
Iso-Th Alpha spec. 
Arn-241 Aloha spec. 
Sr-90 Beta 
Ni-63 Beta 
Ra-226 Deamination 
Ra-226 Alpha spec. 

.. • ••••• ' .! . .jl~;~i~¥ > < •.. 
Sample 

ID 
Isotope I ISrfrac:e 

Blanks 

20% I 25% I <1.0 I U I <1.0 I U 50-105 
/ INA- I .Vi\_ I N'A l;:;.ar~l-#.1\ 1\ 

/VFF' ~ 
............ 

~ 
~ 

. V-L~ I N'A I /\/" N'-Ar I ,v4 
v I /VIA I~ I /'.//><' /V Pr- r I/ A, 

·/ lA/A I A/.4 /\/,...... ti.IA A/.A 
I I I I 1 I T 

or I IY I.V l l 

Comments: 

....... 

"""-

Sample 
ID 

~ 

""' """-
""' 

Isotope ISrfrac:e 

50-105 

" ......_, 

"'::::: 
~ 

· ' ·:typlt;llFl"l'#~ii· > ~ TY~Ic&,t¢a,tli.,. · (\)..W+ Ac.p . .~o p.u.h"~ ~~ .:.~&Q ~- 6YL..r 5f)G~. 
Sk...~ ~II c<_c_ c..r-'0.-... ~ ,._....\.. 

NA:: Ala+ A-,lp),ru.k'l. 

~ '-"'" ,......,....+,'...t...J 
U-232 NA 
Pu-242 NA 
Th-229 NA 
Am-242 NA 
y inJUOwth NA 
NA NibyiCP 
NA NA 
Ba-133 or Ra-225 NA 

Ra-228 Gamma sp~_.:_ Ba-133 NA 

·rna spec. LCS contains: Am· 241, Cs-13 7, and Co~O n ' ___ , 

·"'evtewed By: r.,-- - :-?" ·· ~--~·====~?~.~~=~~~ Date: !/l_ '1_j_ 



Records Center Code: ER /1309/234 DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Tijeras Arroyo Op Unit (Site 
46 Drilling) 

Task No./Service Order: 7225_02.02.06/ CFO 11 

SNL Task Leader: COLLINS Org/Mail Stop: 06133/1087 

SMO Project Coordinator: SALMI Sample Ship Date: 6/18/01 

ARCOC Lab 

604316 GEL 

604569 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

-------

Preliminary Final 
LabiD Received Received 

44247A 7/19/01 

44247B 7/19/01 

Date 
Correction 

· g -C,,.O / Request#: 

i$ ... \"~ ... o( Requester: 

f-t'a~ 0 I Signature: 

Faxed To: 

Person Notified: 

EDDReq'd EDDRec'd 
YES NO YES NO 

CKJD C!JD 
CKJD mo 
DD DD 

.... 

Po .lo "' c.;_ ~ 

t!Al\ioS 

Filed in Records Center/ER: 

Transmitted By: Palo o (\ 1. a_.., 

Filed By: 

Comments: Electronic data on Q:/SMO/STARIEDD by COC 

Received (Records Center) By: ---------------



~ "-
Contract Verification Review (CVR) 

Project Leader COLLINS Project Name TIJERAS ARROYO OP UNIT (SITE 46 
DRILLING) 

AR/COC No. 604316 & 604569 . Analytical Lab GEL ------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analvsis R . -- d Chain of Custody Record and Loa-In lnf, f -. ----

Line Com Jete? 
i No. Item Yes No 
1 1.1 All. items on COC complete - data en!Jy clerk initialed and dated X 

1 1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# andtyQ.es of analyses recsuested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete ·x 
1.6 Lab sample number(s} provided and SNL sample number(s) cross X 

referenced and correct 

1.7 Date sam_Qies received X 
1.8 Condition upon receipt Information Qrovided X 

. -

Line Com Jete? 
No. Item Yes No 

2.1 Data reviewed· signature X 
2.2 Method reference number(s) complete and correct X 

I 2.3 OC analysis and acceptance limits provided (MB, LCS, Replicate} X 
2.4 Matrix spike/matrix spike duplicate data orovided{if reauested) X 
2.5 Detection limits provided; POL and MDUor lOLl, MDA andk X 
2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usina correct sianificant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable} reported 
2.10 Narrative provided X 
2.11 TAT met X 

\._ 

Case No. 7225_02.02.06 

SDG No. 44247 A & B 

If no explain 

If no explain 

2.12 Hold times met x· SAMPLE #055885-008 RECEIVED PAST HOLDING 
TIME 

2.13 Contractual qualifiers provided X 
2.14 A!Lrequested result.J!n_cj__TIC (If reouested) data provided X 

Resolved? 1 

Yes No ' 

Resolved? 
Yes No 

-

X 



Contract Verification Review (Continued) 

-·- - - ... -· -· 

Item Yes No If no, Sample ID No./Fraction(s) and Analysis _ 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

I 3.3 Accuracy X 
' a) Laboratory control samples accuracy reoorted and met for all samoles 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X MERCURY FAILED RECOVERY LIMITS 
DRO FAILED RECOVERY LIMITS FOR MSD 

3.4 Precision X RPD FOR MERCURY OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X ACETONE DETECTED IN VOC METHOD BLANK 
a) Method or reagent blank data reported and met for all samples BIS(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC 

METHOD BLANK 
DIESEL RANGE ORGANICS DETECTED IN TPH METHOD 
BLANK 
CALCIUM DETECTED IN METALS BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X BROMOFORM & DBCM DETECTED IN VOC EQUIPMENT 
BLANK 
DIESEL RANGE ORGANICS DETECTED IN TPH EQUIPMENT 
BLANK 
CALCIUM, SODIUM & ZINC DETECTED IN METALS 
EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "B"-analyte found in X 
method blank above the MDL for organic or above the PQL for inorganic; "U"-

I analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analysis done beyond the holdinQ time 

3. 7 Narrative addresses planchet flaming for gross alpha/bet X 

7 :1rrative included, correct, and complete t 
1?-=. ' I - .. 1 - &_. -----~..J...._--1 ~-- ---.i.L..-....1..., ft~~n 1 .... :,.1. AV 

• lftrt\ ""'",.. I 
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Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X -

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 
·-



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 
--

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

LCS/LCD 8270 RPDs FOR LCS/LCDs INCORRECTLY REPORTED AS 0 (PG. 773 & 778) 

Were deficiencies unresolved?J'Yes ONo 

Based on the review, this data package is complete. OYes i'No 
If no, provide: nonconformance report or correction request number 2826 and date correction request was submitted: 8-6-2001 

Reviewed by: W . Po. 0 o 06 r i.,ra , Date: 8-6-2001 Closed by: , L\ • \?q,..Q a .... ,; &.....Date: B- l 4- -~ ( 

• .. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

JUN 1 6 200f) 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE} and Sandia Corporation, DOE is 
submitting a copy of the supplemental residential risk screening results for solid 
waste management units (SWMUs) 4, 5, 52, 233, and 234 identified as SWMUs 
under the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories, 
New Mexico (EPA ID No. NM589011 0518). 

SWMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable 
Unit in Technical Area IIIN. The original No Further Action (NFA} Proposals for 
SWMUs 4, 5, and 52 were submitted to the New Mexico Environment Department 
(NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September 
1995. Additionally, a response was submitted to NMED in January 1998 and October 
1998 to each of two separate Requests for Supplemental Information (RSis) for 
SWMUs 4, 5 and 52. A third response to an RSI request was submitted to NMED in 
May 2001 for SWMU 52. In December 2002, supplemental RSI information was 
summarized and provided to NMED for SWMU 5. 

SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The origin~l NFA 
proposals for SWMUs 233 and 234 were submitted to NMED in June 1995 as part of 
the Round 2 NFA submittals. Additionally, responses were submitted to NMED in 
October 1996, December 1999, and December 2000 for three separate RSis. 

The enclosed information updates the residential risk screening results for these five 
SWMUs to achieve consistency with the methodology currently used by the Sandia 
ER Project and is provided to the NMED to support a determination of Corrective 
Action Complete Without Controls for these five sites. 

The Compliance Order on Consent (COOC) contains deliverable dates for 
Investigation Reports related to two of these sites: SWMU 4 by March 31, 2006; and 
SWMU 52 by September 30, 2004. For each of these sites, the previously submitted 
NFA proposals and RSI responses (referenced above) satisfy these deliverables as 
indicated by footnote 1 to Table Xl-3 of the COOC. No further site-specific 
investigations have been undertaken at either of these SWMUs, eliminating the need 



Mr. J. Bearzi (2) JUN 1 G ~"0.5 

for additional investigation reporting. The information included with this submittal is 
limited to updated residential risk screening results using current methodology. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosures 

cc w/enclosures: 

Sincerely, 

/I.UiL,t_~ 
Patty Wagner ~h
Manager 

W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 
M. Gardipe, NNSNSC/ERD 
J. Volkerding, DOE-NMED-08 
D. Pepe, NMED-08, Santa Fe 

cc w/o enclosures: 
J. Estrada, SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
S. Griffith, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 
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Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the 
United States Department of Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000. 



INTRODUCTION 

The Environmental Restoration Project-at Sandia National Laboratories/New Mexico (SNL!NM) 
is responsible for the investigation and remediation, as necessary, of solid waste management 
units (SWMUs) identified in the Hazardous and Solid Waste Amendments module of the 
Resource Conservation and Recovery Act (RCRA) permit. All activities under the RCRA permit, 
including the investigation and remediation of SWMUs, are regulated by the New Mexico 
Environment Department (NMED). 

This supplemental risk document addresses five SWMUs (4, 5, 52, 233, and 234), which have 
been proposed for No Further Action (NFA) but are yet to be considered appropriate for NFA by 
the NMED. A brief site history and residential risk assessment analysis for SWMUs 5, 233 
and 234, as well as comprehensive risk assessment reports for SWMUs 4 and 52 are included 
in this document. The reports for SWMUs 4 and 52 replace earlier risk assessments and 
provide human health risk assessments for both industrial and residential land-use scenarios as 
well as ecological risk assessments. 

All of the risk assessments in this document were completed using a residential land-use 
scenario and risk guidance provided by the NMED in the "Technical Background Document for 
Development of Soil Screening Levels" (NMED December 2000). Appendix 1 in the reports for 
SWMUs 4 and 52 contains the SNL!NM default exposure pathways and input parameters. For 
SWMUs that exceeded NMED risk guidance levels, summary statistics (upper confidence limits 
[UCLs]) were calculated for the constituents that were primary contributors to the overall risk 
and are included as attachments in the individual reports. Standard U.S. Environmental 
Protection Agency guidance (EPA 1992) was used to calculate the UCLs. 

In April 2003, the NMED requested that SNL/NM change its risk approach to include the dermal 
pathway for all land-use scenarios and to eliminate the food ingestion pathway for the 
residential land-use scenario. 

In April 2004, the NMED issued the Compliance Order on Consent (Consent Order) (NMED 
April 2004) that resulted in another change related to the risk assessment process. The 
Consent Order replaced the "no further action" terminology by establishing two categories of 
sites for which corrective action is complete: Corrective Action Complete With Controls and 
Corrective Action Complete Without Controls. 

The supplemental risk assessments in this document provide the basis for determining the 
appropriate category (Corrective Action Complete With Controls or Corrective Action Complete 
Without Controls) for each of the five SWMUs analyzed. Each of the SWMUs addressed in this 
document poses an insignificant risk to human health under the residential land-use scenario. 
Thus a Certificate of Completion is requested from the NMED, designating each of the SWMUs 
in this document as Corrective Action Complete Without Controls. 

Additional information, including detailed descriptions of site location, history, characterization, 
confirmatory sampling events, and other related data, is contained in the NFA proposal, 
response to Request for Supplemental Information, or response to Notice of Deficiency 
documents for each SWMU. Supplemental information for each SWMU is identified in Table 1. 

AU6-05/WP/SNL05:R5701.doc 1 840857.04.22 06/13/05 10:22 AM 



Table 1 
Identification of Documents with Supplemental Information for Each 

SNL/NM SWMU Proposed for Corrective Action Complete Without Controls 

OU Name ou SWMU 
Liquid Waste Disposal 1307 
System 
Liquid Waste Disposal 1307 
System 

Liquid Waste Disposal 1307 
System 

Tijeras Arroyo 1309 

Tijeras Arroyo 1309 

= Liquid Waste Disposal System. 
= No Further Action. 
= Notice of Deficiency. 
= Operable Unit. 

4 

5 

52 

233 

234 

LWDS 
NFA 
NOD 
ou 
RCRA 
RFI 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

RSI 
SNUNM 
SWMU 

= Request for Supplemental Information. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 

AU6-05/WP/SNL05:R5701.doc 2 

NFA Date Response to NOD or 
Submitted/Batch No. RSI Submittal Date 

September 1995/ January 1998 and 
LWDS RFI Report October 1998 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

December 2002 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

May 2001 
June 1995/2 October 1996, 

December1999,and 
December 2002 

June 1995/2 October 1996, 
December 1999, and 

December 2002 
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3.0 SWMU 234: STORM DRAIN SYSTEM OUTFALL 

3.1 Site Location and Operational History 

SWMU 234 at SNLINM is located about 145 feet south of TA-IV on land that is owned by KAFB 
and leased to the DOE. SWMU 234 encompasses 0.15 acres of unpaved ground, consisting of 
a 270-foot-long earthen ditch that previously received storm water from a paved parking lot and 
storage yards located on the south side of Building 981. Storm water discharged at the site 
from the early 1980s through the early 1990s and was directed to the site via buried piping. The 
outfall was built in the early 1980s for the purpose of reducing the amount of soil erosion caused 
by storm water. The site is situated at the slope break between the steeply sloping, northern rim 
of Tijeras Arroyo and the nearly flat floodplain below. The vicinity of SWMU 234 is unpaved. 
Ground elevations at the site range from 5,385 to 5,341 feet amsl. 

SWMU 234 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 233. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs (the ER Project for RCRA Corrective Action, and the Storm Water 
Program annual reporting for NPDES compliance). The outfalls were added to the SWMU list in 
1993, even though no chemical releases had been reported for the catchment areas. Similarly, 
no stained soil was identified at SWMU 234 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. In September 2000, a review of historical 
aerial photography revealed that T A-I waste water from SWMU 46 had discharged into the 
same area as SWMU 234. This discharge of waste water occurred from 1948 to 1973. 

In the June 1995 NFA Proposal for SWMU 233, the potential COGs were considered to be 
chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel fuel, and 
mineral oil. This list of COGs was conservatively based upon chemicals used at TA-IV. The 
analytes of VOCs, SVOCs, RCRA metals, and chromium-VI are indicative of the COGs. 

The T A-IV outfalls discharge storm water about a dozen days per year in response to significant 
precipitation, typically resulting from summer thunderstorms. The outfalls do not discharge 
industrial waste water or septic waste. The SNLINM Storm Water Program collects TA-IV 
storm-water samples from Station 6 and reports the water quality data in the annual SNLINM 
Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no chemical 
releases have been reported at the TA-IV storm-water outfalls. None of the outfalls have been 
on the SNLINM radioactive materials management area list. 

Figure 3 shows the boundary of SWMU 234 and the sampling locations. 

3.2 Results of Risk Analysis 

The risk assessment calculation was performed using maximum COC concentrations and the 
methods specified in NMED's "Technical Background Document for Development of Soil 
Screening Levels" (NMED December 2000). As shown in Table 3, the total human health HI 
(0.46) is less than the NMED guidance value of 1 for the residential land-use scenario. The 
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)> Table 3 a;; 
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~ 
Human Health Risk Assessment Values for SWMU 234 Nonradiological COCs 

"'C 
iii 
z 
r 
0 
(J1 

Maximum/ 
;o UCL Concentration 
(J1 

" ~ 
c. 
0 

" 

N 
....>. 

IS: 
0 co 
(J1 

" 0 ... 
;., 
N 
0 
'12 

COG 
lnoraanic 
Arsenic 

Barium 

Cadmium 

Chromium, total 

Chromium VI 

Mercury 

Selenium 

Silver 

Oraanic 
Acenaphthene 

Acetone 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

bis(2-Ethylhexyl) phthalate 

Fluoranthene 

Fluorene 

~ Refer to footnotes at end of table. 
0 
(J1 

"' (j, 
Ol 

"'C 
s:: 

(mg/kg) 

7/4.60 

240 

2.9 

17.7 

2.08 

0.0603 

0.13C 

1 

0.00626 J 
0.015 

0.0212J 
0.258/0.242 

0.435/0.234 

0.506/0.375 

0.309/0.267 

0.471 

0.0182 J 

0.435 

0.0207 J 

0.0102 J 

0.28 JB 

0.450 

0.00666 J 

SNLINM 
Background 

Concentrationa 
(mg/kg) 

4.4 

200 

<1 

16.2 

NC 
<0.1 

<1 

<1 

-
-
-
-
-

-

-

-

-
-

-
-
-

-

-

Residential Land-Use Scenariob Residential Land-Use Scenariob 
(Maximum Concentrations) (UCL Concentrations) 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 

0.32 2E-5 0.21 1 E-5 

0.05 - 0.05 -
0.07 2E-9 0.07 2E-9 

0.00 - 0.00 -

0.01 1 E-8 0.01 1 E-8 
Below Below Below Below 

Backqround Backaround Backaround Backaround 
Below Below Below Below 

Backqround Backaround Backaround Backaround 
Below Below Below Below 

Backaround Backaround Backaround Backaround 

0.00 - 0.00 -
0.00 - 0.00 -

0.00 - 0.00 -

0.00 4E-7 0.00 4E-7 

0.00 7E-6 0.00 4E-6 

0.00 8E-7 0.00 6E-7 

0.00 5E-6 0.00 4E-6 

0.00 8E-8 0.00 8E-8 

0.00 6E-10 0.00 6E-10 

0.00 7E-9 0.00 ?E-9 

0.00 - 0.00 -
0.00 - 0.00 -
0.00 6E-9 0.00 6E-9 

0.00 - 0.00 -

0.00 - 0.00 -
----------------
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Table 3 (Concluded) 
Human Health Risk Assessment Values for SWMU 234 Nonradiological COCs 

SNLINM 
Maximum/ Background 

UCL Concentration Concentration3 

coc (mg/kg) {mg/kg) 
lndeno(1 ,2,3-c,d) pyrene 0.345 J -
Phenanthrene 0.139 -
Pyrene 0.603 -

Total 

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
aoinwiddie September 1997, Tijeras Supergroup. 
bEPA 1989. 
cMaximum concentration is one-half the detection limit. 
B = Analyte detected in method blank. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
UCL = Upper confidence limit (in bold). 

= Information not available. 

Residential Land-Use Scenariob Residential Land-Use Scenariob 
(Maximum Concentrations) (UCL Concentrations) 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 

0.00 6E-7 0.00 6E-7 

0.00 - 0.00 -
0.00 - 0.00 -

0.46 3E-5 0.35 2E-5 



total estimated excess cancer risk is 3E-5 for the residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ), thus the excess cancer risk for this site is higher than the suggested acceptable 
risk value. 

The estimated excess cancer risk is slightly higher than the NMED guidelines for the residential 
land-use scenario when maximum COC concentrations were used in the risk calculation. 
However, the site has been adequately characterized and average concentrations are more 
representative of actual site conditions. The UCL of the mean concentrations used for the main 
risk drivers at this site are as follows (Appendix 1 ): 

• Arsenic (4.60 mg/kg) 
• Benzo(a)anthracene (0.242 mg/kg) 
• Benzo(a)pyrene (0.234 mg/kg) 
• Benzo(b)fluoranthene (0.375 mg/kg) 
• Benzo(ghi)perylene (0.267 mg/kg) 

With the UCL of the mean concentrations, the total estimated excess cancer risk is reduced to 
2E-5. In addition, Table 4 shows that for the SWMU 234 associated background constituents, 
an estimated excess cancer risk of 1 E-5 for the residential land-use scenario. The estimated 
incremental cancer risk is 8.4E-6 for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering 
the residential land-use scenario. Thus, using realistic concentrations in the risk calculations 
that more accurately depict actual site conditions and incremental risk, the HI and estimated 
excess cancer risk are lower than NMED guidelines. 

Table 4 
Risk Assessment Values for SWMU 234 

Nonradiological Background Constituents 

Residential Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.20 
Barium 200 0.04 
Cadmium <1 -

Chromium, total 16.2 0.00 
Chromium VI NC -
Mercury <0.1 -

Selenium <1 -

Silver <1 -

Total 0.24 

aoinwiddie September 1997, Tijeras Supergroup Soils. 
bEPA 1989. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC =Not calculated. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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In conclusion, human health risk for SWMU 234 is within the acceptable range according to 
NMED guidance for a residential land-use scenario. 
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APPENDIX 1 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the COCs 
is more representative of actual site conditions. The NMED has proposed the use of the upper 
confidence limit (UCL) of the mean to represent average concentrations at a site (NMED 
December 2000). The UCL is calculated according to NMED guidance (Tharp June 2002) using 
the U.S. Environmental Protection Agency ProUCL program (EPA April 2002). Attached are the 
outputs from that program and the calculated UCLs used in the risk analysis. 
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ATTACHMENT 



SWMU 234 



SWMU 234 I 

Summary Statistics for arsenic 
Number of Samples 16 
Minimum 0.900 
Maximum 7.000 
Mean 3.261 
Median 2.765 
Standard Deviation 2.057 
Variance 4.231 
Coefficient of Variation 0.631 
Skewness 0.432 

Shapiro-Wilk Test Statisitic 0.912 
Shapiro-Wilk 5% Critical Value 0.887 
Data are Normal: Use Student's-t UCL 

I I 
991% UCL (Assuming Normal Data) 

Student's-t 4.599 

991% UCL (Adjusted for Skewness) 
Adjusted-CL T 4.567 
Modified-t 4.609 

991% Non-parametric UCL 
CLT 4.457 
Jackknife 4.599 
Standard Bootstrap 4.420 
Bootstrap-t 4.832 
Chebyshev (Mean, Std) 8.378 



SWMU 234 I 

Summary Statistics for benzo( a)anth racene 
Number of Samples 11 
Minimum 0.0005 
Maximum 0.258 
Mean 0.13087 
Median 0.16500 
Standard Deviation 0.08429 
Variance 0.00711 
Coefficient of Variation 0.64408 
Skewness -0.69832 

I I 
Shapiro-Wilk Test Statisitic 0.66877 
Shapiro-Wilk 5% Critical Value 0.85000 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

951% UCL (Assuming Normal Data) 
Student's-t 0.17694 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.16696 
Modified-t 0.17604 

951% Non-parametric UCL 
CLT 0.17268 
Jackknife 0.17694 
Standard Bootstrap 0.17118 
Bootstrap-t 0.16966 
Chebyshev (Mean, Std) 0.24165 



SWMU 234 I 

Summary Statistics for benzo( a )pyrene 
Number of Samples 10 
Minimum 0.0010 
Maximum 0.4350 
Mean 0.1597 
Median 0.1650 
Standard Deviation 0.1284 
Variance 0.0165 
Coefficient of Variation 0.8041 
Skewness 0.9085 

Shapiro-Wilk Test Statisitic 0.7595 
Shapiro-Wilk 5% Critical Value 0.8420 
Data are Normal: Use Student's-t UCL 

I 
I 

95 % UCL (Assuming Normal Data) 
Student's-t 0.2341 

95 % UCL (Adjusted for Skewness) 
Adjusted-CL T 0.2390 
Modified-t 0.2361 

95 % Non-parametric UCL 
CLT 0.2265 
Jackknife 0.2341 
Standard Bootstrap 0.2205 
Bootstrap-t 0.2491 
Chebyshev (Mean, Std) 0.3367 



SWMU 234 I 

Summary Statistics for benzo(b )fluoranthene 
Number of Samples 11 
Minimum 0.00065 
Maximum 0.506 
Mean 0.1624 
Median 0.1650 
Standard Deviation 0.1615 
Variance 0.0261 
Coefficient of Variation 0.9945 
Skewness 1.1590 

Shapiro-Wilk Test Statisitic 0.8008 
Shapiro-Wilk 5% Critical Value 0.8500 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 
951% UCL (Assuming Normal Data) 

Student's-t 0.2507 

95j% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.2607 
Modified-t 0.2535 

951% Non-parametric UCL 
CLT 0.2425 
Jackknife 0.2507 
Standard Bootstrap 0.2405 
Bootstrap-t 0.2964 
Chebyshev (Mean, Std} 0.3747 



SWMU 234 I 

Summary Statistics for benzo(ghi)perylene 
Number of Samples 10 
Minimum 0.0025 
Maximum 0.3090 
Mean 0.1307 
Median 0.1650 
Standard Deviation 0.0990 
Variance 0.0098 
Coefficient of Variation 0.7575 
Skewness -0.0569 

Shapiro-Wilk Test Statisitic 0.6549 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 
95\% UCL (Assuming Normal Data) 

Student's-t 0.1880 

95\% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1815 
Modified-t 0.1879 

951% Non-parametric UCL 
CLT 0.1821 
Jackknife 0.1880 
Standard Bootstrap 0.1804 
Bootstrap-t 0.1848 
Chebyshev (Mean, Std) 0.2671 
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Site Histories 
Drain and septic system site histories for the seven AOCs are as follows : 

Year Drain 
Year or Septic Year(s) Septic Tank 

AOC Building and System and/or Seepage Pits 
Number Site Name Location System Built Abandoned Backfilled 

1090 
Bldg 672 1 

TA-111 1959 199 1 Late 1990s 
Septic System 
Live Fire 

Lurance Septic system is sti ll in 
1094 Range East Unknown Uni t is active 

Septic System 
Canyon use 

1095 
Bldg 9938 Coyote Test 

1971 Unknown 2005 
Seepage Pit Fie ld 

1114 
Bldg 9978 Coyote Test 

1971 Uni t is active 
No septic tank or 

Dry well Field seepage pit at this site 

1115 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

1116 
Bldg 9981A Solar Tower 

1981 Unit is active 
Seepage pit is still in 

Seepage Pit Complex use 

1117 
Bldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well Complex seepage pit at this site 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows: 

AOC 
Number Site Name 

1090 Bldg 6721 Septic System 

1094 
Live Fire Range Easl Septic 
System 

1095 Bldg 9938 Seepage Pit 

1114 Bldg 9978 Drywell 

1115 
Former Offices Septic 
System 

1116 Bldg 998 lA Seepage Pi! 

1117 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radionuclides 

Groundwater 
Location Depth (ft bl!S) 

TA-lll 473 

Lurance Canyon 107 

Coyole Test Field 300 

Coyote Test Field 41 

Solar Tower 
!50 

Complex 
Solar Tower 

150 
Complex 

Solar Tower 
150 

Complex 

1116 I and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil-vapor samplers and soil borings could be selected. 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COGs were released to the environment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampling 
depths at each of these seven AOC sites are as follows : 

Buried 
Components Soil Sampling 
(Drain Lines, Beneath 

Drywells) Drainlines, Type(s) of Drain System Passive 
Site Site Located With Seepage Pits, and Soil Sampling Soil-Vapor 

Number Name a Backhoe Drywells Depths (ft bgs) Sampling 
Bldg672 1 

1090 Septic 2002 2002, 2005 Orainfield : 4, 9 None 
System 
Live Fire 

Drain field : 
Range 

Borehole I : 7, 12 
1094 East 1999 1999,2005 

Borehole2: 7, 12,17,22 
2002 

Septic 
System 

Borehole 3: 7, II , 17, 22 

Bldg 9938 
1095 Seepage None 1999, 2005 Seepage Pit: 8.5, 9.5 2002 

Pit 

1114 
Bldg 9978 

2002 2002 Drywell : 6, II None 
Drvwell 
Former 

1115 
Offices 

1999 1999,2005 Drainfield: 5, I 0, 15, 20 None 
Septic 
System 
Bldg 

Seepage Pit: 
9981A 

111 6 
Seepage 

None 1999, 2005 Boreholes I & 3: 8, 13 None 

Pit 
Borehole 2: 8, 13.5 

1117 
Bldg 9982 

None 1999, 2005 Drywell: II , 16 None 
Dry well 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA mel
als, chromium VI , cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected at AOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs 
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC conlamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity at AOC 1090 and, although not detected, the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity atAOC 1115, and Th-232 was detected slightly above the background activity atAOC 1116. Gross 
beta activity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analy1ical results were used for characterizing !hat 
site, for performing the risk screening assessment, and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analy1ical results were used for 
characterizing the site, for performing the risk screening assessment, and as justification for the proposal 
of CAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established for AOCs 1090, 1095, 1114, 1115, 1116, and 1117. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However, the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted radiologi
cal release. 
Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site, AOC 1090, was predicted 
to be low. 
In conclusion, human health risks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls. 

The total His and excess cancer risk values for the nonradiological COCs at the seven 
sites are as follows· 

Residential Land-Use Scenario 
Site Total Hazard 

N umber Site Name Index Excess Cancer Risk 

1090 Bldg6721 Septic System 0.28 I E-5' Total I 1.44E-6 Incremental 

1094 
Live Fire Range East Septic 

0.00 7E-10 Total 
System 

1095 Bldg 9938 Seepage Pit 0.00 6E-IO Total 
1114 Bldg 9978 Drywell 000 IE-IOTotal 
1115 Former Offices Septic System 000 7E-10 Total 
1116 Bldg 9981 A Seepage Pit 000 7E-10 Total 
1117 Bldg 9982 Drywell 0.00 5E-10 Total 

NMED Guidance < I < IE-5 

' Value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 





I \ National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

DEC 1 6 2004 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete for Drain and Septic Systems (DSS) 
Sites 276, 1004, 1031, 1052, 1080, 1087, 1090, 1102, and 1113 at Sandia National 
Laboratories, New Mexico, EPA ID No. NM5890110518. These documents are 
compiled as DSS Round 7 and No Further Action (NFA) Batch 25. 

This submittal includes descriptions of the site characterization work and risk 
assessments for the above referenced DSS Sites. The risk assessments conclude 
that for these sites: (1) there is no significant risk to human health under either the 
industrial or residential land-use scenarios; and (2) that there are no ecological risks 
associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these DSS sites. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 
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Mr. J. Bearzi (2). 

cc w/enclosure: 
W. Moats, NMED-HW8 (Via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
C. Voorhees, NMED-08 
Program Manager, NMED-08 

cc w/o enclosure: 
K. Thomas, EPA, Region 6 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
'ELLa)igkopf,.SNL, MS 1087 
M.Sande~.SNL,MS1087 · 
R. Methvin, SNL MS 1 087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1 087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in July 
1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Ofthese 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1090: BUILDING 6721 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1090, the Building 6721 Septic 
System. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report provides documentation that 
the site was specifically characterized, that no significant releases of contaminants to the 
environment occurred via the Building 6721 Septic System, and that it does not pose a threat to 
human health or the environment under either the industrial or residential land-use scenarios. 
Current operations at the site are conducted in accordance with applicable laws and regulations 
that are protective of the environment, and septic system discharges are now directed to the 
City of Albuquerque sewer system. 

Review and analysis of all relevant data for DSS Site 1090 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls 
(NMED April2004) is recommended for DSS Site 1090 based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1090 is located in SNUNM Technical Area (TA}-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. 
The site is located approximately 2,400 feet west of the entrance to TA-111 (Figure 2.2.1-1 ). The 
abandoned septic system consisted of a 1 ,000-gallon septic tank and distribution box that 
emptied to three branching laterals, each approximately 60 feet long (Figure 2.2.1-2). The 
drainfield laterals were determined to be composed of bituminous (tar) fiber pipe. Construction 
details are based upon engineering drawings (SNUNM December 1959), site inspections, and 
backhoe excavations of the system. The system received discharges from Building 6721, 
approximately 1 00 feet to the northeast. 

The surface geology at DSS Site 1 090 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1090, and typically consist of a mixture of silts, sands, and gravels that are poorly 
sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNUNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.2 miles northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNL/NM March 1996). 

The site lies at an average elevation of approximately 5,373 feet above mean sea level 
(SNL/NM April 2003). Depth to groundwater is approximately 473 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNL/NM 
March 2002). The nearest production wells to DSS Site 1090 are KAFB-4, approximately 
2.6 miles to the northwest, and KAFB-11, approximately 3.2 miles to the northeast. The nearest 
groundwater monitoring well is TAV-MW5, approximately 1 ,800 feet east of the site. 

2.2.2 Operational History 

Available information indicates that Building 6721, currently known as the control facility for 
Building 6720 (the Explosive Loading Facility), was constructed in 1959 (SNL/NM March 2003), 
and it is assumed the septic system was constructed at the same time. Because operational 
records are not available, the site investigation was planned to be consistent with other DSS site 
investigations and to sample for possible COCs that may have been released during facility 
operations. By the early 1990s, the septic system discharges were routed to the City of 
Albuquerque sanitary sewer system (Jones June 1991). The old septic system line would have 
been disconnected, capped, and the system abandoned in place concurrent with this change 
(Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 090 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1090 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at DSS Site 1090. In the late 1990s or 
early 1991 and in July 1995, waste characterization samples were collected from the septic tank 
{Investigation 1 ). In March 2002, a backhoe was used to physically locate the buried drainfield 
drain lines at the site (Investigation 2). In September 2002, subsurface soil samples were 
collected from three borings drilled in the drainfield area (Investigation 3). Investigation 3 was 
required by the NMED/HWB to adequately characterize the site and was conducted in 
accordance with procedures presented in the SAP (SNLINM October 1999) and FIP (SNLINM 
November 2001) described in Chapter 1.0. These investigations are discussed in the following 
sections. 

3.2 Investigation 1-Septic Tank Sampling 

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNLINM 
septic tanks for chemical and radiological contamination. The primary goal of the sampling was 
to identify types and concentrations of potential contaminants in the waste within the tanks so 
that the appropriate waste disposal and remedial activities could be planned. 

In December 1990 or January 1991 and again in July 1995, as part of the SNLINM Septic 
System Monitoring Program, aqueous and sludge samples were collected from the Building 
6721 septic tank. Aqueous samples collected in 1990/1991 were analyzed at an off-site 
laboratory for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), oil 
and grease, polychlorinated biphenyls (PCBs), total metals, phenolic compounds, 
nitrates/nitrites, total cyanide, gross alpha/beta activity, isotopic uranium, plutonium, tritium, and 
radionuclides by gamma spectroscopy (SNLINM April1991 ). An aqueous sample collected in 
July 1995 was analyzed at an off-site laboratory for VOCs, SVOCs, pesticides, PCBs, metals, 
formaldehyde, fluoride, nitrate/nitrite, oil and grease, total phenol, and gross alpha/beta activity, 
isotopic uranium, tritium, and radionuclides by gamma spectroscopy (SNLINM December 1995). 
The analytical results are presented in Annex A. A fraction of each sample was also submitted 
to the SNLINM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma 
spectroscopy analysis prior to off-site release. 

On February 14, 1996, the residual contents, approximately 825 gallons of waste and added 
water, were pumped out and managed according to SNL policy {Shain August 1996). 

3.3 Investigation 2-Backhoe Excavation 

On March 18, 2002, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1090 drainfield system. Figure 3.3-1 shows the excavation of DSS Site 
1090 to locate the drain lines. The drainfield was found to have three laterals composed of 
bituminous fiber piping, arranged as shown on Figure 2.2.1-2, with an average drain line trench 
depth of approximately 3 feet bgs. The distribution box was also located, but it appeared that 
the septic tank had been removed some time after February 1996 when buried electrical 
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Figure 3.3-1 
Excavation to determine direction and length of the drainfield drain lines at DSS Site 1090, 

Building 6721 Septic System. Fragments of the bituminous fiber drainfield piping can be seen in 
the lower portion of the trench. View to the northeast. March 18, 2002 
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utilities were installed in the area of the former septic tank location. No visible evidence of 
stained or discolored soil or odors indicating residual contamination was observed during the 
excavation. No samples were collected during the backhoe excavation at the site. 

3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNUNM October 1999) approved by the NMED. On 
September 13, 2002, soil samples were collected from three drainfield boreholes. Soil boring 
locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples being collected at DSS 
Site 1090. A summary of the boreholes, sample depths, sample analyses, analytical methods, 
laboratories, and sample date is presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top 
of the shallow interval started at the bottom of the drain line trenches, as determined by the 
backhoe excavation, and the lower (deep) interval started at 5 feet below the top of the 
upper sample interval. Once the auger rig had reached the top of the sampling interval, a 3- or 
4-foot-long by 1.5-inch inside diameter Geoprobe ™ sampling tube lined with a butyl acetate 
(BA) sampling sleeve was inserted into the borehole and hydraulically driven downward 3 or 
4 feet to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1090 are presented and discussed 
in this section. 
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Figure 3.4-1 
Collecting soil samples with the Geoprobe ™ at DSS Site 1090, Building 6721 
Septic System drainfield area. View to the southwest. September 13, 2002 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1090, Building 6721 Septic System Soil Samples 

Top of Sampling 
Number of Intervals in Each 
Borehole Borehole Total Number of Analytical Parameters and 

Sampling Area Locations (ft bqs) Soil Samples EPA Methodsa Analytical Laboratory 
Drainfield 3 4,9 6 + 1 Duplicate VOCs GEL 

EPA Method 8260 
3 4,9 6 + 1 Duplicate SVOCs GEL 

EPA Method 8270 
3 4,9 6 + 1 Duplicate PCBs GEL 

EPA Method 8082 
3 4,9 6 + 1 Duplicate HE Compounds GEL 

EPA Method 8330 
3 4, 9 6 + 1 Duplicate RCRA Metals GEL 

EPA Methods 6000/7000 
3 4,9 6 + 1 Duplicate Hexavalent Chromium GEL 

EPA Method 7196A 
3 4,9 6 + 1 Duplicate Total Cyanide GEL 

EPA Method 9012A 
3 4,9 6 + 1 Duplicate Gamma Spectroscopy RPSD 

EPA Method 901.1 
3 4,9 6 + 1 Duplicate Gross Alpha/Beta Activity GEL 

L_ ______ EPA Method 900.0 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Date Samples 
Collected 
09-13-02 

09-13-02 

09-13-02 

09-13-02 

09-13-02 

09-13-02 

09-13-02 

09-13-02 

09-13-02 



VOC analytical results for the six soil samples and one duplicate soil sample collected from the 
three drainfield boreholes are summarized in Table 3.4.2-1. Method detection limits (MDLs) for 
the VOC soil analyses are presented in Table 3.4.2-2. The VOC 2-butanone was detected in all 
the samples collected at the site. Acetone was detected in the 4-foot-bgs samples from 
boreholes BH1 and BH3 and in the 9-foot-bgs sample from borehole BH2. These compounds 
were not detected in the associated trip blank (TB), and are common laboratory contaminants 
and may not indicate soil contamination at this site. 

SVOCs 

SVOC analytical results for the six soil samples and one duplicate soil sample collected from the 
drainfield boreholes are summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are 
presented in Table 3.4.2-4. Fourteen SVOCs were detected in the 4-foot-bgs deep sample from 
BH2. Twelve of the fourteen SVOCs were also detected in the duplicate sample collected from 
the 4-foot-bgs depth interval in BH2 as well as in the 4-foot-bgs sample collected from BH3. 
The compounds detected are polycylic aromatic hydrocarbons commonly found in asphalt (NPS 
July 1997) and probably indicate the presence in samples of fragments of the bituminous fiber 
pipe used to construct the drainfield at this site. The almost total absence of SVOCs in the 
three deepest samples collected at this site also suggests a shallow SVOC source (such as 
bituminous pipe fragments). 

PCB analytical results for the six soil samples and one duplicate soil sample collected from the 
drainfield boreholes are summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are 
presented in Table 3.4.2-6. No PCBs were detected in the soil samples collected at the site. 

HE Compounds 

High explosive (HE) compound analytical results for the six soil samples and one duplicate soil 
sample collected from the drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the 
HE soil analyses are presented in Table 3.4.2-8. No HE compounds were detected in the soil 
samples collected at the site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples and one duplicate soil sample collected from the drainfield 
boreholes are summarized in Table 3.4.2-9. MDLs for the metals in soil analyses are presented 
in Table 3.4.2-10. Arsenic was detected above the NMED-approved background concentration 
in the duplicate sample collected from BH2. Barium was detected above background 
concentrations in the 4-foot-bgs samples from BH1 and BH2 as well as in the duplicate sample 
collected from BH2. 
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Table 3.4.2-1 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (~-tg/kg) 
Record Sample 

Numberb ERSample ID Depth (ft) 2-Butanone 
605673 6721-DF1-BH1-4-S 4 
605673 6721-DF1-BH1-9-S 9 
605673 6721-DF1-BH2-4-S 4 
605673 6721-DF1-BH2-4-DU 4 
605673 6721-DF1-BH2-9-S 9 
605673 6721-DF1-BH3-4-S 4 
605673 6721-DF1-BH3-9-S 9 

Quality Assurance/Quality Control Sample (~-tg/L) 
605673 I6721-DF1-TBC NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 

17.7 
9.13 
13.9 

32 
25.6 
36.5 
24.1 

ND{2.31l 

Acetone Toluene 
4.1 J (5 ND (0.34) 

ND (3.52) ND (0.34) 
ND (3.52) ND (0.34) 
ND (3.52) ND (0.34) 

4.02 J (5 ND (0.34} 
5.35 ND (0.34) 

ND (3.52) ND (0.34} 

ND (4.5) 1.02 

cER sample ID reflects the final site for VOC samples included in this shipment. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 

quantitation limit, shown in parentheses. 
MDL =Method detection limit. 
f..lg/kg = Microgram(s) per kilogram. 
f..lg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
TB = Trip blank. 
VOC =Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (r.tg/kg) 
Acetone 3.45-3.59 
Benzene 0.441-0.459 
Bromodichloromethane 0.48-0.5 
Bromoform 0.48-0.5 
Bromomethane 0.49-0.51 
2-Butanone 3.67-3.82 
Carbon disulfide 2.31-2.41 
Carbon tetrachloride 0.48-0.5 
Chlorobenzene 0.402-0.418 
Chloroethane 0. 794-0.827 
Chloroform 0.51-0.531 
Chloromethane 0.363-0.378 
Dibromochloromethane 0.49-0.51 
1,1-Dichloroethane 0.461-0.48 
1,2-Dichloroethane 0.422-0.439 
1,1-Dichloroethene 0.49-0.51 
cis-1,2-Dichloroethene 0.461-0.48 
trans-1,2-Dichloroethene 0.52-0.541 
1 ,2-Dichloropropane 0.471-0.49 
cis-1 ,3-Dichloropropene 0.422-0.439 
trans-1 ,3-Dichloropropene 0.245-0.255 
Ethyl benzene 0.373-0.388 
2-Hexanone 3.7-3.85 
Methylene chloride 1.32-1.38 
4-Methyl-2-pentanone 3.95-4.11 
Styrene 0.382-0.398 
1,1 ,2,2-Tetrachloroethane 0.892-0.929 
T etrachloroethene 0.373-0.388 
Toluene 0.333-0.347 
1,1, 1-Trichloroethane 0.52-0.541 
1,1 ,2-Trichloroethane 0.529-0.551 
T richloroethene 0.441-0.459 
Vinyl acetate 1.75-1.82 
Vinyl chloride 0.549-0.571 
Xylene 0.382-0.398 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
r.tg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Record 
Numberb 
605673 
605673 
605673 
605673 
605673 
605673 
605673 

Record 
Numberb 
605673 
605673 
605673 
605673 
605673 
605673 
605673 

Record 
Numberb 
605673 
605673 
605673 
605673 
605673 
605673 
605673 

Sample Attributes 

ER Sample ID 
6721-DF1-BH1-4-S 
6721-DF1-BH1-9-S 
6721-DF1-BH2-4-S 
6721-DF1-BH2-4-DU 
6721-DF1-BH2-9-S 
6721-DF1-BH3-4-S 
6721-DF1-BH3-9-S 

Sample Attributes 

ER Sample ID 
6721-DF1-BH 1-4-S 
6721-DF1-BH 1-9-S 
6721-DF1-BH2-4-S 
6721-DF1-BH2-4-DU 
6721-DF1-BH2-9-S 
6721-DF1-BH3-4-S 
6721-DF1-BH3-9-S 

Sample Attributes 

ER Sample ID 
6721-DF1-BH1-4-S 
6721-DF1-BH1-9-S 
6721-DF1-BH2-4-S 
6721-DF1-BH2-4-DU 
6721-DF1-BH2-9-S 
6721-DF1-BH3-4-S 
6721-DF1-BH3-9-S 

~ Refer to footnotes at end of table. 
0 

til 
~ 

Sample 

Table 3.4.2-3 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

SVOCs (EPA Method 82708
) (~-tg/kg) 

Benzo(a) Benzo(a) 
Depth (ft) Acenaphthene Anthracene anthracene pyrene 

4 NO (8) NO (16.7) NO (16.7) NO (16.7) 
9 NO (8) NO (16.7) NO (16.7) NO (16.7) 
4 140 519 1,170 
4 NO (8) 35.2 113 
9 NO (8) NO (16.7) NO (16.7) NO (16.7) 
4 NO (8) 28.9 J (33.3 78.9 
9 NO (8) ND(16.7) NO (16.7) NO (16.7) 

SVOCs (EPA Method 82708 ) (uq/kq) 
Sample Benzo(g,h,i) 

Depth (ft) perylene Carbazole Chrysene Dibenzofuran 
4 ND(16.7) ND(16.7) NO (16.7) NO (17) 
9 ND(16.7) ND(16.7) NO (16.7) NO (17) 

848 
140 

125 

4 466 40 1,130 63 J (333 
4 33.7 31.1 J (333 116 NO (17) 
9 ND(16.7) ND(16.7) ND(16.7) NO (17) 
4 26.1 J (33.3 20.1 J (333 82.9 NO (17) 
9 ND(16.7) NO (16.7) NO (16.7) NO (17) 

SVOCs (EPA Method 82708 ) (~-tg/kg) 

Sample lndeno(1 ,2,3-
Depth (ft) Fluorene cd)pyrene Phenanthrene Pyrene 

4 NO (4) NO (16.7) ND(16.7) NO (16.7) 
9 NO (4) NO (16.7) ND(16.7) ND (16.7) 
4 179 511 2,050 1,800 J 
4 10.4 J (33.3 186 149 263J 
9 NO (4) ND(16.7) NO {16.7) 139 J 
4 10.2 J (33.3 177 105 228J 
9 NO (4) NO (16.7) NO (16.7) NO (16.7) 

Benzo(b) 
fluoranthene 

NO (16.7) 
NO (16.7) 

1,490 
136 

NO (16.7) 
91.8 

ND(16.7) 

Fluoranthene 
NO (16.7) 
NO (16.7) 

2,130 
187 

ND(16.7) 
135 

NO (16.7) 
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Table 3.4.2-3 (Concluded) 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis requesUchain-of-custody record. 
BH 
DF 
DSS 
DU 
EPA 
ER 
ft 
ID 
J 
J() 
MDL 
J.lg/kg 
ND() 
s 
svoc 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Duplicate sample. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Analytical result was qualified as an estimated value. 
= The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 



Table 3.4.2-4 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Analyte (1-lq/kq) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a )anthracene 16.7 
Benzo( a )pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g, h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy}methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[ a,h ]anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethyl phthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenvl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (f.!g/kg) 
Hexachlorobutadiene 12.7 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-N itrophenol 17 
4-N itrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichloropheno 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
f.!g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Numberb ER Sample 10 Depth (ft} (!J,Q/kg) 
605673 6721-DF 1-BH 1-4-S 4 NO 
605673 6721-DF1-BH1-9-S 9 NO 
605673 6721-DF1-BH2-4-S 4 NO 
605673 6721-DF1-BH2-4-DU 4 NO 
605673 6721-DF1-BH2-9-S 9 NO 
605673 6721-DF 1-BH3-4-S 4 NO 
605673 6721-DF1-BH3-9-S 9 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
1-1g/kg = Microgram(s) per kilogram. 
NO = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.4.2-6 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte (!J,Q/kg) 
Aroclor-1016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor -1260 1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
PCB = Polychlorinated biphenyl. 
1-1g/kg = Microgram(s) per kilogram. 
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Table 3.4.2-7 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83303 ) 

Numberb ERSample ID Depth (ft) (Jlg/kg) 
605673 6721-DF1-BH1-4-S 4 NO 
605673 6721-DF1-BH1-9-S 9 NO 
605673 6721-DF1-BH2-4-S 4 NO 
605673 6721-DF1-BH2-4-DU 4 NO 
605673 6721-DF1-BH2-9-S 9 NO 
605673 6721-DF1-BH3-4-S 4 NO 
605673 6721-DF1-BH3-9-S 9 NO 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
10 = Identification. 
flg/kg = Microgram(s) per kilogram. 
NO = Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (J.tQ/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
1-1g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.4.2-9 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 6000/ 7000/7196Aa (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) Arsenic Barium 
605673 6721-DF1-BH1-4-S 4 3.88 J 260 

605673 6721-DF1-BH1-9-S 9 2.85 J 83.1 

605673 6721-DF1-BH2-4-S 4 3.8 J 225 

605673 6721-DF1-BH2-4-DU 4 4.96J 228 

605673 6721-DF1-BH2-9-S 9 2.74J 61 

605673 6721-DF1-BH3-4-S 4 3.11 J 144 

605673 6721-DF1-BH3-9-S 9 3.42 J 75 

Background Concentration-Southwest 4.4 214 
Supergroupc 

Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

Cadmium Chromium Chromium (VI) Lead Mercury 
0.209 J 10.8 ND (0.0523) 5.26 0.0221 
(0.476) 
0.165 J 8.66 ND (0.0537) 4.21 0.00521 J 
(0.463) (0.00873) 
0.169 J 9.76 ND (0.0543) 5.21 0.00877 J 
(0.455) (0.00976) 
0.194J 9.5 ND (0.0526) 5.47 0.00718 J 
(0.49) (0.00976) 

0.197J 9.19 ND (0.0537) 4.56 0.00264 J 
(0.459) (0.00966) 
0.2 J 9.42 ND (0.0543) 4.7 0.00363 J 

(0.455) (0.00972) 
0.173 J 8.56 ND (0.0545) 4.32 0.00168 J 
(0.481) (0.00977) 

0.9 15.9 1 11.8 <0.1 
-- -------'----- -

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

Selenium Silver 
0.188J 0.158 J 
(0.476) (0.476) 
0.237 J 0.321 J 
(0.463) (0.463) 
0.288 J 0.379 J 
(0.455) (0.455) 

ND (0.159 J) 0.441 J 
(0.49) 

ND (0.149 J) 0.233 J 
(0.459) 

0.266 J 0.119 J 
(0.455) (0.455) 

ND (0.156 J) ND (0.0867) 

<1 <1 



Total Cyanide 

Table 3.4.2-10 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.188-0.202 
Barium 0.0606-0.0654 
Cadmium 0.0435-0.0469 
Chromium 0.146-0.158 
Chromium (VI) 0.0523-0.0545 
Lead 0.258-0.278 
Mercury 0.000859-0.000961 
Selenium 0.147-0.159 
Silver 0.082-0.0884 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Total cyanide analytical results for the six soil samples and one duplicate soil sample collected 
from the drainfield boreholes are summarized in Table 3.4.2-11. MDLs for the cyanide soil 
analyses are presented in Table 3.4.2-12. Cyanide was detected in all but the 9-foot-bgs 
sample in BH1. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the six soil samples and one duplicate 
soil sample collected from the drainfield boreholes are summarized in Table 3.4.2-13. Uranium-
235 was detected above the NMED-approved background activity in the 4-foot-bgs sample from 
borehole BH1. In addition, although not detected, the minimum detectable activity (MDA) for 
five other uranium-235 analyses exceeded the corresponding background activity because the 
standard gamma spectroscopy count time for soil samples (6,000 seconds) was not sufficient to 
reach the NMED-approved background activity established for SNL/NM soils. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the six soil samples and one duplicate soil sample 
collected from the drainfield boreholes are summarized in Table 3.4.2-14. Elevated gross beta 
activity was measured in the 9-foot-bgs sample in borehole BH2. However, no gross alpha or 
beta activity was detected greater than an order-of-magnitude above the New Mexico-
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Table 3.4.2-11 
Summary of DSS Site 1 090, Building 6721 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012A8

) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
605673 6721-DF1-BH1-4-S 4 0.0455 J (0.192 
605673 6721-DF1-BH1-9-S 9 ND (0.0419) 
605673 6721-DF1-BH2-4-S 4 0.0697 J (0.208 
605673 6721-DF 1-BH2-4-DU 4 0.117 J (0.179 
605673 6721-DF1-BH2-9-S 9 0.278 
605673 6721-DF 1-BH3-4-S 4 0.0457 J (0.192 
605673 6721-DF 1-BH3-9-S 9 0.0584 J (0.227 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DF 
DSS 
DU 
EPA 
ER 
ft 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Duplicate sample. 
= U.S. Environmental Protection Agency. 
=Environmental Restoration. 
= Foot (feet). 
= Identification. ID 

J() = The reported value is greater than or equal to the MDL but is 

MDL 
mg/kg 
ND() 
s 

less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
=Soil sample. 

Table 3.4.2-12 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.03-0.0466 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 

Table 3.4.2-13 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Activity (EPA Method 901.1B}(pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Numberb ER Sample ID Depth (ft). Result Errore Result Errore 
605732 6721-DF1-BH1-4-S 4 ND 0.0317 -- 0.671 0.324 
605732 6721-DF1-BH1-9-S 9 ND 0.0314 -- 0.621 0.304 
605732 6721-DF1-BH2-4-S 4 ND 0.0278 -- 0.729 0.349 
605732 6721-DF1-BH2-4-DU 4 ND 0.0292 -- 0.771 0.363 
605732 6721-DF1-BH2-9-S 9 ND 0.0265 -- 0.742 0.352 
605732 6721-DF1-BH3-4-S 4 ND 0.0252 
605732 6721-DF1-BH3-9-S 9 ND 0.0251 

Background Activity-Southwest 0.079 
SuperQroupd 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 

-- 0.69 
-- 0.568 

NA 1.01 

NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample . 

= Error not calculated for nondetect results. 

0.328 
0.261 

NA 

Result Errore 
0.229 0.154 

NO (0.191 --
NO (0.22 --

NO (0.207 --
0.144 0.163 
NO (0.194 --
NO (0.203 --
0.16 NA 

Uranium-238 
Result Errore 

ND (0.45) --
ND 0.474) --
ND 0.689) --
ND 0.652) --
ND 0.638) --
ND 0.624) --
ND 0.649) --

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.08 )(pCi/q) 
Record Sample Gross Alpha Gross Beta 

Number!> ER Sample ID Depth (ft) Result 
605673 6721-DF1-BH1-4-S 4 10.3 
605673 6721-DF1-BH1-9-S 9 12.4 
605673 6721-DF1-BH2-4-S 4 13.7 
605673 6721-DF1-BH2-4-DU 4 10.5 
605673 6721-DF1-BH2-9-S 9 10.6 
605673 6721-DF1-BH3-4-S 4 8.5 
605673 6721-DF 1-BH3-9-S 9 7.65 
Background Activity!. 17.4 

Note: Values in bold exceed background soil activities. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Error<: Result Error<: 
2.9 15.7 1.9 

3.03 17.8 2.19 
4.61 16.2 2.05 
2.67 17.3 1.78 
3.42 90.4 3.86 
2.58 23.2 1.93 
2.47 24.1 1.95 
NA 35.4 NA 

established background levels (Miller September 2003) in any of the samples. These results 
indicate no significant levels of radioactive material are present in the soil at the site. 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, equipment blank 
(EB), and TB samples. Typically, samples were shipped to the laboratory in batches of up to 20 
samples, so that any one shipment might contain samples from several sites. Aqueous EB 
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples 
were analyzed for the same analytical suite as the soil samples in that shipment. The analytical 
results for the EB samples appear only on the data tables for the site where they were collected. 
However, the results were used in the data validation process for all the samples in that batch. 
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Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. Toluene was detected in the TB for DSS Site 1090 (Table 3.4.2-1). 

As shown in Tables 3.4.2-1, 3.4.2-3, 3.4.2-5, 3.4.2-7, 3.4.2-9, 3.4.2-11, 3.4.2-13, and 3.4.2-14, 
to assess the precision and repeatability of sampling and analytical procedures, duplicate soil 
samples (designated 'DU') were collected and analyzed at the on- and off-site laboratories for 
VOCs, SVOCs, PCBs, HE compounds, RCRA metals, hexavalent chromium, total cyanide, 
gross alpha/beta activity, and radionuclides by gamma spectroscopy. 

As shown in Tables 3.4.2-5, 3.4.2-7, and 3.4.2-13, concentrations in the primary and 
duplicate samples from the 4-foot-bgs interval in borehole BH2 were nondetect for PCBs, HE 
compounds, and radionuclides. As shown in Table 3.4.2-1, concentrations of 2-butanone in the 
primary and duplicate samples from the 4-foot-bgs interval in borehole BH2 were 13.9 and 
32 micrograms/kilogram (kg), respectively. As shown in Table 3.4.2-3, concentrations of 
most of the 14 compounds detected in the primary sample collected from the 4-foot-bgs interval 
in borehole BH2 are on the order of 10 times the amount detected in the duplicate sample and 
most likely reflect heterogeneity between the primary and duplicate samples. 

As shown in Table 3.4.2-9, concentrations of the RCRA metals arsenic, barium, cadmium, 
chromium, lead, mercury, and silver detected in the primary and duplicate samples from the 
4-foot-bgs interval in borehole BH2 were within 25 percent of each other. Selenium was 
detected in the primary sample and it was not detected in the duplicate sample. Hexavalent 
chromium was not detected in either the primary or duplicate samples collected from the 
borehole. 

As shown in Table 3.4.2-11, total cyanide was detected at an estimated concentration of 
0.0697 J mg/kg in the primary sample and 0.177 J in the duplicate sample collected from BH2. 
As shown in Table 3.4.2-14, gross alpha/beta activity in both the primary and duplicate samples 
was comparable. 

All laboratory data were· reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNLINM July 1994) or SNLINM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLINM December 
1999). Annex B contains the data validation reports for the samples collected at this site. In 
addition, SNLINM Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy 
results according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, 
Issue No.2 (SNLINM July 1996). The data are acceptable for use in this request for a 
determination of CAC without controls. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1090. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1090, the Building 6721 Septic System, is based upon 
the COCs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1090 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. Two VOCs and fourteen SVOCs were 
detected in soil samples collected at the site. No PCBs, HE compounds, or hexavalent 
chromium were detected in any of the soil samples collected at this site. Arsenic and barium 
were detected at concentrations above the approved maximum background concentrations for 
SNL/NM Southwest Supergroup soils (Dinwiddie September 1997). When a metal 
concentration exceeded its maximum background screening value, it was considered further in 
the risk assessment process. Cyanide was also detected in six samples, but because it does 
not have a quantified background screening concentration, it is unknown whether this COC 
exceeds background. One of the four representative gamma spectroscopy radionuclides 
(uranium-235) was detected in one soil sample at an activity exceeding the corresponding 
background level, and the MDA for five other uranium-235 analyses exceeded the 
corresponding background activity. Finally, gross beta activity in one sample collected at the 
site was detected above the New Mexico-established background level. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and drainfield. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1 ). 
The depth to groundwater at the site (approximately 4 73 feet bgs) most likely precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex C provides additional discussion on the fate and transport of COCs at DSS 
Site 1090. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1090. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1 090 is industrial (DOE et at. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1090, Building 6721 Septic System 

Number of 
COC Type Samples8 

VOCs 7 
7 

SVOCs 7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 

PCBs 7 
HE Compounds 7 
RCRA Metals 7 

7 
Hexavalent Chromium 7 
Cyanide 7 
Radio nuclides Gamma Spectroscopy 7 
(pCi/g) Gross Alpha 7 

Gross Beta 7 
-~ 

8 Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COGs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Backaround 
2-Butanone 

Acetone 
Acenaohthene 

Anthracene 
Benzo(a )anthracene 

Benzo( a )pyrene 
Benzo(b )fluoranthene 
Benzo(a,h,i)oervlene 

Carbazole 
Chrvsene 

Dibenzofuran 
Fluoranthene 

Fluorene 
lndeno(1,2,3-

cd)ovrene 
Phenanthrene 

Pyrene 
None 
None 

Arsenic 
Barium 
None 

Cyanide 
Uranium-235 

None 
Gross Beta 

Maximum 
Background Maximum 

LimiUSouthwest Concentrationc Average 
Area Supergroupb (All Samples) Concentrationd 

fma/ka) (mQ/kQ) (mQ/kQ) 
NA 0.0365 0.0227 
NA 0.0054 0.0029 
NA 0.140 0.0234 
NA 0.519 0.0881 
NA 1.170 0.1993 
NA 0.848 0.1638 
NA 1.490 0.2502 
NA 0.466 0.0799 
NA 0.403 0.0697 
NA 1.130 0.1946 
NA 0.063 J 0.0163 
NA 2.130 0.3551 
NA 0.179 0.0297 
NA 0.511 0.1296 

NA 2.050 0.3339 
NA 1.80 J 0.3507 
NA NA NA 
NA NA NA 
4.4 4.96 J 3.53 
214 260 153.7 
NA NA NA 
NC 0.278 0.0908 

0.16 0.229 Net 
NA NA NA 

35.49 90.4 Net 

Number of Samples 
Where COGs Detected 
or with Concentrations 

Greater than 
Background or 
Nonquantified 
BackQrounde 

7 
3 
1 
3 
3 
3 
3 
3 
3 
3 
1 
3 
3 
3 

3 
4 

None 
None 

1 
3 

None 
6 
6 

None 
1 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
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Table 4.2-1 (Concluded) 
Summary of Potential COCs for DSS Site 1090, Building 6721 Septic System 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
6 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
9Miller September 2003. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
J = Analytical result was qualified as an estimated value. 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound . 
VOC =Volatile organic compound. 



however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, COC ingestion through food chain transfers, and direct contact with 
COCs in soil. Annex C provides additional discussion of the exposure routes and receptors at 
DSS Site 1 090. 

4.3 Site Assessment 

Site assessment at DSS Site 1 090 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
discusses the risk assessment performed for DSS Site 1 090 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 090 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. 

Ecological risks are expected to be very low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1090. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1090 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, SVOCs, arsenic, barium, cyanide, and uranium-235 were 
detected or are present above background, it was necessary to perform a human health risk 
assessment analysis for the site, which included these COCs. Annex C provides a complete 
discussion of the risk assessment process, results, and uncertainties. The risk assessment 
process provides a quantitative evaluation of the potential adverse human health effects from 
constituents in the site's soil by calculating the hazard index (HI) and excess cancer risk for both 
industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1090 is 0.02 for the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1090 COCs for an industrial land-use scenario is 1 E-5. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
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excess cancer risk for this site is slightly above the suggested acceptable risk value. The 
estimated incremental excess cancer risk is 8.09E-6. The incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under the industrial land-use 
scenario. 

The HI calculated for the COCs at DSS Site 1090 is 0.28 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.04. The excess cancer risk for DSS 
Site 1090 COCs is 4E-5 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is above the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 2.78E-5. 

Because excess cancer risk values are above the NMED guidelines for both the industrial and 
residential land-use scenarios, additional evaluation of the data is warranted. No significant 
VOC or metal contamination was detected in any of the samples from the site. SVOCs were the 
main risk drivers and were detected in three of the four SVOC soil samples collected from the 
shallow (4-foot) depth interval at the site. The 14 compounds detected are polycylic aromatic 
hydrocarbons commonly found in bituminous pipe and probably indicate the presence of 
drainfield pipe fragments in the samples. It is therefore believed that the SVOC compounds 
detected in the three shallow samples represent residual drainfield pipe fragments and do not 
indicate significant or widespread SVOC contamination that could pose a threat to human health 
or the environment. 

By removing the SVOCs from the risk calculation, the industrial land-use scenario HI (0.02) is 
significantly lower than the accepted numerical guidance from the U.S. Environmental 
Protection Agency (EPA). The estimated excess cancer risk for the industrial land-use scenario 
is 3E-6. Thus, excess cancer risk is below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 3.52E-7 for the industrial land-use scenario. With 
the removal of the SVOCs from the risk calculation, the residential land-use scenario HI (0.28) is 
significantly lower than the accepted numerical guidance from the EPA. The estimated excess 
cancer risk for the residential land-use scenario is 1 E-5. Thus, excess cancer risk is slightly 
above the acceptable risk value provided by the NMED for a residential land-use scenario 
(Bearzi January 2001 ). The incremental HI is 0.04 and the estimated incremental excess 
cancer risk is 1.44E-6 for the residential land-use scenario. The incremental risk calculations 
indicate insignificant risk to human health for the industrial and residential land-use scenarios. 

For the radiological COCs, one of the constituents (uranium-235) was detected above the 
corresponding background value in one sample and five samples had MDA values greater than 
the corresponding background activity levels. For the industrial land-use scenario, a total 
effective dose equivalent (TEDE) is calculated that results in an incremental TEDE of 9.9E-3 
millirem (mrem)/year (yr). In accordance with EPA guidance (EPA 1997a), an incremental 
TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this case); the 
calculated dose value for DSS Site 1090 for the industrial land use is well below this guideline. 
The estimated incremental excess cancer risk is 8.4E-8. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
2.6E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
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calculated dose value for DSS Site 1 090 for the residential land-use scenario is well below this 
guideline. Consequently, DSS Site 1090 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated incremental excess cancer risk is 2.5E-7. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1090, Building 6721 Septic System Carcinogens 

Scenario Nonradiological Risk 
Industrial 3.52E-7a 
Residential 1.44E-6a 

alncremental risk with the SVOCs removed. 
DSS = Drain and Septic Systems. 

Radiological Risk Total Risk 
8.4E-8 4.4E-7 
2.5E-7 1.7E-6 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex C, 
Sections IV, Vll.2, and Vll.3). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

Table 18 of Annex C presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the risk assessment when such data were available. Hazard 
quotients (HQs) greater than 1 were originally predicted. Initial predictions of potential risk to 
omnivorous and insectivorous deer mice from exposures to seven SVOCs (benzo[a]anthracene, 
benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, chrysene, indeno[1,2,3-cd]pyrene, 
and phenanthrene) can be attributed to conservative toxicity benchmarks, as well as the 
assumption of 1 00-percent bioavailability and the use of maximum detected concentrations to 
estimate exposure. In addition, initial predictions of potential risk to omnivorous and 
insectivorous deer mice from exposures to two metals (arsenic and barium) can be attributed to 
conservatisms used in the modeling of risk. For arsenic and barium, the contribution to risk due 
to background accounts for the majority (89 and 82 percent, respectively) of the HQ values. 
Based upon this final analysis, the potential for ecological risks associated with DSS Site 1 090 
is expected to be low. 
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4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1090 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that ecological risks at DSS Site 1090 are expected to be low, a baseline ecological risk 
assessment is not required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls is recommended for DSS Site 1090 for the 
following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April2004) is recommended for DSS Site 1090. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEX A 
DSS Site 1 090 

Septic Tank Sampling Results 
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NOTE: These samples were all analyzed for: VOCs, SVOCs, PCBs, Metals, Total 
Cyanide, Oil & Grease, Phenols (Phenolitics), Nitrate/Nitrate, Gross Alpha/Beta, Gamma 
Spectroscopy, Isotopic Uranium, Isotopic Plutonium, and Tritium. 

The following tables only report detections. 



TABLE 20 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA Ill AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING 6721 

DUPLICATE SAMPLES 

Parameter Results Units 
SNLA004849 SNLA004851 
SNLA004850 SNLA004852 

VOLA TILE ORGANICS 
Carbon Disulfide· 160 200 Jlg/1 

SEMI VOLATILE ORGANICS 
4-Methyl Phenol* 140 230 llg/1 

IN ORGANICS 
Oil and Grease 8.4 7.7 mg/1 
Nitrates as N 0.13 0.37 mg/1 
Phenolics 0.070 0.075 mg/1 

METALS 
Barium 0.13 0.14 mg/1 
Cadmium 0.02 0.015 mg/1 
Chromium 0.017 0.024 mg/1 
Copper 0.22 0.30 mg/1 
Lead 0.055 0.061 mg/1 
Manganese 0.12 0.14 mg/1 
Mercury 0.0021 0.0023 mg/1 
Silver 3.1 4.2 mg/1 
Zinc 0.9 1.1 mg/1 

RADIOLOGICAL 
Gross Alpha NO 5.0 pCi/1 
Gross Beta 18 27 pCi/1 
Tritium NO 2.6 pCi/ml 
Uranium 235 NO 1.4 pCi/1 
Uranium 238 1.4 1.8 pCi/1 

NO=Not Detected 
*Not on total toxic organics list 

Project No. 301181.26.01 
FEG-88.027 
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RESULTS OF SEPTIC TANK SAMPLING 
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Sample ID Number: 024404 I 

Date Sampled: 7-10-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) Limit" Limit' Comments 

Volatile Organics (8260) (mg!L) (mg!L) (mg/L) (mg!L) 

None detected above DL NO various various TTO = 5.0 

Semivolatile Organics (8270) (mg/L) (mg!L) (mg!L) (mg/L) 

bis(2-Ethylhexyi)Phthalate 0.002BJ 0.010 NR TTO= 5.0 

Pesticides/PCBs (8080) (mg/L) (mg/L} {mg/L) (mg/L} 

None detected above DL ND various NR I PCBs = 0.001 TTO = 5.0 

Metals {601017470) (mg/L} (mg!L) (mg/L) (mg/L) 

Arsenic 0.0037J 0.010 0.1 2.0 

Barium 0.0490J 0.200 1.0 20.0 

Cadmium ND 0.005 0,01 2.8 

Chromium 0.0058J 0.020 0.05 20.0 

Copper 0.0267 0.025 1.0 16.5 

Lead 0.0072 0.003 0.05 3.2 

Manganese 0.0024J 0.015 0.2 20.0 

Nickel 0.0199J 0.040 0.2 12.0 

Selenium ND 0.005 0.05 2.0 

Silver ND 0.010 0.05 5.0 

Thallium ND 0.010 NR NR 

Zinc 0.021 0.020 10.0 28.0 

Mercury ND 0.0004 0.002 0.1 

Miscellaneous Analyses (mg/L) (mg/L) (mg/L) (mg/L} 

Field pH 8.5 pH units 0- 14 pH units 6-9 pH units 5-11 pH units 

Formaldehyde (NIOSH 3500) 0.053 0.050 NR 260.0 

Fluoride (300.0) 0.57 0.10 1.6 180.0 

Nitrate+ Nitrite (353.1} •, 0.138 0.050 10.0 NR 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldq 6720 

Sample ID Number: 024404 

Date Sampled: 7-10-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) Limit" Limi~ Comments 

Miscellaneous Analyses (mg/L) (mg/L) (mg/L) (mg/L) 

Oil + Grease (9070) NO 0.94 NR 150.0 

Total Phenol (9066) NO 0.050 0.005 4.0 

Notes: 
a New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section B-9-3 M- maximum allowable concentration for grab sample. 
B = Analyte detected in method blank. 
DL = Detection limit indicated on laboratory report. 
IDL = instrument detection limit. 
J = Estimated concentration of analyte, between DL and IDL. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TTO =Total toxic organics. 

I 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldq 6720 

Sample 10 Number: 024404 

Date Sampled: 7-10-95 
I 

Parameter (Method) Result MDA Critical Level NM Discharge Limit" Comments 

Radiological Analyses (pCi/L ± 2-o) (pCi/L) (pCi/L) (pCiiL) 

Gross Alpha (9310) 7.31 ± 1.85 2.52 1.12 NR 

Gross Beta (931 0) 37.9 ± 4.0 1.7 0.82 NR 

Isotopic Analyses (pCi/L ± 2~) (pCiiL} (pCi/L) (pCi/L) 

Tritium (906.0) -21.7 ± 47.2 80.7 39.9 NR 

Uranium-238" 1.25 ± 0.34 0.066 0.051 NR Sampled 7-13-95 

Uranium-235/236" 0.11±0.09 0.068 0.056 NR Sampled 7-13-95 

Uranium-234" 2.17 ± 0.51 0.080 0.058 NR Sampled 7-13-95 

- -

Gamma Spectroscopy (pCilmL ± 2-o) (pCi/mL) (pCi!L) (pCi/L) 

None detected above MOA No various NL NR 

Notes: 
'New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050. 
'Analyzed in-house by SNUNM Oepar1ment 7715. 
MOA = Minimum detectable activity. 
NO = Not detected above MOA indicated. 
NL = Not listed. 
NR = Not regulated. 
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ANNEX 8 
DSS Site 1090 

Soil Sample Data Validation Results 



RECORDS CENTER CODE: ER/1295/DSS/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling 

SNLTASKLEADER: ~C~o=llin=s~------------
SMO PROJECT LEAD: .;..H;,;;.erre;.;.;;.:.;ra=---------

PROJECT/TASK: 7223 02.03.02 

ORGIMS/CFO#: 613311089/CF032-02 

SAMPLE SHIP DATE:...;;;9.;...:/1..;:.;6/2..;;;.0.;;..;0..;;;.2 ____ _ 

ARCOC 

605671 

605672 

605673 

LAB 

GEL 

GEL 

GEL 

LABID 

67158A 

671588 

67158C 

PRELIM DATE FINAL DATE 

1011612002 

10/1612002 

10/1612002 

NAME 

EDD 
EDD ONQ 

DATE 

BY 
JAC 

JAC 

JAC 

CORRECTIONS REQl'E8l'mD/RECEIVED:_________ ll· Q~.o~ 

PROBLEM #: ___ ...... 5:.....:.\.,..=;\o...;."'---- It>· :) )· () 0. 
REVIEW COMPLETED BY/DATE: _---:L-::;......-l=~=:...:v.-::...=;___ tO· 3H)d-
FINAL TRANSMITTED TO/DATE: __ C~· ...;;u.J~o.;:;..ocl;....___ lO· 3\·0 & 
SENTTOVALIDATION BY/DATE: (L,"'"' 11/u (oA. 

RUSH VALIDATION REQUIRED EST. TAT:.-1 --~-.:=....:~--- -------
VALIDATION COMPLETED BY/DATE: II· If· oJ.. ---------

TO ERDMS OR RECORDS CENTER BY/DATE: ___ ,..,..C....,D"'"'Yl....:.:n....._ ___ _ 

COMMENTS: ----------------
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Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY p ..Lot:< 

------. ·-· - ~ ---.- - ~- ARICOC 605673 
Oepl No./Mell Slop: 813!t108!1 Date Samples Shipped: q _, "-'"'''- ProjediTask No.:~~3.02.03.02_ 10 w..- CharKteriDtlon 
Projec;tffalk Mllnllger: M11111 eau• .. :::il.t t_ {' .4/// 1'1.$ CarriertWayblll No. J""t... 'I J 'f SMO AullloriDiion .A. -Send prelininaty/copy report to: 
Prajec;t Name: DSS soil aernpling lab Contact: Edle Kent 80~171 Conlrac:III:_PO 21871 {.. 
Record c.nter Code: EA/1295JDSSIDAT lab Destinelion: GEL )~~~~ ~ ..... eel byCOC No.: 
Logbook Ref. No.: ER090 SMO Conlllc:Whone: Pam Puiesantl505-&4185 llldatlon Requlnd 
Service Order No. CF032-013 Send Report Ill SMO: Wendy Pa1enc:laf505..3132 ~-... Bill To:Sanclli tu11on11 ut. (Acoounlll ~~ 

Location Ted! Area P.O. 8ox 5800 MS 0154 

8uilding 6721 Room Reference LOV(avallabla at SMO) , NM 87186-0154 
ER Sample 10 rx Pump ERSite DalafTime(tv) Sample Container P..- Colleclion Sample ,_.., & llt1flod Lab Sample 

Sample No.-Frac:tlon Sample Location Detail Deplh (II) No. Collected Mabix Type Volume alive Method Type Req_uested ID 

6721/1090-0F1-BH1· &./ -S &.!' l/llf/J !t- ... 1..2!5_ VOG{6260B) ' 059841-()()1 s AS 4oz 4c G SA 

059842-()()1 6721/1090-0F1-BH1- q -S 9' r" .. ,.. 
0'11/o s AS 4oz 4c G SA VOC(8260B) 

059841-()()2 6721/1090-DF1-BH1· I/_ -S 4_' o4flo s AG 500ml 4c G SA see below for parameter 

059842-()()2 6721/1090-0F1-BH1- q -s q• 1141/t:. s AG 500ml 4c G SA see below for l"'_rameter 

6721/1090-DF1-BH2- t/ -S 1/' ' 059843-001 }OD7 s AS 4oz 4c G SA VOC(82BOB) 
.. :• 

059844-001 6721/1090-DF1-BH2·. q_ -S q' la:J.I( s AS 4oz 4c G SA VOC{82BOB) ·.• .. 
059643-()()2 6721/1090-DF1·BH2- £I -S ,1./ I lnJA s AG 500ml 4c G SA see below for oarameter 

059844-002 6721/1090-0F1-BH2- q -S 9' Jo~n s AG 500ml 4c G SA see -below for 
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Members G.Qulntana ~ .£ ::z/JL.l X ~I .h':/1 Shaw/6135/505-284-3309 RCRA metals(6020, 
I ,. 7000,7471)Gross alpha-
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3. Received by Org. Data Time 6. Received by Org. Date Time 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Pbone:SOS-2~5201 
Fax:SOS-299-6744 
Email: minteer@aol.com 

DATE: 11/19/02 

TO: File 

FROM: linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605671, -72, -73 
GEL SDG # 67158 and 67169 
ProjecVTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW-&46 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES- Metals Batch# 202762 (SamPles 67158-020 through -038) 
Selenium was detected in the MB and CCB at a value > DL but < RL. All associated 
sample results that are detect,< 5X the blank value will be qualified "J". The 
descriptor flags ·e· (MB) and "B3" (CCB) will be added. 

Selenium was detected in the CCB at a negative value with an absolute value > DL 
but< RL. All associated sample results that are non-detect will be qualified "UJ, B3". 
All associated sample results that are detect, but< 5X the MDL wiH be qualified "J, 
B3". 

The replicate RPD (44%) failed QC acceptance criteria (<35%) for arsenic. All 
associated sample results were > 5X RL and will be qualified • J". 

ICP-AE8-Mmals Batch# 204455 (SamPle 67169-010) 
Barium was detected In the CCB, and chromium in the MB at values > DL but < RL. 
The sample results were <SX the blank value and will be qualified • J, B" for chromium 
and "J, B3" for barium. 



Total Cyanide- Batch #202749 <SamPles 67158-020 through --038) 
The MB had a value > DL but < RL. All associated sample results that were > DL but 
< 5X MB value will be qualified • J, s·. 

Hexavalent Chromium - Batch f 201822 
Sample 67169-009 was received by the laboratory and analyzed after 2X the holding 
time had expired. The sample result was non-detect and will be qualified "R, HT·. 

Data are acceptable except as mentioned above and QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holdlna Tlmea/PrtHrvatlon 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 

ICP-AES - Metals Batch f 202762 <SamPles 67158-020 throygh -038) 
Selenium was detected in the Ma and CCB at a value > DL but < RL. All associated 
sample results that are non-detect will not be qualified. 

Selenium was detected in the CCB at a negative value with an absolute value > DL 
but < RL. All associated sample results that are detect with values > 5X the MDL, will 
not be qualified. 

Barium and chromium were detected in the EB, and arsenic in the CCB, at values > 
DL but < RL. All associated sample results were > 5X the blank values and will not be 
qualified. 

ICP-AES-Metals Batch# 204455 <Sample 67169-010) 
Cadmium and arsenic were detected in the CCB at values > DL but < RL. The sample 
results were non-detect and no data will be qualified. 

Total Cyanide- Batch #202749 <SamPles 67158-020 through --038) 
The MB had a value> DL but< RL. Sample 67158-021,-026,-027-029 and --033 
were all non-detect and will not be qualified. Sample 67158-035 had a value at the RL 
and >5X MB value and will not be qualified. 



Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All AnalYses: The LCS met QC acceptance criteria. No LCSD was analyzed. No data will be 
qualified as a result. 

Matrix Spike CMS) Analysis 

All Ana!vses: The MS met QC acceptance criteria except as follows: 

ICP-AES-Met&ls Batch# 204455 <Sample 67169-Q10l 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

CVAA-Hg Batch# 204420 <SamPle 67169-010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Total Cyanide- Batch #202747 <SamPles 67169-QOSl 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above 
in the summary section and as follows: 

ICP-AES-Metals Batch# 204455 <Sample 67169-010) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

CVAA-Hg Batch# 204420 <Sample 67169-010) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Total Cyanide- Batch #202747 <Samples 67169-008) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

ICP Interference Check Sample UCS) 

ICP-AES CAll batches>: The ICS-AB met QC acceptance criteria. 

All other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-AES <All batches>: The serial dilution met QC acceptance criteria. 

ICP-AE8-Metals Batch# 204455 <Sample 67169-010) 



The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 

All Otber Analyses: No serial dilutions required. 

Detection Limits/Dilutions 

All Ana!vses: All detection limits were property reported. 

ICP-AES: All soil samples were diluted 2X. 

All Other Anatvses: No dilutions were performed. 

OtherQC 

All Analyses: An equipment blank and a field duplicate was submitted on the ARCOC.There 
are no "required• validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affed data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque. NM 87123 
Pbone:SOS-299-5201 
Fax:SOS-299-6744 
Email: minteer@aol.com 

DATE: 11/19/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC '# 605671,-72, -73 GEL SDG # 67158 and 67169 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260AIB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted In the qualification of data. 

VOC Batch'# 202140 and 203595 
Trichloroethane had a RF (0.21/0.23) <than the specified minimum (0.30) but > 0.01. All 
associated sample results were non-detect and will be qualified "UJ•. 

SVOC- Batch 201961 <Samole 67158-020 tbrough 038) 
Pyrene had a correlation coefficient< 0.99. All associated sample results were non-detect 
and will not be qualifted, with the exception of samples 67158-021, and 034 through 037. 
These sample results will be qualifted • J•. 

Bis(2-ethylhexyl)phthalate was detected in the method blank (MB) and the equipment blank 
(EB) at a value> DL but< RL. Sample 67158-021 through 038_had bis(2-
ethylhexyl)phthalate values> DL, < RL and <10X the MB value and will be qualified "U, B" at 
the RL. Sample 67158-020 had a bis(2-ethylhexy~phthalate value> RL but <10X MB value 
and will be qualified ·u. B" at the reported value. 

PCB Batch# 202231 
No MSIMSD, LCSJLCSD or replicate was performed for sample 67169-00S(EB). As there is 
no measure of precision for the sample, all results will be qualified •p2•. 

HE- Batch# 202056 <Sample 67158-020 through =038) 
The MS %R (58%) and RPD (44%) failed QC acceptance criteria (71-120%/<20%) for 4-
amino-2,6-dinitrotoluene.AII associated sample results were non-detect and will be qualifted 
"UJ, A2, P1•. 



The MSJMSD %R (32/18%) and RPD (58%) faUed QC acceptance criteria (65-135%/<30%) 
for tetryl. All associated sample results were non-detect and will be qualified "UJ, A2, P1•. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding TlmeeiPreaervatlon 

All Analysis: The samples were properly preserved and analyzed within the method prescribed 
holding time. 

Calibration 

All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

VOC Batch # 203595 
Chloroethane had %0 > 20% but < 40% (23%). All associated sample results were non
detect and no data will be qualified. 

§YOC- Batcb 201961 and 201951 

Blanks 

The CCVs preceding the samples had a %0 > 20% but < 40% for several compounds (see 
DV worksheet). All associated sample results were non-detect and no data will be qualified. 

All Analysis: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above In the summary section and as follows: 

VOC Batch # 202140 
Sample 67169-004 (trip blank) had a toluene value> Dl but< Rl. All associated samples 
(67158-013 through -019) were non-detect for toluene and no data will be qualified. 

PCB Batcb # 201940 
Aroclor 1260 was detected in the EB at a value > Dl but < Rl. All associated sample results 
were either non-detect or > 5X EB value; no data will be qualified. 

Surrogates 

All Analysis: All surrogate acceptance criteria were met. 

lntemal Standarda CISa) 

All Analysis: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate CMSIMSD) Analysis 

All Analysis: All MSIMSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batcb # 203595 
The PS/PSD was run on a sample of similar matrix from another SNL SDG. No data will be 
qualified as a result. 



SVOC- Batch 201961 and 201951 
Several compounds (see DVworksheet) had %R < QC acceptance criteria (75 -125%). 
Using professional judgment, no data will be qualified. 

SVOC- Batch 201951 
It should be noted that only 500ml (DF=2x) of sample was used for the MSIMSO. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

HE - Batch 202049 
No MSIMSD was extracted with this batch. An LCSILCSD was extracted and met all QC 
acceptance criteria for accuracy and precision. No data will be qualified. 

Laboratory Control Samples (LCSlLCSDl Analysis 

All Analysis: The LCS/LCSD acceptance criteria were met. 

VOC Batch # 202140 and 203595 
It should be noted that no compound was associated with internal standard 1 ,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC- Batch 201961 and 201951 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

Detection Limits/Dilutions 

All Analysis: All detection limits were properly reported. Samples were not diluted. 

Confirmation Analyses 

VQC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 

HE: The sample results were non-detect and therefore no confirmation analysis was required. 

OtherQC 

VOC: A trip blank, equipment blank and a field dup were submitted on the ARCOC. There are no 
"required• criteria for assessing a fteld dup. It should be noted that vinyl acetate is on the TAL for 
soils but not for waters. 

SVOC. PCB and HE: An equipment blank and a field dup were submitted on the ARCOC. There are 
no •required• criteria for assessing a fteld dup. No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Pbone:505-299-5201 
Fax:SOS-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 19,2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: OSS soil sampling 
ARCOC 605671, -72, -73 
GEL SDG # 67158 and 67169 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and vaUdation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

summarv 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross Alpha/Beta). No Problems were identified with the data package that 
resulted in the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holdlna Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Calibration 

All Analyses: The case narratiVe stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at 
concentrations > the associated MDAs. 

Matrix Spike (M8) AnalYsis 

The MS analyses met all QC acceptance criteria. 



Laboratory Control Sample (LCS) AnalYsis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

NeaatiVe Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Umlbi/Dllutiona 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

An equipment blank and a field duplicate were submitted on the ARCOC. There are 
however, no •required• data validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

"No other speciftc issues were identified which affect data quality. 



Data Validation Summary 
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IVJ 1.. ; sol/) 

Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Proj cct: .:Sod Q00 Jot/ J.().«)plti AR/COC#: bOfl. 71
1 

- 7J
1 

-73 #ofSamples: /9 Matrix: __________ _ 

Laboratory: Q~J... Laboratoi')'Report#: 6 71S8 LaboratorySampleiDs: 67/.SB- 001 !lvu - 019 

Methods· ..SW- 8H{:, 8.;2bO 4 Batch#s: cJO«IJ-~0 
--~ ----- -------~ 

Calb. callb. CCV 1,1/t-9- I. 71~t~9J 
T RSDi Fllld EqSI1i.' 

IS CASt Name c Min. lnterc:4lpt RF ~ %0 Method 
LCS LCSD LCS 

MS MSD 
MS 

Dup. 
Trip 

L RF <20%/ Blks RPD RPD RPD Blanks Blanks 
>.OS 0.99 20% 

1 71·55-6 1 1 1-trichloroedlanc 0.10 I .... _L I I _V _V 
2 79·34-S 11,2,2~ 0.30 I 
2 79-(1().5 1 1,2-tricbloroelban 0.10 I 
1 75-34-3 1 -•ua rat6nr 0.10 
1 75-35-4 1-411d1Jeru._ 0.20 ./ I v !/" / 
1 107-1)6.2 0.10 \ 
1 540-59-0 1 0.01 
1 78-87-S 1 v 0.01 l 
1 78-93·3 2. 2 VT(MEK} 

l<lhJ!ik) ,v' 0.01 \ 
I 110-75-8 I viDYI ctbcr I 
~ 591-71-6 2-llcDDoDD (MBK) lv 0.01 .1 
2 10&-10-1 4-ndlyl-2-pealllloDe 

CMIBKl 'v' 0.10 

1 67-64-l .-..IOslllkl 10.01 I 
1 71-43-2 ._ o.so / 1/ / ./ 
I 75-27-4 bromodic:bJarom 0.20 
3 75..25-2 bromafbml 0.10 
1 74-13-9 bnlmomallwDO 0.10 
1 75-15.0 Clllball dillll&lo 0.10 
1 56-23-5 ~ 0.10 
2 108-90-7 dlloru••••• 0.$0 \/ / v \/' 
I 7s.o0-3 cbloroedlaDc 0.01 
I 67-66-3 dllua•• 0.20 
1 74-17-3 chloramelbiDo 0.10 I 
I 10061.01-5 ~1 0.20 \ 
2 124-41-1 clibromocbiOI'OIIICtllulc 0.10 I 
2 loo-41-4 letlw1bc:Tmlle 0.10 
I 75-09-2 1- cbloridc(IOxbllt) 0.01 v _v \ 
~ 1oo-42-5 IIM'ellc 0.30 I 
2 127·18-4 ......... oedt!F! 0.20 I 
l2 10&-1&-3 11111lum11(1 Oxblltl_ 0.40 _V. l v" v-:. ~ '¥ 
12 10061-ol..(i 111111-1 0.10 \ v 
1 79-01-6 atclllara 1•1• 0.30 1n.l.r / / ./ v 
1 75-o1-4 ftolcW.We 0.10 II' 

12 1330-20-7 xYitnlel(tota)) 0.30 I 
_&'J- .J- difAh,._,nt_D. 
-1 f'O.r\J. - I ~- ,.,;,., 

-001 
) 

-ool.j. 

*' I~ 

Jrl 

~ 

SR 
IIJJit. 

D_ 
n.-JJ 

..SA -
ll'HJ 

!vii 
u~ 

I'Jlllil 
,.;I 

c..an /i 

-oo; 

.,/ ~ 

!7B -
II"~ t..o: 

~ 
:.oo.J; 
- '3 

~JJOCI ~ 
TB 

'R_ lb.v 01'1 
rv'D T~ 

01/) 

0_08 ff 
let/d, 

~ 

(/ ~ 

~A.~ 
suifVtl.. 

ll: .. 

/l'ly/ ~ 

(.so;;~ 011£..;) 

badcdi'0\1 ~arcRCRA 
Reviewed By: t{;~ Date: I/. 18. OJ. 
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Yv'J Jol- c). Jo!ls 

Volatile Organics Page 2of2 

Site/Project: AR/COC #: b 0~ " 71 - 7 ~ + -I$ 
I 1 

~#s: __________________________________________ _ 

LaboratoJ:y: Laboratory Report#:------- N of Samples:-------
MWrix: ___________________ __ 

Sample 

IN w rt/r.fl'r. 

·------1-------
SMC I: 4-Bromofluorobeozeilc 
SMC 2: Dibromotluorometbane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS 1 IS 1 IS2 IS2 
Area RT area RT 

------~ 

-~ 

~ 
~ 

~ 
v 

IS 1: Fluorobenzene ComDleats: 
IS 2: Chorobenzene-dS 
IS 3: 1,4-Dichlorobcnzene-d4 

B-19 

IS 3 IS3 
area RT 

------
.....-

I-"" 



Com 

Samlvolatlla Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: D.S.) Jo;/ JCJ/Y>p/;1 ARICOC#: 'ost:. 71

1 
--;;J

7 
-73 Laboratory Sample IDs: 6 7/SB - rJolo fflru -0\/8 

Laboratory: Q k-J.. Laboratory Report#: tz 7 I J 8 6 71 (Q 9 - 00 S (uj 
Methods: JtJ- 811~ 8cJ70C (l) @ 

#ofSamples: /9 f/ / Matrix: _.jo;i ~ liW Batch#s: d0!9fo! Ol..019S"I 

Call b. 
Call b. CCV T 

Min. RSD/ Method LCS MS 
Field 

Equip. Field 
IS BNA CASt NAME · c Jmrcept RF ~ %0 LCS LCSI MS MSD Cup. 

L 
RF Blanks RPD RPD RPD Blanks Bl.nks 

$ <l0%1 
I ~ >.0~ I 0.99-J ,20%.:;) (/) ell (/) Q) (i) (fj til 11)-l 

2 BN 120-82·1 1 ,2,4-Tricblorobeazalc 1\/ 0.20 v v' / ,/ lv' v \/ / ...; ./ Nil- v v v ... 7 v lilA- v 
1 BN 9.5·.50.1 1 ,2-Did!lorol>!a•ZIN 0.40 

1 BN .541-73-1 1,3~ 0.60 

1 BN 106-46-7 1,4-Didalolobcw.- 0 . .50 ./ v v v v / 
3 A 95-95-4 2,4,S· Tric:bloropbcllol 0.20 J v &.9 v' i/ .,/ 
3 A 81-()6..2 2,4,6-Tr:icllloropbcaol 0.20 ../ v 1.. I t..7 .7 v 
2 A 120ol3-2 2,4-Dicbloropbcool 0.20 

2 A 10.5-67-9 2,4-Dimedi)'Jpbclnol 0.20 

3 A .51-21-S 2,~ O.Ot!J j 
'" 

j .... ~~ ~ 
3 BN 121·14-2 :z.~ 0.20 I ../ a/ v v v v 
3 BN 606-2().2 2,6-DinitrotoliiCIIC 0.20 

3 BN 91·.58-7 2.QI~ 0.10 

1 A 9.5-.57-1 2oCbloropbcDol 0.10 / v -:; v v V' 
2 BN 91·.57~ 2·Mdhyblapblhalcoo 0.40 

I A 95-48-7 2-Mcdlylpbllllol ( o<RIOI) 0.70 L/ v '-0 1:.{1 v t/ 
3 BN 11·74-4 2-NilnuiliDc 0.01 J I,~, lf:Yx~ 
2 A 11·7.5-.5 2-Nitropbebol 0.10 { " -" 
~ BN 91-94-1 3,3'~ 0.01 " 3 BN 99-09-2 3-NitrolailiDe 0.01 IJ J J J 1-1 ~ 
4 A .534-.52·1 4,6-Diaitro-2-metbylpbcaol 0.01 IJ "~ 
4 BN 101-.5.5-3 4-Bromopbeay).phenyletbcr 0.10 ./ 

3 BN 700.5-72-3 4-Chlorophcayl-lelber 0.40 

2 A ,59-.5()..7 4-Cbloro-3-mctbylpbc:ool 0.20 ' / t/ v v ~ v 
~ BN 106-47-1 4<hlorouiliDc: 0.01 

1 A 106-44-.5 4-Metbylpheool (p.cresol) 0.60 I 

aents: rt')l p - ~ oe. .; 
- 1 -

N ~; .}Wed V 1R RCRA COIIIJlOIIftda. 
I. ")... 7;}. v 7J. 

e: @ 
mJ 0 &o 

../ 

if 
\1 
v 

\/ 

V' 

v 

v 

71 

v 

v' 
v 
v 

v 

v 
v 

v 

,/ 
Reviewed By: Date:------
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Semlvolatile Organics 
Site/Project: _______ _ 

I 

Laboratory: Laboratory Report N. 

~B~ 
Callb, Call b. CCV 

T Mtn. RSDI 
CASt NAME C RF lnlerc:.pt RF rt2 %0 

L 
<20%1 >.OS 0.99 20% 

3 BN 1 ()0.() 1-<i 4-Nitrot.al.liDc 1J o.o1 IJ Jll -~ v' 
3A 10042-7 4-N~ 0.01 ~~~ 
3 BN 83-32-9 Al:eDapblbeDe 0.90 ..; 
3 BN 208-96-8 Al:alapbdly8 0.90 

4 BN 120.12·7 AaiiJr.- 0.70 

S BN 56-Ss-3 Bcuo(a)lallngcoo 0.80 

6 BN S0.32..S Bcuo(a)pyrcM 0.70 J LJ 
6 BN 205-99·2 Bca:llo(b)IUCIIIDibcac 0.70 

6 BN 191-24·2 Boui(J.ll,i)pcrylale 0.50 I 
6 BN 207.08-9 Beuo(k)JI--- 0.70 u iJ IJ 
2 BN 111-91-1 bU(2-CIIIoroedloxy)nlclilllle 0.30 
!I BN 111-44-4 bU(2<'1IIoroetllyl)ctbcr 0.70 

1 BN 08-60-1 bil(l<llloroilopvpyl 0.01 

5 BN 117-&1-7 ~-Etbylbe;tyl~ 0.01 J ..1 u J ..1 
BN Bs-61-7 Butyl~ 0.01 

BN 86-74-1 ClltlurJJo 0.01 

BN 218.01-9 C.bryJcoe 0.70 

16 BN 3·70-3 Dibeaz(a,h)ID1brlceDo 0.40 IJ ll u 
3 BN 132-64-9 DibcamfilraD 0.80 

3 BN 114-66-2 Dicdrylpbdllllle 0.01 

3 BN 131-11-3 Dimc:tkytpbtbll 0.01 

4 BN 84-74-2 Di+butylpblbala1e 0.01 

6 BN 17-N-0 Di-D-ocaylpbdaiale 0.01 IJ .! u . ,, 
14 BN 206-4+0 FluorutbcDe 0.60 I~/ 
3 BN 86-13·1 Flu- 0.90 

~ BN 118-74-1 H~ 0.10 

l BN &7-61-~ Hcxacblorobu1ac!ic:lle 0.01 

3 BN 77-47-4 He.ucbi~Cile 0.01 /liP 

I BN 67-72-1 Heuddorocdlaac O.JO I v . 
Comments: 

Page 2 of3 

~*':--------------------------------------------
# of Samples· 

Method LCS LCS LCA MS MSO Bl.ak• RPD 

O'lt! tT'I a\ (/j "" ...,~, N• 
V_ v v v 
../ v V' v 

IO~ 
v 

./ v ''-~ V' 

..! v LQ, "0 

./ ./ oSlo 4/ 

B-"1 

Matrix· 

MS 
Field Equip. Field Dup. RPD Blenk• Blank• RPD 

111 

v 1/ Nft 
v 
v' 

.,l.2.., 

\7 

v' 
v 
7_._ 

- ----

@ 
mJ 
~I]" 

v 
v 

v 
v 

v 

® ,.,s 
~ 

v 
v 

v 
v 

@ 
D ~o 

q 

v 
v 

v 
v' 

IS_ v 



IS 

~ 

~ 
2 

2 

~ 
1 

14 
14 
1 

s 

Page3 of3 Semlvolatlle Organics 

Site/Project:-------

Laboratory: 

ARICOC#: 00S~ 7/ -7~ -73 
J I 

Bmoo#s: __________________________________________ __ 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

A 

BN 

A 

BN 

Laboratory Report #· #of Samples· Matrix· 

Call b. 
Call b. CCV 

Min. RSD/ Method LCS LCS MS 
Flefd 

Equip. Field 
CASt NAME TCL Intercept RF ~ %0 LCS MS MSD Dup. RF Blanks • RPD RPD 

RPD 
Blanks Blanks /?),) 

« I >.OS Ql 
<20%1 

/20%..:1 O'l dl (j) _6.1. If) t1'J ~ I I 0.99 Ql (f) 

193-39-s 1Ddeao(l).,3~ ,7 o.so J J .; I\/ I \/ /V't:t v v IV'~ 

78-S9-1 lsopboroac 0.40 

91-20-3 Napl*leae 0.70 .•) 
98-9~3 Nilllobeoztoe 0.20 J / V' {;/ ~s v v 

N·Nitrosodipbeaylaminc -
&6-30-6 n . 0.01 

621-M-7 N-Nitroso-di-propylamiDo ,/ o.so v v v v v / 

87-86-S ~ o.os u .. ~ 1.1 J u j ~ v v v' \/ 

·~1-8 Pbeaullalalc 0.70 

108-9~2 Pbalol 0.80 v v \/ v v v 
12!1-00-0 PyniiiC 0.60 IJ l/ .a.v ../ ./ v v ,/ v 

[])7oA,.'"' 11/ n.- ,AJ) ..; 
l 

surrotrate Kecove OutU 'V L -------

Sample 8MC1 SMC2 SMC3 SMC4 SMC5 SMC6 SMC7 SMC8 Comments: f";11'1dvNJ..... Of') G C 0~ 
pi/ CA0n ~.., 

----SMC1:N~(BN) 
SMC 4: Pbeaol-d6 (A) 

--
SMC 7: 2-2.cbloropbollol-d4 (A) 

Sample 181 .... 181-RT 

/rV ~ -(ItA 

IS 1: 1,4-Dic:blor'obcllz (BN) 
IS 4: Pbenadlrcz».d I 0 (BN) 

- ~-

----
SMC 2: 2-Fiuorobiplleayl (BN) SMC 3: p-Terpbalyl-414 (8N) 
SMC S: 2-Fiocroplleaol (A) SMC 6: 2,4,6-Tribrocrlophcaol (A) 
SMCI: 1).-~ (BN) 

Internal Standard Oatllen 
182 .... JS2-RT 18:S.... 

IS 2: NapblhalcDo-d8 (BN) 
ISS: Chryseno412 (BN) 

IS 3-RT ISWNII 184-RT ....... 
.. 

IS 3: Aa:llaplltllel»dl 0 (BN) 
IS 6: Payleoo-<112 (BN) 

B-22 

1"1 0 I of) 7i:¥(_ . 

C).O/f(l .A1J/MJ0 -=- SZioM..{. 

1$1-RT ....... ISt-RT 

.AWD !!PO 

§) 

.,/ 

v 
v 

v 
v V' 

. 



J 

PCBa (SW 846' • Method 8082) 
Si1c1Projec:t: b~::J Soil JaMph:;j AR/Coc#: "QSb 71,. -7cJ.

1 
-73 LabcntorySimpleiDs: 

Laboratoty: c k J..... Laborarory Rcpcxt If: k 71 $' 8 

· (e7tS8 • Oo2o -7 03EJ 

6 71"' 9 . - ooc, (__(13_1 
~------ '\.~------, 

Metboda: . sSW- 8ftfo 808--¥ (i) (.5') 

N ofSimpla: I q f I Matrix: c.So IIJ f W4.JV Batch ##a· . ··-· 010 I 9 4 0 _ _o]..Q~g I-----· 
' . . . . . .• .:.«• ·' • ,..~. •• I• .. ,, ·,,, 

~-d_l~ 
, .. . • .. ·. ·, ~·!.'' ,;- ;• . •· ,;:·•· •' • • 'I' •'· 

T Clllb CCV LCI Ml fllelcl 
CAS# Name C Intercept RID/R1 

~~ J 

Method LCa LCSI RPD M8 M8D RPO Dup. Equip. Field @) 
1~ '2. llanka ....... lllllnlw 

L 20% ~ 
RPD 

<20%/U9 20% li'lf.?l .tn (.7} (i) trJ I'JJ Ill]/} ~ 

12674-11·2 ArocJor-1016 IV' f{'A v' v v ,/' llA ../ Mt IYA 
11104-28-2 Aroclor-1221 vv 
11141·16-5 ArociCI'-1232 If v v 
S3469-2h9 Aroclor-1242 I v v" v ,/ 
12672-29-6 Arool«-1248 V' ~ v v 
11097-69-1 IA-.w .. J254 v v vv 
J 1096-82-5 Aroclcr-1260 .,. v vv v / v v v iiJ.QS(. J 

' 
- ( ___ L_ ____ --L_ • L__ __ ~---- ··- .~ ~--- '----· 

I h ::GU~ I 
8MC 

I 
8MCRT 

I 
&ample 

I 
SMC 

I 
SMCRT 

%REC % REC 
ec...atl: ~0-.l.J$/ 

i.A. v / IU.J t:J P&6~ ttn 

().A..o7~ e/!eAIJ ~~-

11-11 .P.,a 
Coalrmatioa 

Sam pte CASt RPD>21% Sample CASt RPD>2ft 

/IV ~JOU"''_ ----- ~ $1 • .;) Q I cJd j .,), l.f "7 te.i, 111; ') .r'f c.t5 
OJ 3, c1 S' "'7 J)J.., -

Reviewed By: /(/tyu_ Date: / J. / 9. 0~ 



High Explosives (SW 846 Method 8330) 

Site/Project: NJ So J/ Jyy,p/;1 ARJCOC #: 'Q5l., 71 - 7 () - 7 3 Laboratory Sample IDs: t, 7/ £8 - Ool a Hvu - 0.58 
I I 

Laboratory: ~ k"-<. Laboratory Report #: b 7 IS" 8 b 7 I ~ 9 - () 0 7 ( U3) 

Methods: sw - 8~h B33o CD ~ 

# of Samples: I '? tf I Matrix: J 01 !J l /lu) Batch #s: oWo),os1. o20ol0 .y £ 

, CUrve CCV Method LCS MS Fllld. Equip. Field 
CASIIJ NAME # ....... ,.a %0 ..... LCS LCSD RPO MS MSD RPD Dup. ...... ....... ACJ ~I) 1 I~-'\- l-99-t. ,20%t. I U .;) I I 20% I I I 20%1 ltP'D u u tOJ .. 

2691-41..0 HMX IY'R- v' I /. j v v ;I' N/4 IY4 I. v v / v /'I~ t/ L 

tlPD 

G) 
v 

121-82-4 RDX I 

99-35-4 1,3 5-Trinitrobem:ene I 

99-65..0 I 3-dinitrobenzene 
98-95-3 Nit:roben.lzne 
479-45-8 ~ •s, SsJ 3~ 18_ _S8 f~ ~~J 
118-96-7 2,4 6-trinitroto1uenc v v v 
35572-18-2 2-amino-4,6-dinitrotoluene ' v / 1/ 
1946-51..0 4-amino-2 6-dinitrotoluenc ~·- flO) I~ / ~~~ ~wt.ll 
121-14-2 2,4-dinitroto1uenc v v"'_ 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluenc 
99-99..() 4-nitrotoluene 
99-08-t 3-nitrotoluene 
78-11-S PE1N 

I -JSMc%REcl SMCRT I Sample I SMC%REC I SMCRT 
.Joe) OSlo 

Comments: A 1/ rS o 1 IJ T ehy I f/ N - t<M.IAC 

IN T£.4"' 

Coaftrmatioa 

[;_s·~:;: I CASt I RPD ~2s:J~•m~e L CAS. -' RPD>25% 

IJ?- /1; 
I 

«o .,).() ~ 9 NO I'YIJ/Jt.tJ() ow-
90od. 

..< c..r j.<.c sa 

Solldl-to-tqMo•• coavenlo•: I'll 1 1 ~ A 

mg/kg ~ 1'818: ((j&g/g) x(samplcmass {g} !SIIlllplc vol. (ml})x(IOOO ml/llitcr)] /Dilution Fac:tor ~!lSI I Reviewed By: tA...-1 ~ Date: I J • 1 <1 • 0 z.. 

1\-17 ·, 



rv'-5 I of- l 
/...I_ . 

~ SodJ 

Inorganic Metals 

Site/Project: OS.j So;) Jrvnphr:J AR/COC#: 60S'(q 7!
1 

-7J.
7 

-73 LaboratorySamplciDs: ~ 7/SB - Oolo ltvu -038 

Laboratory: § k). Laboratory Report #: c ~ i. ' 71 s 8 
Methods: o!A) -81/t. 71!7/4 (1-tq) ~olo B {~) 

J8 
...., J 

(l-Ie J oi.DJ. 73o I A..u.iah ) o<oJ. 7c. 2 lea: Matrix: Jot/~ Batcb#s: 
/ / 

CAS til vql£ ~14 QC Element UJIL 

Analyte ir.f LCSD MSD 
~ 'Zt'l 

ICS 
Serial Field Eq .. p. TAL ICV CCV ICB CCB LCS LCSD MS MSD Rep. 
Bu.- hp. - RPD RPD RPD AB 
tlo• RPD 

.... 
7429-9().' AI N,. N_lt 
,~ .. V" t/ v '-......\/ \L _¥ \L _'l /YA l\ v !/ t/ ./ • S.39 ;t 
7440-41·7 Be \ \ ,.........,.,01 v ./ v v v v v \ v' \ #A l/ 1/ v ,/ 
7~70-2Ca \ \ 
7~'7..JCr / / 1/ 'I/ lv v v \ 1/ \ ./ 1./ v v /. /oi{,J" 

7440-41-4 Co \ \ 
7440-.50-8 Cu \ \ 
7439-19-6 Fe \ \ 
7439-95-4 MJ \ \ 
7439-96-S Ma \ 
7440-{)2~ Nl 
7440-09-7K 1\ 
7~-Y ~ / / v \./ v v \ _!L Nit L v v v 
744()..23.' Na \ \_ 
744().62..2 v \ l 
1441)..66.6 Zll _l _1 

\ \ 
'7-'D-n.lPit v v v (/ 

.,.., >L_ ""'- \_ t/ \ v v v v t./ 
7'7IJ..e.2 Se v v v v ~ ,\ •<1.01 v" .'. / \ " I'YI't / v v ,/ 
7446.JI-2 AI v v v v '"i·'2 .v v _\ v' \ .,., ~;y v v v v 
7~6-()Sb \ \ 
7440-lUTI \ 

1\ \ 
74.Jt.f'7-' a. v \/ v v / ./ v v' lVII IYC 

~CN 

Note1: Sblded rowure RCRA metals. So~u eoavenJoa: mg /kg'" Jl& I g: [(Ill /g) x (sample mus {g) I sample vol. {ml}) x (1000 ml/1 liter)] I Dilution Fldor .. 11111 

Comments: I ep ob< . 

Flelcl .... 
I 'Jilt 

-~ 

j~ ,, M~ 
• .J.O/ ~r· ' 

6t.lf'l C.C£:f 
~tJ; 

oZ· 2 )( ~~"'I 
-~ '.Nh!IJL 

~~/R. 
!. 

.4J lf'l UB 
,.J.d.. y [\.: ":J.Ia 

~~- :;, S"')( R.I... ~ Reviewed By: t{/~ Date: //. 19. QcJ 

S.l4 

------------------------------------------------------



rfS J of o1 f./3 

Inorganic Metals 

Site/Project: D .S J So I I J(l.J'IJ,P hj ARJCOC #: 6 Of €. 71
1 

- 7J. 
1 

- 7 3 Laboratory Sample IDs: b 7 I (, <:f - 0 I 0 fS 
Laboratory: q ~).. Laboratory Report #: h 7 IS' 8 

I 

Methods: JlJ- 8NI.a 7/i7Qt:~ : 6010 8 

rr ...... uu.~.u.,les: J Matrix: ~U(()~ Batch#s: 02011/./olO lm J oiO.Y.YS.f f M£T~J} 

CASt#/ vq/t. ~l.t. QC Element 
v 

Analyte Metllod LCSD MSD Rep. ICS Serial Field 
Eqllp. F1eld 

TAL ICV CCV ICB CCB LCS LCSD MS MSD Dill· D1p. 
Blulll RPD RPD RPD AB tlo1 RPD 111•111 Blaalll 

742~5Al IYJ:i. /Yb JVZI. 
7~· l/ / v / • ~tl'f / v \ V' \ Nil _L Nil \ ::1.~'3 
7440-41-7 Bo \ \ \ 
7.UO.U.9C» ./ v v v '.1113 v \/ \ I/" \ NR- v /Yit \ 110 
7440-70.2 Ca \ \ \ 
7 ..... 7-JCr v v ~ '-""' _V • O«JSI."l \L_ \ V_ \ Nl"r v lVR \ .-r. P. 
7440-41-4 Co _l _\ \ 
7440-5()..3 Cu \ \ 
7439-19-6 Fe \ \ 1\ 
7439-95-4 Ma \ \ \ 
743~5MII \ \ 
7440.02..0Ni \ 
744().09. 7 K \ 
74te-22...fAI v V' v' "1/ v v v \ / \ NK v IVA- \ 
7440-23-5 Na \ \ \ 
744().62..2 v \ \ \ 
7~za \_ \ 

\ \ \ 
709-ft..lft v v V" 1,/ 1/ t/ v \ v \ Nl't v NR \ 
'7'71Z-e-28e r/ V"" v ../ v v l/ \ v" \ Nit v NA \ 
7 ......... 2/y ./ '\./ v V" ~-0 v v \ v \ N, v Nlf \ AD 
7440-36-0 Sb \ \ \ 
7440-28-0n _\_ \ \ 

\ \ 
,...,_,"' lh 1/ v y'_ t/ ........... t/ / 1/ N4_ 

CyuicleCN 

Netea: Sbeded rows are RCRAmclals. SoU.to-aq•eou coavenlo•: rna/kg• Jlg/g: [(Jli/ g) x (sample mass {g) I amplevol. {ml}) x (1000 ml I !liter)) I Dilution Fac:tor - Jlgl 1 

xr 
o).~s 

J. 71~ 

ol. 8!. 

/.fL 
,/~ 

~~~ 

OlO cJ', ~ v 

Comments: IcP I. 7Brl! OuP /mJj .ro. j 
JNA 

l(J b 736i..j DUP /NJJ .SDf.t Reviewed By: ftJ !A4..J...._ Date: I/. 19.0 d. 

'"',14 



. . General Chemistry 
Site/Project: 0.) 0 Sol/ Jamp"fJ ARJCOC #: to 0 S' fa II) -]d.. I -7 3 Laboratory Sample IDs: b 7 I 58 - OJO M ru -o 3 B 
Laboratory: Cf*J... LaboratoryReport#: b7tss te71bq-oos (€8-l'W) h7/b9- ooq (flj-erb) 
Methods: 0 W ·81<0 90J<>?A (TeN) 719fo4 (~ 6) . 

~ -020d.II.J. 

b liS'£)
oto~o 39 

1 -~~7li 

b lPoq-006 

_S' ~03blo 

b11S8 
03S-

-
>38 

ol.o3b!.. ) - -
bl1S8 -
~ L1' 

~~ 

~ -..2018~ 

~6 7Jbq -('}(, 

CAS# 

Kl 

.. 

ADalyte T 
A ICV 
L 

To fa.) 

~~ I 

Tol-a.J 

Cy(;Nde v 

htt,(~ ..,., 

CAro~lw v 
l.fNR,/14111, .•. 
Clvom1w r> ./ 

I loifJJJO I& ~ . v 0JrrnvW'r~ 

- -· - . -

~IJ;j 
MetHd CCV ICB CCB ...... 

.; ..; I o.oJ~BJ 

v ./ ./ ...; 

v ./ .; V' 

./ ../ / / 

v' v ../ 
/ 

Commeuts: il &ceuJ N-T sx 11 fG 1 

4* h\.S O /"(J7r\ o7~ .SOy ( 7o 0/., • 

LCS LCSD 

v 
v M-

V' \ 
\ 

./ 

~ 

./ 

"""""_,_ ~-r . 

c:Jo~ lui 

QC Element 
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DSS SITE 1090: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1090, the Building 6721 Septic System, at Sandia 
National Laboratories/New Mexico (SNL/NM), is located in Technical Area-Ill on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The abandoned system consisted of a 1 ,000-gallon septic tank connected to 
a drainfield consisting of three 60-foot-long drain lines. Available information indicates that 
Building 6721 was constructed in 1959 (SNL/NM March 2003), and it is assumed that the septic 
system was also constructed at that time. By the early 1990s, the septic system discharges 
were routed to the City of Albuquerque sanitary sewer system (Jones June 1991 ). The old 
septic system line was disconnected and capped, and the system was abandoned in place 
concurrent with this change (Romero September 2003). 

Environmental concern about DSS Site 1 090 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 1.2 miles northeast of the site. 
No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface is flat or slopes slightly to the west. Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1090 is 
unpaved with some native vegetation, and no storm sewers are used to direct surface water 
away from the site. 

DSS Site 1090 lies at an average elevation of approximately 5,373 feet above mean sea level 
(SNL/NM April 2003). The groundwater beneath the site occurs in unconfined conditions in 
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately 
473 feet below ground surface (bgs). Groundwater flow is thought to be to the west in this area 
(SNL/NM March 2002). The nearest groundwater monitoring well, TAV-MW5, is approximately 
1 ,800 feet east of the site. The nearest production wells are northwest and northeast of the site 
and include KAFB-4 and KAFB-11, which are approximately 2.6 and 3.2 miles away, 
respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1 090 was effluent discharged to the environment from the 
drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1090 Potential COC 
Sampling Area Source 
Soil beneath the Effluent discharged 
septic system to the environment 
drainfield from the drainfield 

COC =Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Number of 
Sampling 
Locations 

3 

Sample Sampling 
Density Location 

(samples/acre) Rationale 
NA Evaluate potential 

COC releases to 
the environment 
from effluent 
discharged from 
the drainfield 

Using a Geoprobe ™, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at three borehole locations at DSS Site 1090. Drainfield sampling intervals started at 
4 and 9 feet bgs in each of the three drainfield borings. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QNQC samples 
collected at the site and the laboratories that performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs), 
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide, 
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site 
laboratory (General Engineering Laboratories, Inc.) and the on-site SNUNM Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods 
and the data quality requirements from the SAP (SNUNM October 1999) and FIP (SNL/NM 
November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1090 

Sample Type VOCs SVOCs PCBs 
Confirmatory 6 6 6 
Duplicates 1 1 1 
EBs and TBsa 1 0 0 
Total Samples 8 7 7 
Analytical Laboratory GEL GEL GEL 

arBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s}. 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC =Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
6 6 6 6 6 
1 1 1 1 1 
0 0 0 0 0 
7 7 7 7 7 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

6 
1 
0 
7 

GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1090 

Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs Defensible 6 None 
EPA Method 8260 
SVOCs Defensible 6 None 
EPA Method 8270 
PCBs Defensible 6 None 
EPA Method 8082 
HE Compounds Defensible 6 None 
EPA Method 8330 
RCRA Metals Defensible 6 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 6 None 
EPA Method 7196A 
Total Cyanide Defensible 6 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 6 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 6 None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

QNQC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QNQC samples consisted of one 
trip blank (for VOCs only) and one set of field duplicate samples. No significant QNQC 
problems were identified in the QNQC samples. 

All of the soil sample results were verified/validated by SNUNM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNL/NM July 1994) or SNUNM ER Project "Data Validation Procedure for Chemical 
and Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNUNM 
December 1999). The data validation reports are presented in the associated DSS Site 1090 
request for a determination of Corrective Action Complete (CAC) without controls. The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). The 
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gamma spectroscopy results are presented in the CAC proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the request for a 
determination of CAC without controls. Therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1090 is 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the SAP (SNLINM October 1999) and FIP (SNLINM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual site 
model for DSS Site 1090, which is presented in Section 4.0 of the associated request for a 
determination of CAC without controls. The quality of the data specifically used to determine 
the nature, migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1090 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1090. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1090 was deactivated in the early 1990s when Building 6721 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COCs that may have been introduced into the subsurface via the septic system 
at this site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COCs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1090. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at three locations beneath the 
effluent release points and areas (the drainfield) at the site to assess whether releases of 
effluent from the septic system caused any environmental contamination. · 

AU12-041WP/SNL04:rs5617 .doc C-5 840857.03.01 12/03/0410:28 AM 



RISK ASSESSMENT FOR DSS SITE 1090 12/3/2004 

The soil samples were collected at sampling depths starting at 4 and 9 feet bgs in the drainfield 
area. Sampling intervals started at the depths at which effluent discharged from the drainfield 
drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS-type sites at SNLINM. The soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient to 
determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1 090 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs that were evaluated in this risk assessment 
included all detected organic, inorganic, and radiological COCs for which samples were 
analyzed. When the detection limit of an organic compound is too high (i.e., could possibly 
cause an adverse effect to human health or the environment), the compound is retained. 
Nondetected organic compounds not included in this assessment were determined to have 
detection limits low enough to ensure protection of human health and the environment. In order 
to provide conservatism in this risk assessment, the calculation uses only the maximum 
concentration value of each COC found for the entire site. The SNLINM maximum background 
concentration (Dinwiddie September 1997) was selected to provide the background screen 
listed in Tables 4 through 7. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
the risk assessment consist of both inorganic and organic compounds. 

Tables 4 and 5 list the nonradiological COCs for the human health and ecological risk 
assessments at DSS Site 1090, respectively. Tables 6 and 7 list the radiological COCs for 
the human health and ecological risk assessments, respectively. All tables show the 
associated SNLINM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 6; Sections Vll.2 and Vll.3 discuss 
the results presented in Tables 5 and 7. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1090 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6721 septic system. Wind, water, and biota are natural 
mechanisms of COC transport from the primary release point; however, because the discharge 
was to subsurface soil, none of these mechanisms are considered to be of potential significance 
as transport mechanisms at this site. Because the septic system is no longer active, additional 
water infiltration is not expected. Infiltration of precipitation is essentially nonexistent at DSS 
Site 1090, as virtually all of the moisture either drains away from the site or 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1090 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF Log K0w 
(All Samples) Concentration Background (Maximum (for Organic 

coc (mg/kg) (mg/kg)8 Screening Value? Aauatic) COCs) 
Inorganic 
Arsenic 4.96 J 4.4 No 44c -
Barium 260 214 No 170d -
Cadmium 0.209 J 0.9 Yes 64C -
Chromium, total 10.8 15.9 Yes 16C -
Chromium VI 0.02739 1 Yes 16C -
Cyanide 0.278 NC Unknown NC -
Lead 5.47 11.8 Yes 49C -
Mercury 0.0221 <0.1 Yes 5,5ooc -
Selenium 0.288 J <1 Yes 800f -
Silver 0.441 J <1 Yes 0.5c -
Organic 
Acenaphthene 0.14 NA NA 3899 3.929 

Acetone 0.00535 NA NA 0.69h -0.24h 

Anthracene 0.519 NA NA 917C 4.45c 
Benzo( a)anthracene 1.17 NA NA 10,0009 5.619 

Benzo( a )pyrene 0.848 NA NA 3,oooc 6.04C 

Benzo(b )fluoranthene 1.49 NA NA 14,5009 6.1249 

Benzo(g,h,i)perylene 0.466 NA NA 58,8849 6.589 

2-Butanone 0.0365 NA NA 1h 0.29h 

Carbazole 0.403 NA NA - -
Chrysene 1.13 NA NA 18,0009 5.919 

Dibenzofuran 0.063 J NA NA 2,8009 4.129 

Fluoranthene 
-- -----'-- 2.13 NA NA 12,3029 4.909 

- ---

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 

No 

Unknown 
Yes 
Yes 
Yes 
No 

Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 

Yes 

Yes 
Yes 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1090 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF 
(All Samples) Concentration Background (Maximum 

coc (mg/kg) (mg/kg)a Screenina Value? Aauatic) 
Fluorene 0.179 NA NA 2,2399 

lndeno(1 ,2,3-cd)pyrene 0.511 NA NA 59,4079 

Phenanthrene 2.05 NA NA 23,800C 

Pyrene 1.8 J NA NA 36,300C 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
8 Parameter was not detected. Concentration is one-half the detection limit. 
tcallahan et al. 1979. 
9Micromedex, Inc. 1998. 
hHoward 1990. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNLINM = Sandia National Laboratories/New Mexico . 

= Information not available. 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1090 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF Log K0 w 

(Samples s 5 ft bgs) Concentration Background (Maximum (for Organic 
coc (mg/kg) (mg/kg)a Screening Value? Aquatic) COCs) 

Inorganic 
Arsenic 4.96 J 4.4 No 44c -
Barium 260 214 No 170d -
Cadmium 0.209 J 0.9 Yes 64C -
Chromium, total 10.8 15.9 Yes 16C -
Chromium VI 0.02726 1 Yes 16C -
Cyanide 0.117 J NC Unknown NC -
Lead 5.47 11.8 Yes 49C -
Mercu_ry 0.0221 . <0.1 Yes 5,500C -
Selenium 0.288 J <1 Yes 8001 -
Silver 0.441 J <1 Yes 0.5C -
Organic 
Acenaphthene 0.14 NA NA 3899 3.929 
Acetone 0.00535 NA NA 0.69h -0.24h 
Anthracene 0.519 NA NA 917C 4,45C 
Benzo(a)anthracene 1.17 NA NA 10,0009 5.619 
Benzo( a )pyrene 0.848 NA NA 3,oooc 6.04C 
Benzo(b )fl uoranthene 1.49 NA NA 14,5009 6.1249 
Benzo(g ,h, i)perylene 0.466 NA NA 58,8849 6.589 
2-Butanone 0.0365 NA NA 1h 0.29h 
Carbazole 0.403 NA NA - -
Chrysene 1.13 NA NA 18,0009 5.919 
Dibenzofuran 0.063 J NA NA 2,8009 4.129 
Fluoranthene 2.13 NA NA 12,3029 4.909 
Fluorene 0.179 NA NA 2,2399 4.189 

Refer to footnotes at end of table. 
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Table 5 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1090 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 

(Samples~ 5 ft bgs) Concentration Background (Maximum 
coc Cma/ka) {ma/ka)a Screenina Value? Aquatic) 

lndeno(1,2,3-cd)pyrene 0.511 NA NA 59,4079 
Phenanthrene 2.05 NA NA 23,800C 
Pyrena .. 1.8 J NA NA 36,300C 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
9 Parameter was not detected. Concentration is one-half the detection limit. 
fCallahan et al. 1979. 
9Howard 1990. 
hMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNLINM = Sandia National Laboratories/New Mexico. 

= Information not available. 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1090 with 

Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 

(All Samples) Activity Background BCF 
coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 

Cs-137 NO (0.0317) 0.079 Yes 
Th-232 0.771 1.01 Yes 
U-235 0.229 0.16 No 
U-238 NO (0.689) 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz 1982. 
8 Baker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s} per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1090 with 

Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(Samples s 5 ft bgs) Activity SNUNM Background BCF 

coc (pCi/g)a (pCi/gfb Screenina Value? (Maximum Aquatic) 
Cs-137 ND (0.0317) 0.079 Yes 
Th-232 0.771 1.01 Yes 
U-235 0.229 0.16 No 
U-238 ND (0.689) 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz 1982. 
8 8aker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MDA = Minimum detectable activity. 
ND ( ) = Not detected, above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM =Sandia National Laboratories/New Mexico. 
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evaporates. Because groundwater at this site is approximately 473 feet bgs, the potential for 
COGs to reach groundwater through the unsaturated zone above the water table is extremely 
low. 

The COGs at DSS Site 1 090 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of 
the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COGs. 

The organic COGs at DSS Site 1 090 are limited to VOCs and SVOCs. Organic COGs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COGs in the soil, the loss of acetone and 2-butanone through volatilization is expected to be 
minimal. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1090. COGs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COGs is low, and loss through decay of the radiological COC is insignificant because of its long 
half-life. 

Table 8 
Summary of Fate and Transport at DSS Site 1 090 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure 
that compares the maximum concentration of the COC to an SNUNM maximum 
background screening value. COCs that are not eliminated during the first screening 
procedure are carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COC risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1090. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, and 
extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1090 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at DSS 
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Site 1090 is approximately 473 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1090. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COG concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and used to calculate risk attributable to 
background in Section Vl.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COGs remaining after 
this step are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 6 show DSS Site 1090 maximum COG concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COGs, two constituents were measured at 
concentrations greater than the background screening values. One constituent does not have a 
quantified background screening concentration; therefore, it is unknown whether this COG 
exceeds background. Sixteen nonradiological COGs are organic compounds that do not have 
corresponding background screening values. 
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For the radiological COCs, one constituent (U-235) had an activity greater than its background 
screening level. The greater of either the maximum detection or the highest MDA is 
conservatively used in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 10 list the COCs retained in the risk assessment and provide the values for the 
available toxicological information. The toxicological values for the nonradiological COCs 
presented in Table 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical 
Background Document for Development of Soil Screening Levels (NMED February 2004), the 
Risk Assessment Information System (ORNL 2003), and the EPA Region 6 electronic database 
(EPA 2004b). Dose conversion factors (DCFs) used in determining the excess TEDE values for 
radiological COCs for the individual pathways are the default values provided in the RESRAD 
computer code (Yu et al. 1993a) as developed in the following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination of the site were taken from DOE/EH-0070, 
"External Dose-Rate Conversion Factors for Calculation of Dose to the Public" 
(DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used to calculate intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents. Parameters reflect the 
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Table 9 
Toxicological Parameter Values for DSS Site 1090 Nonradiological COCs 

RfD0 RfDinh SF0 SFinh 
coc (mg/kg-d) Confidencea (mg/kg-d) Confidence8 (mg/kg-d)·1 (mg/kg-d)·1 

Inorganic 
Arsenic 3E-4c M - - 1.5E+0c 1.5E+1c 
Barium 7E-2c M 1.4E-49 - - -
Cyanide 2E-2c M - - - -
Organic 
Acenaphthene 6E-2c L 6E-2f - - -
Acetone 1 E-1C L 1 E-1t - - -
Anthracene 3E-1c L 3E-1f - - -
Benzo( a )anthracene - - - - 7.3E-1f 3.1 E-1t 
Benzo(a)pyrene - - - - 7.3E+Oc 3.1 E+Of 
Benzo(b )fluoranthene - - - - 7.3E-1f 3.1E-1f 
Benzo(g,h ,i)peryleneh - - - - 7.3E+Of 3.1 E+Of 
2-Butanone 6E-1c L 2.9E-1c L - -
Carbazole - - - - 2E-29 2E-2f 
Chrysene - - - - 7.3E-3f 3.1 E-3t 
Dibenzofuran 4E-3f - 4E-3f - - -
Fluoranthene 4E-2c L 4E-2f - - -
Fluorene 4E-2c L 4E-2f - - -
lndeno(1 ,2,3-cd)pyrene - - - - 7.3E-1f 3.1E-1f 
Phenanthrenei 3E-1c L 3E-1f - - -
Pyrene 3E-2c L 3E-2f - - -

8 Confidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
9Toxicological parameter values from HEAST (EPA 1997a). 
fToxicological parameter values from EPA Region 6 (EPA 2004b). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
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Table 9 (Concluded) 
Toxicological Parameter Values for DSS Site 1090 Nonradiological COCs 

hToxicological parameter values for benzo(g,h,i)perylene could not be found. Dibenz[a,h]anthracene was used as a surrogate. 
iToxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate. 
ASS = Gastrointestinal absorption coefficient. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)-1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 
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Table 10 
Toxicological Parameter Values for 055 Site 1090 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen 
for high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental 
exposures, the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SFev =External volume exposure slope factor. 
SFinh =Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COGs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use 
scenario for this site is industrial, risk and TEDE values for a residential land-use scenario are 
also presented. 

Vl.6.2 Risk Characterization 

Table 11 shows an HI of 0.02 for the DSS Site 1090 nonradiological COGs and an estimated 
excess cancer risk of 1 E-5 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 12 shows an HI of 0.02 and an estimated excess cancer risk 
of 3E-6 for the DSS Site 1 090 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated that results in an incremental TEDE 
of 9.9E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1090 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 8.4E-8. 

The HI is 0.28 with an estimated excess cancer risk of 4E-5 for the nonradiological COGs under 
the residential land-use scenario (Table 11 ). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines 
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Table 11 
Risk Assessment Values for DSS Site 1090 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg} Index Risk Index Risk 

Inorganic 
Arsenic 4.96J 0.02 3E-6 0.23 1E-5 
Barium 260 0.00 - 0.05 -
Cyanide 0.278 0.00 - 0.00 -
Organic 
Acenaphthene 0.14 0.00 - 0.00 -
Acetone 0.00535 0.00 - 0.00 -
Anthracene 0.519 0.00 - 0.00 -

Benzo( a )anthracene 1.17 0.00 6E-7 0.00 2E-6 
Benzo( a )pyrene 0.848 0.00 4E-6 0.00 1E-5 
Benzo(b )fluoranthene 1.49 0.00 7E-7 0.00 2E-6 
Benzo(g,h, i)perylene 0.466 0.00 2E-6 0.00 8E-6 
2-Butanone 0.0365 0.00 - 0.00 -
Carbazole 0.403 0.00 3E-9 0.00 1E-8 
Chrysene 1.13 0.00 5E-9 0.00 2E-8 
Dibenzofuran 0.063 J 0.00 - 0.00 -

Fluoranthene 2.13 0.00 - 0.00 -
Fluorene 0.179 0.00 - 0.00 -
lndeno(1 ,2,3-cd)pyrene 0.511 0.00 2E-7 0.00 8E-7 
Phenanthrene 2.05 0.00 - 0.00 -
Pyrene 1.8 J 0.00 - 0.00 -

Total 0.02 1E-5 0.28 4E-5 

aEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Concentration was qualified as an estimated value. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 
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Table 12 
Risk Assessment Values for DSS Site 1090 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Barium 200 0.00 
Cyanide NC -

Total 0.02 

aoinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 

Cancer 
Risk 
3E-6 

-
-

3E-6 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.04 -

- -

0.24 1E-5 

generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Based upon the nature of local 
soil, other exposure pathways are not evaluated (see Appendix 1 ). Table 12 shows an HI of 
0.24 and an estimated excess cancer risk of 1 E-5 for the associated background constituents at 
DSS Site 1090 under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
2.6E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS Site 1 090 for the residential land-use scenario is well below this 
guideline. Consequently, DSS Site 1090 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated incremental excess cancer risk is 2.5E-7. The excess cancer 
risk from the nonradiological and radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in OSWER 
Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive 
Environmental Response, Compensation, and Liability Act] Sites with Radioactive 
Contamination" (EPA 1997b). This summation is tabulated in Section Vl.9, "Summary." 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.02 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 1 E-
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5. NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001 ); thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. This assessment also determines risks by evaluating background 
concentrations of the potential nonradiological COGs for both the industrial and residential land
use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COC risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents that do not have quantified 
background concentrations are assumed to have a hazard quotient (HQ) of 0.00. The 
incremental HI is 0.00 and the estimated incremental excess cancer risk is 8.09E-6 for the 
industrial land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COGs considering an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 9.9E-
3 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 8.4E-8. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.28, 
which is below the numerical guidance. The excess cancer risk is 4E-5. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is above the suggested acceptable risk value. The 
incremental HI is 0.04 and the estimated incremental excess cancer risk is 2.78E-5 for the 
residential land-use scenario. The incremental HI risk calculations indicate insignificant risk to 
human health from nonradiological COGs under a residential land-use scenario. However, the 
estimated incremental cancer risk is above the suggested acceptable risk value. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
2.6E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 2.5E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1090 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP 
(SNLINM November 2001 ). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at effluent release points are 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1090. 

Because of the location, history, and future land use, there is low uncertainty in the land-use 
scenario and the potentially affected populations that were considered in performing the risk 
assessment analysis. Based upon the COGs found in near-surface soil and the location and 
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to 
the analysis. 
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An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes may be overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 9 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), and the Risk Assessment 
Information System (ORNL 2003). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. Risk assessment values for 
nonradiological COCs are within the acceptable range for human health under an industrial 
land-use scenario compared to established numerical guidance. 

Because the excess cancer risk value is slightly above the NMED guidelines, additional 
evaluation of the data is warranted. SVOCs were the main risk drivers. SVOCs at relatively 
high concentrations were detected in only one of the seven SVOC soil samples collected 
from this site. The sample was located in the shallow (4-foot interval) soil sample in 
borehole BH2. The SVOC compounds detected in this sample are indicative of bituminous pipe 
fragments present at the site. It is therefore believed that the SVOC compounds detected in the 
samples represent residual drainfield pipe fragments at the site and do not indicate significant or 
widespread SVOC contamination that could pose a threat to human health or the environment. 
No significant VOC or metal contamination, with the exception of arsenic slightly above 
background, was detected in any of the samples from this site. 

With the removal of the SVOCs from the risk calculation, the industrial land-use scenario HI 
(0.02) is significantly lower than the accepted numerical guidance from the EPA. The estimated 
excess cancer risk under the industrial land-use scenario is 3E-6. Thus, excess cancer risk is 
below the acceptable risk value provided by the NMED for an industrial land-use scenario 
(Bearzi January 2001 ). The incremental HI is 0.00 and the estimated incremental excess 
cancer risk is 3.52E-7 for the industrial land-use scenario. With the removal of the SVOCs from 
the risk calculation, the residential land-use scenario HI (0.28) is significantly lower than the 
accepted numerical guidance from the EPA. The estimated excess cancer risk under the 
residential land-use scenario is 1 E-5. Thus, excess cancer risk is slightly above the acceptable 
risk value provided by the NMED for a residential land-use scenario (Bearzi January 2001 ). The 
incremental HI is 0.04 and the estimated incremental excess cancer risk is 1.44E-6 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health under both the industrial and residential land-use scenarios. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 
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Vl.9 Summary 

DSS Site 1 090 contains identified COGs consisting of some inorganic and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COGs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the industrial land-use scenario the HI (0.02) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
1 E-5. Thus, excess cancer risk is slightly above the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and the estimated incremental excess cancer risk is 8.09E-6 for the industrial land-use 
scenario. The incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the residential land-use scenario the HI (0.28) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 4E-5. 
Thus, excess cancer risk is above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.04 and the 
estimated incremental excess cancer risk is 2. 78E-5 for the residential land-use scenario. The 
incremental HI risk calculations indicate insignificant risk to human health from nonradiological 
COCs under a residential land-use scenario. However the estimated incremental cancer risk is 
above the suggested acceptable risk value. 

Because the excess cancer risk value was slightly above the NMED guidelines, additional 
evaluation of the data is warranted. SVOCs were the main risk drivers. SVOCs at high 
concentrations were detected in only one of the seven SVOC soil samples collected from this 
site. The sample was located in the shallow (4-foot interval) soil sample in borehole BH2. The 
SVOC compounds detected in this sample are indicative of bituminous pipe fragments at the 
site. No significant VOC or metal contamination, with the exception of arsenic slightly above 
background, was detected in any of the samples from this site. It is therefore believed that the 
SVOC compounds detected in the samples at the site do not indicate significant or widespread 
SVOC contamination that could pose a threat to human health or the environment. With the 
removal of the SVOCs from the risk calculation, the industrial land-use scenario HI (0.02) is 
significantly lower than the accepted numerical guidance from the EPA. The estimated excess 
cancer risk under the industrial land-use scenario is 3E-6. Thus, excess cancer risk is below 
the acceptable risk value provided by the NMED for an industrial land-use scenario (Bearzi 
January 2001 ). The incremental HI is 0.00 and the estimated incremental excess cancer risk is 
3.52E-7 for the industrial land-use scenario. With the removal of the SVOCs from the risk 
calculation, the residential land-use scenario HI (0.28) is significantly lower than the accepted 
numerical guidance from the EPA. The estimated excess cancer risk under the residential land
use scenario is 1 E-5. Thus, excess cancer risk is slightly above the acceptable risk value 
provided by the NMED for a residential land-use scenario (Bearzi January 2001 ). The 
incremental HI is 0.04 and the estimated incremental excess cancer risk is 1.44E-6 for the 
residential land-use scenario. The incremental risk calculations indicate insignificant risk to 
human health under both the industrial and residential land-use scenarios. 
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The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much lower than EPA guidance values. The estimated TEDE is 9.9E-3 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b ). The corresponding incremental estimated cancer risk value is 8.4E-8 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 2.6E-2 mrem/yr with an 
associated risk of 2.5E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS Site 1090 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 13. 

Table 13 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1090, Building 6721 Septic System Carcinogens 

Scenario Nonradiological Risk 
Industrial 3.52E-7a 
Residential 1.44E-6a 

alncremental risk with the SVOCs removed. 
DSS = Drain and Septic Systems. 

Radiological Risk Total Risk 
8.4E-8 4.4E-7 
2.5E-7 1.7E-6 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1090. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of NMED's decision tree (a discussion of DQOs, data 
assessment, and evaluations of bioaccumulation as well as fate and transport potential) are 
addressed in previous sections of this report. Following the completion of the seeping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the seeping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 
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Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7), constituents in the soil within the 0- to 5-foot depth 
interval that are identified as COPECs for this site include the following: 

• Arsenic 
• Barium 
• Cyanide 
• Acenaphthene 
• Acetone 
• Anthracene 
• Benzo(a)anthracene 
• Benzo( a )pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• 2-Butanone 
• Carbazole 
• Chrysene 
• Dibenzofuran 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene 
• U-235 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Arsenic 
• Barium 
• Cyanide 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
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• Benzo( a )pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• Chrysene 
• Dibenzofuran 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene 
• U-235 

However, as directed by the NMED (March 1998), bioaccumulation for inorganic constituents is 
assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and decay of the radiological COPEC are 
also expected to be of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment is deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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Vll.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" {IT July 1998) and are not duplicated 
here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1090 is less than 1 acre in size and located in an area dominated by grassland 
habitat. The site is unpaved and open to use by wildlife. No threatened or endangered species 
exist at this site (IT February 1995), and no surface-water bodies, seeps, or springs are 
associated with the site. 
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Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil at this site. It is assumed that direct uptake of COPECs from soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors is limited to the food and soil ingestion pathways 
and external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water is considered insignificant. Inhalation and dermal contact 
also are considered insignificant pathways with respect to ingestion (Sample and Suter 1994 ). 
Groundwater is not expected to be affected by COPECs at this site. 

V/1.3.1.2 COPECs 

Discharge of waste water from the septic system of Building 6721 is the primary source of 
COPECs at DSS Site 1090. All COPECs identified for this site are listed in Section Vll.2. The 
COPECs include both radiological and nonradiological analytes. The analytes were screened 
against background concentrations and those that exceeded the approved SNUNM background 
screening levels (Dinwiddie September 1997) for the area are considered to be COPECs. All 
organic analytes detected in the soil and inorganic constituents with uncertain background 
levels are retained as COPECs. Nonradiological inorganic constituents that are essential 
nutrients, such as iron, magnesium, calcium, potassium, and sodium, are not included in this 
risk assessment as set forth by the EPA (1989). In order to provide conservatism, this 
ecological risk assessment is based upon the maximum soil concentrations of the COPECs 
measured in the upper 5 feet of soil at this site. Tables 5 and 7 present maximum 
concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to the 
diversity and productivity of the wildlife community associated with the site. The deer mouse 
(Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) are used to represent 
wildlife use. Because of its opportunistic food habits, the deer mouse is used to represent a 
mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a top predator 
at this site. The burrowing owl is present at SNUNM and is designated a species of 
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For the nonradiological COPECs, direct uptake from the soil is considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to 
food and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994 ). Drinking water is also considered 
an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant material), 
as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore ( 1 00 percent of its diet as soil invertebrates). The burrowing owl is modeled as a 
strict predator on small mammals ( 100 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
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insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl is modeled with intake of omnivorous mice only. Both species are 
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 14 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
( 1 00 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals ( 1 00 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235. Internal and external dose rates to the deer mouse and 
the burrowing owl are approximated using modified dose-rate models from the DOE (1995) as 
presented in the ecological risk assessment methodology document for the SNLINM ER Project 
(IT July 1998). Radionuclide-dependent data for the dose-rate calculations were obtained from 
Baker and Soldat (1992). The external dose-rate model examines the total-body dose rate to a 
receptor residing in soil exposed to radionuclides. The soil surrounding the receptor is assumed 
to be an infinite medium uniformly contaminated with gamma-emitting radionuclides. The 
external dose-rate model is the same for both the deer mouse and the burrowing owl. The 
internal total-body dose-rate model assumes that a fraction of the radionuclide concentration 
ingested by a receptor is absorbed by the body and concentrated at the center of a spherical 
body shape. This provides for a conservative estimate for absorbed dose. This concentrated 
radiation source at the center of the body of the receptor is assumed to be a "point" source. 
Radiation emitted from this point source is absorbed by the body tissues to contribute to the 
absorbed dose. Alpha and beta emitters are assumed to transfer 100 percent of their energy to 
the receptor as they pass through tissues. Gamma-emitting radionuclides transfer only a 
fraction of their energy to the tissues because gamma rays interact less with matter than do 
beta or alpha emitters. The external and internal dose-rate results are summed to calculate a 
total dose rate from exposure to U-235 in soil. 

Table 15 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 
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Table 14 
Exposure Factors for Ecological Receptors at DSS Site 1090 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
manicu/atus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1f 1.73E-2 Rodents: 1 00% 
( Speotyto cunicularia) Strigiformes (+Soil at 2% of intake) 

8 8ody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
8 EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1090 

COPEC 
Inorganic 
Arsenic 
Barium 
Cyanide 
Organicd 
Acenaphthene 
Acetone 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
2-Butanone 
Carbazole 
Chrysene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

asaes et al. 1984. 
bOefault value. 

Soil-to-Plant 
Transfer Factor 

4.0E-2a 
1.4E-1a 
O.OE+Oc 

2.1 E-1 
5.3E+1 
1.0E-1 
2.2E-2 
1.1 E-2 
6.2E-3 
6.1E-3 
2.6E+1 
3.9E+1 
1.5E-2 
1.6E-1 
5.7E-2 
1.5E-1 
6.1E-3 
8.9E-2 
3.3E-2 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+Ob 2.0E-3a 
1.0E+Ob 2.0E-4a 
O.OE+Oc O.OE+OC 

2.1E+1 2.1E-4 
1.3E+1 1.0E-8 
2.2E+1 7.3E-4 
2.5E+1 1.1E-2 
2.7E+1 3.8E-2 
2.8E+1 1.1E-1 
2.8E+1 1.2E-1 
1.4E+1 3.7E-8 
1.3E+1 1.8E-8 
2.6E+1 2.3E-2 
2.1E+1 3.3E-4 
2.3E+1 2.1 E-3 
2.1E+1 3.8E-4 
2.8E+1 1.2E-1 
2.2E+1 9.6E-4 
2.4E+1 5.8E-3 

cNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
dSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell ( 1990). All three 
equations based upon relationship of the transfer factor to the Log K

0
w value of compound. 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
Kow = Octanol-water partition coefficient. 
Log =Logarithm (base 10). 
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Table 16 
Media Concentrationsa for COPECs at DSS Site 1090 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a Foliageb lnvertebrateb Tissuesc 

Inorganic 
Arsenic 5.0E+Od 2.0E-1 5.0E+O 1.7E-2 
Barium 2.6E+2 3.9E+1 2.6E+2 9.7E-2 
Cyanide 1.2E-1d O.OE+O O.OE+O O.OE+O 
Organic 
Acenaphthene 1.4E-1 2.9E-2 2.9E+O 9.4E-4 
Acetone 5.4E-3 2.9E-1 6.8E-2 5.8E-9 
Anthracene 5.2E-1 5.4E-2 1.1 E+1 1.3E-2 
Benzo( a )anthracene 1.2E+O 2.6E-2 2.9E+1 5.3E-1 
Benzo( a )pyrene 8.5E-1 9.7E-3 2.3E+1 1.3E+O 
Benzo(b_lfluoranthene 1.5E+O 9.2E-3 4.2E+1 7.4E+O 
Benzo(g,h,i)perylene 4.7E-1 2.8E-3 1.3E+1 2.4E+O 
2-Butanone 3.7E-2 9.6E-1 5.0E-1 8.4E-8 
Carbazole 4.0E-1 1.6E+1 5.3E+O 6.0E-7 
Chrysene 1.1E+O 1.7E-2 2.9E+1 1.1E+O 
Dibenzofuran 6.3E-2d 1.0E-2 1.3E+O 7.0E-4 
Fluoranthene 2.1E+O 1.2E-1 4.9E+1 1.6E-1 
Fluorene 1.8E-1 2.7E-2 3.8E+O 2.3E-3 
lndeno(1 ,2,3-cd)pyrene 5.1 E-1 3.1E-3 1.4E+1 2.6E+O 
Phenanthrene 2.1E+O 1.8E-1 4.6E+1 6.9E-2 
Pyrene 1.8E+O 5.9E-2 4.4E+1 3.9E-1 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Cyanide 
Organic 
Acenaphthene 
Acetone 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g, h, i)perylene 
2-Butanone 
Carbazole 
Chrysene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

8 ln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 17 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1090 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe.f Test Speciesd 

10 mouse 0.126 0.133 mallard 
- rat 5.1 10.5 chicks 
- rat 68.7 126.3 -

18 mouse 17.5 18.5 -
- rat 10 19.6 -
18 mouse 100 105.8 -
18 mouse 1 1.06 -
18 mouse 1 1.06 -
18 mouse 1 1.06 -
18 mouse 1 1.06 -
- rat 1,771 3,464 -
- - - - -
18 mouse 1 1.06 -
- - - - -
18 mouse 12.5 13.2 -
18 mouse 12.5 13.2 -
18 mouse 1 1.06 -
18 mouse 1 1.06 -
18 mouse 7.5 7.94 -

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAELe,g 

5.14 5.14 
20.8 20.8 

- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

--

csody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350; oldfield mouse, 0.014 (except where noted). 
dSample et al. (1996), except where noted. 
6 ln mg/kg body weight per day. 
1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
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Table 17 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1090 

98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
COPEC = Constituent of potential ecological concern . 
DSS =Drain and Septic Systems. 
kg = Kilogram(s). 
mg = Milligram(s). 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of DSS Site 1090. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 18 presents the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

For plants, all of the HQs are below unity. Because of a lack of sufficient toxicity information, 
HQs for plants could not be determined for cyanide and 4 of the 16 organic COPECs. HQs for 
arsenic, barium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, 
indeno(1 ,2,3-cd)pyrene, and phenanthrene exceed unity for both the omnivorous and 
insectivorous deer mice, while the HQ for benzo(g,h,i)perylene exceeds unity only for the 
insectivorous deer mouse. Because of a lack of sufficient toxicity information, HQs could not be 
determined for carbazole and dibenzofuran for the deer mouse. For the burrowing owl, all of the 
HQs are below unity. However, because of a lack of sufficient toxicity information, HQs could 
not be determined for cyanide and all of the organic COPECs for the burrowing owl. As directed 
by the NMED, His are calculated for each of the receptors (the HI is the sum of chemical
specific HQs for all pathways for a given receptor). All of the His exceed unity except those for 
the burrowing owl, with a maximum HI of 40 for the insectivorous deer mouse. 

Tables 19 and 20 summarize the internal and external dose-rate model results for U-235 for the 
deer mouse and burrowing owl, respectively. The total radiation dose rate to the deer mouse is 
predicted to be 6.2E-6 rad/day and that for the burrowing owl is 4.7E-6 rad/day. The dose rates 
for the deer mouse and the burrowing owl are lower than the benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
Site 1090. These uncertainties result from assumptions used in calculating risk that may 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum analyte concentrations measured in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNL/NM ER Program (IT July 1998). 
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Table 18 
HQs for Ecological Receptors at DSS Site 1090 

COPEC Plant HQ8 

Inorganic 
Arsenic 5.0E-1 
Barium 5.2E-1 
Cyanide -
Organic 
Acenaphthene 7.8E-3 
Acetone -
Anthracene 2.9E-2 
Benzo( a)anthracene 6.5E-2 
Benzo( a )pyrene 4.7E-2 
Benzo(b )fluoranthene 8.3E-2 
Benzo(g I hI i)perylene 2.6E-2 
2-Butanone -
Carbazole -
Chrysene 6.3E-2 
Dibenzofuran -
Fluoranthene 1.2E-1 
Fluorene 9.9E-3 
lndeno(1~2~3-cd)pyrene 2.8E-2 
Phenanthrene 1.1 E-1 
Pvrene 1.0E-1 

Hlb 1.7E+O 

8Bold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQS 

(Herbivorous) 

3.5E-1 
6.5E-1 
2.9E-6 

2.7E-4 
2.3E-3 
9.4E-5 
7.3E-3 
3.9E-3 
5.7E-3 
1.8E-3 
4.3E-5 

-
5.8E-3 

-
1.9E-3 
3.5E-4 
2.0E-3 
3.3E-2 
1.9E-3 

1.1E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQa 

(Omnivorous) 

3.1E+O 
2.3E+O 
2.9E-6 

1.2E-2 
1.4E-3 
8.4E-3 
2.2E+O 
1.7E+O 
3.1E+O 
9.6E-1 
3.3E-5 

-
2.2E+O 

-
2.9E-1 
2.3E-2 
1.1E+O 
3.4E+O 
4.3E-1 

2.1E+1 

Deer Mouse 
HQa 

(Insectivorous) 

5.9E+O 
3.9E+O 
2.9E-6 

2.4E-2 
5.5E-4 
1.7E-2 
4.3E+O 
3.3E+O 
6.1E+O 
1.9E+O 
2.2E-5 

-
4.3E+O 

-
5.8E-1 
4.5E-2 
2.1E+O 
6.7E+O 
8.6E-1 

4.0E+1 

Burrowing Owl 
HQS 

2.5E-3 
2.8E-2 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3.1E-2 
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Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS Site 1090 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 0.229 6.2E-6 

DSS =Drain and Septic Systems. 
pCi/g = Picocurie(s) per gram. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS Site 1090 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 0.229 4.7E-6 

DSS = Drain and Septic Systems. 
pCi/g = Picocurie(s) per gram. 

12/3/2004 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 are primarily related to those inherent in the radionuclide-specific data. Radionuclide
dependent data are measured values that have their associated errors. The dose-rate models 
used for these calculations are based upon conservative estimates of receptor shape, radiation 
absorption by body tissues, and intake parameters. The goal is to provide a realistic but 
conservative estimate of a receptor's internal and external exposure to radionuclides in soil. 

With regard to the toxicity benchmarks, it should be noted that of the seven SVOC COPECs that 
result in HQs greater than unity (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[g,h,i]perylene, chrysene, indeno[1 ,2,3-cd]pyrene, and phenanthrene), a chemical-specific 
toxicity benchmark is available only for benzo(a)pyrene. The toxicity benchmarks for the other 
six SVOCs were conservatively assumed to be equal to that of benzo(a)pyrene. Chemical
specific toxicity benchmarks are available for two other SVOCs that were detected at the site 
(fluoranthene and pyrene), and neither results in HQs greater than unity. Because 
benzo(a)pyrene is generally considered to be one of the most toxic SVOCs, it is likely that the 
use of its toxicity benchmark for other SVOCs will result in overestimation of actual risk. 

A further source of uncertainty associated with the predictions of potential ecological risk at this 
site is the use of the maximum measured concentrations to evaluate exposure and risk. This 
results in a conservative exposure scenario that does not necessarily reflect actual site 
conditions. At DSS Site 1090, four soil samples are used in the evaluation of ecological risk 
(i.e., the four samples from the 0- to 5-foot depth interval). However, all of the maximum SVOC 
concentrations that result in HQs greater than unity are from the same sample. In addition, all 
of the HQs are less than seven. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
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result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 21, HQs associated with exposures to background 

12/3/2004 

are greater than 1.0 for arsenic and barium. It is therefore likely that the actual risks from 
arsenic and barium at DSS Site 1 090 are overestimated by the HQs calculated in this 
assessment because of conservatisms incorporated into the exposure assessment and in 
the toxicity benchmarks for these COPECs. It should be noted that in the cases of arsenic 
and barium, exposure to background concentrations may account for the majority (89 and 
82 percent, respectively) of the HQ values shown in Table 18. 

Table 21 
HQs for Ecological Receptors Exposed to Background Concentrations at DSS Site 1090 

Deer Mouse Deer Mouse Deer Mouse Burrowin 
HQ HQ HQ gOwl 

COPEC Plant HQ (Herbivorous) (Omnivorous)a (Insectivorous )a HQ 
Arsenic 4.4E-1 3.1 E-1 2.8E+O 5.2E+O 2.2E-3 
Barium 4.0E-1 S.OE-1 1.8E+O 3.0E+O 2.2E-2 

aeold values indicate the HQ exceeds unity. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HQ = Hazard quotient. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1090 were estimated through a risk assessment 
that incorporates site-specific information when available. Initial predictions of potential 
risk to omnivorous and insectivorous deer mice from exposures to seven SVOCs 
( benzo[ a ]anthracene, benzo[ a ]pyrene, benzo[b ]fluoranthene, benzo[g, h ,i]perylene, chrysene, 
indeno[1 ,2,3-cd]pyrene, and phenanthrene) can be attributed to conservative toxicity 
benchmarks, as well as the assumption of 1 00-percent bioavailability and the use of maximum 
detected concentrations to estimate exposure. In addition, initial predictions of potential risk to 
omnivorous and insectivorous deer mice from exposures to two metals (arsenic and barium) 
can be attributed to conservatisms used in the modeling of risk. For arsenic and barium, 
the contribution to risk due to background accounts for the majority (89 and 82 percent, 
respectively) of the HQ values. Based upon this final analysis, the potential for ecological risks 
associated with DSS Site 1090 is expected to be low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for CAC without controls or whether 
additional data should be collected to more thoroughly assess actual ecological risk at the 
site. With respect to this site, ecological risks are predicted to be very low. The 
scientific/management decision is to recommend this site for CAC without controls. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

12/3/2004 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time, 
all SNUNM SWMUs have been tentatively designated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNLINM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses {the last 
exposure route is pertinent to radionuclides only). At SNLINM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNLINM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED J =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *fR*EF*ED*(Yvpor hEF) 
I =--------------~~--~~~ 
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF =soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3fkg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = s . 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

12/3/2004 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ___;,;w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Liday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Lfm3) 
IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLINM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8. 7 ( 4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wklyr)ll·b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg} 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa.b 10,950 a,b 

(=ED x 365 day/yr} 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram( s ). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 3Q8·b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,9509 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

8 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
9 SNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram( s ). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed responses to the New Mexico Environment Department 
Request for Supplemental Information, SWMU Assessment Reports and Proposals for 
Corrective Action Complete, Drain and Septic Systems (DSS) Sites 276, 1004, 1031, 
1052, 1080, 1087, 1090, 1102, and 1113, DSS Round 7, Environmental Restoration 
Project at Sandia National Laboratories, New Mexico, EPA 10 No. NM589011518, 
dated January 26, 2005. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

cc w/enc!osure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSNSC/ERD 
D. Pepe, NMED-OB 
J. Volkerding, DOE-NMED-08 

Sincerely, 



Mr. J. Bearzi 

cc w/o enclosure: 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1 089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1 OB7 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 
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Sandia National Laboratories 
Albuquerque, New Mexico 

March 2005 

Environmental Restoration Project 
Responses to Nl\1ED Request for Supplemental Information 

SWMU Assessment Reports and Proposals for Corrective Action Complete: 
Drain and Septic Systems (DSS) Sites 276, 1004, 1031, 1052, 1080, 1087, 1090, 

1102, AND 1113, DSS ROUND 7 
Dated December 2004 

INTRODUCTION 

This document responds to a January 26, 2005 Request for Supplemental Infonnation (RSI) letter 
from William P. Moats of the State ofNew Mexico Environment Department (NMED) 
Hazardous Waste Bureau (HWB) to the U.S Department of Energy and Sandia National 
Laboratories!N"ew Mexico (SNL/NM). A response to this RSI is due within sixty (60) days of 
receipt of the letter by SNL!NM, or by March 26, 2005. 

In this document, the NMED comments (in bold font) are restated in the same order in which 
they were provided in the RSI. Following each comment, the word "Response" introduces the 
U.S. Department ofEnergy/SNL!NM reply (in normal font style). 

GENERAL COMMENTS 

1. Shallow ground water is present beneath several of the sites that are included in the 
subject document (SWMUs 276, 1102, and 1052). This fact is stated in the 
description of each of these sites. Clarify why this information is neither mentioned 
when describing the conceptual site model nor taken into account when identifying 
and evaluating the potential contaminant pathways in the risk assessment reports. 

Response: As noted in each of the three reports, the shallow groundwater aquifer is 
approximately 265, 267, and 310 feet below ground surface (bgs) at Sites 276 (Building 
829X silver recovery sump), 1052 (Building 803 seepage pit), and 1102 (Building 889 septic 
system) respectively. The shallow groundwater aquifer is limited in extent beneath SNLJNM 
and Kirtland Air Force Base (KAFB) and is not used as a water supply source. The regional 
groundwater aquifer is approximately 555, 552, and 535 feet bgs beneath Sites 276, 1052, 
and 1102, respectively. In addition, infiltration of precipitation is almost nonexistent at these 
sites as virtually all moisture that falls or flows onto the site subsequently undergoes 
evapotranspiration. 
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No significant contaminant of concern (COC) concentrations were detected in soil samples 
Jllected in 2002 from beneath these three units. As described in the DSS Site 1052 SWMU 

Assessment Report (SAR), Site 1052 was one of seven DSS project sites selected by NMED 
for the installation of a deep soil-vapor monitoring well, to test for the presence of significant 
volatile organic compound (VOC) soil-vapor concentrations in the deep subsurface at 
selected DSS sites. Soil vapor samples were collected at depths of 5, 20, 70, 100, and 150 
feet bgs in well 1 052-vw -01' and total voc vapor concentrations in all of the samples were 
much lower than the 10 parts per million by volume (ppmv) action level specified in the 
"Sampling and Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to 
the Environment From Septic and Other Miscellaneous Drain Systems at Sandia National 
Laboratories/New Mexico". Therefore, based on the sampling conducted at these three 
locations, it was considered unlikely that COCs have or will reach either the shallow or 
regional aquifers as a result of discharges from these sites. For these reasons, the 
groundwater pathway for these three sites was not evaluated as part of the risk assessments 
for these three sites. 

2. The NMED is aware of the typical background levels for gross alpha/beta for the 
Sandia National Laboratories area. However, the term "New Mexico-established 
background levels" for gross alpha and gross beta is potentially misleading in that it 
implies that these levels have been officially approved by the New Mexico 
Environment Department (NMED), which is not true. In future reports, this phrase 
should be eliminated from similar discussions of gross alpha/beta activities. 

Response: SNL/NM acknowledges that there are no NMED-approved maximum background 
levels for gross alpha/beta activities in soil, and did not intend to imply that this was the case. 
The upper 95th percentile (mean plus 2 standard deviations above the mean) background 

activities for gross alpha/beta activities of 17.4 and 25.4 picocuries per gram (pCi/g), 
respectively, are based upon values derived from a gross alpha/beta soil sampling study 
conducted in November 1990 by the NMED in which soil samples were collected from 40 
locations throughout the state. This is the most comprehensive study known to attempt to 
determine maximum background gross alpha and beta values in soil throughout the state. 
These background values were used in the DSS SARs to give the detected gross alpha/beta 
values meaning relative to background activities, instead of presenting the values without 
comparison. The language in future reports will be modified to remove the implication of 
official approval of the background values by the NNIED. 

3. Each drain and septic system report must include the date that the septic system 
was abandoned or otherwise inactivated and the date that the septic tank was 
pumped out and backfilled. If a tank has not been emptied and backfilled, state the 
date that these activities will occur. 
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Response: The dates by which most of the septic systems in SNL!NM Technical Area (TA)
m and the Coyote Test Field (CTF) areas were "removed from service" are based upon two 
memos written by Mr. Joe Jones (SNL!NM), dated June 21, 1991, and July 26, 1993. In 
future SARs and RSI responses, for non-TA-III and CTF sites not listed in the Jones memos, 
additional research will be conducted as needed to determine the year in which a system was 
abandoned. Also, see the response to Specific Comment #7 below for additional historical 
information on the Building 803 seepage pit (DSS Site 1 052), one of the sites included in 
DSS Rotmd 7. 

All known SNLINM abandoned septic tanks were inspected in 2004 to determine if they were 
empty and ready to backfill, or if they contained effluent. Six tanks were found to still 
contain effluent. As a result, waste characterization samples were collected from these tanks 
in July 2004 and January 2005. SNL!NM plans to remove the waste in these six tanks and 
dispose of it according to SNL!NM policy in the spring of2005. Once the waste has been 
removed, all of the remaining abandoned SNLINM septic tanks and seepage pits will be 
backfilled in place with clean soil by mid-2005. It is anticipated that this backfilling work 
will commence in approximately mid-May 2005, and will be completed in approximately two 
months. 

As ofMarch 2005, there remain five SNL/NM-owned septic systems that are still in use. 
These include: 

• Building 6020 septic system, 6000 Igloo area 
• Building 6030 septic system, 6000 Igloo area 
• Building 8895/M0-100 septic system, TA-I 
• M0-14/M0-15 septic system, TA-l 
• Robotic Vehicle Range septic system, east ofT A-ll 

There are no current plans to close out these active septic systems, and the tanks will be 
periodically pumped out as required. 

4. Final decisions on the subject reports can not be made until the Quality Control and 
Gamma Spectrometry Reports addressed in NMED's January 14, 2005, Request for 

. Supplemental Information have been received and approved by the N:MED. 

Response: SNLINM recognizes that final decisions for the proposals for Corrective Action 
Complete (CAC) for the DSS project sites cannot be made until the above-referenced report 
is completed. Work on this report is ongoing, and it is anticipated that it will be completed 
and delivered to the N1viED by Aprill4, 2005, within the required 90-day time frame 
specified in the applicable Request for Supplemental Information letter. 
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SPECIFIC COMMENTS 

5. Site 1087: Building 6743 Seepage Pit: 
The report states that the seepage pit at Site 1087 will be backfllled in late 2004 or 
early 2005, when all inflow plumbing will be disconnected. State whether the 
seepage pit has been backfilled and the date of this activity. 

Response: The seepage pit at this site has not yet been backfilled. SNL!NM plans to 
backfill this seepage pit, and disconnect the piping from the Building 6743 floor drains to 
the seepage pit, in mid-2005. 

6. Site 1090: Building ()721 Septic System: 
The NMED does not believe that this site meets residential risk goals, as there are no 
data supporting an assertion that various semi-volatile organic compounds driving 
the risk assessment originate from drain field piping. Industrial land use controls 
will be required for Site 1090. Also, state the detection limits for all samples 
analyzed for Pyrene that have J-coded values in Table 3.4.2-3. 

Response: SNL/NM believes that the most likely source of semi volatile organic 
compounds (SVOCs) detected in the shallow interval soil samples collected at this site 
are fragments of the disintegrated bituminous d.rainfield pipe. If this is the case, the 
source of the SVOC contamination (piping) still remains at the site, and SNL/NM accepts 
that the site will be designated Corrective Action Complete with Controls. 

As shown on Table 3.4.2-4 of the DSS Site 1090 SAR (the SVOC analytical method 
detection limit [MDL] table), the NIDL for pyrene is 16.7 micrograms per kilogram 
().tg/kg). The detections of pyrene on Table 3.4.2-3 (the SVOC data summary table) are 
estimated values that were J-coded during the data validation review process. 

7. Site 1052: Building 803 Seepage Pit: 
Provide the dates when the drainline was disconnected, the seepage pit was 
abandoned in place, and the discharges were routed to the City of Albuquerque 
sanitary sewer system. 

It is not credible that SNL could not find any operational history for Site 1052. 
NlVIED currently has offices in Building 803 and at least some of the past uses of this 
building are known. Provide a description of the known historical operations at this 
site. 
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Response: The exact date that the Building 803 seepage pit was abandoned was unknown 
when the Site 1052 SAR was written in December 2004. However, a report titled "Storm 
Drain System Cross Connect Project" report produced by an SNL!NM Facilities 
Engineering group in August 1995 has since been located. This project was performed to 
investigate the stonn and sanitary sewer line drain piping at S"NL.INJYI, and to identify and 
correct any unauthorized cross connections (from the sanitary sewer system to the storm 
drain). Most of this work was done at TA-l facilities, and details, including test results 
for Building 803, are presented in the report. Specifically, the report states that an 
inspection of the Building 803 sanitary and storm drain systems was conducted on 
September 16, 1992, and included dye testing and inspections of interior drains. Part of 
the evaluation process included the introduction of fluorescent dye into various inspection 
ports (sinks, toilets, floor drains, etc.) in the building and observation for the presence of 
the dye at various downstream discharge points, to determine if there was a connection. 

SNL/NM Facilities Engineering drawings show that a floor drain in the northwest part of 
Building 803 was connected to the seepage pit on the west side of the building. As part 
of the September 1992 inspection, it was determined that seepage pit floor drain was 
filled with concrete. The seepage pit was inspected after completion of the building dye 
testing, and no dye was observed to have entered the seepage pit. It was therefore 
concluded that the Building 803 seepage pit had been abandoned at sometime prior to 
September 16, 1992. 

What is meant by the statement "because operational records were not available" (which 
appears in Section 2.2.2 of the DSS Site 1052 SAR) is that SNL!NM has, for the most 
part, not determined specifics on activities at this or any other DSS AOC site. It was 
recognized early in the DSS site investigation process that it would be very difficult, if 
not impossible to determine with a high degree of certainty complete site histories, and 
the types and quantities of COCs that may or may not have been discharged to the 
environment. Therefore, during the negotiation proc.ess being conducted with the N~D 
to determine a technical and decision-making approach to complete environmental 
investigations at the DSS sites, it was concluded that the most definitive way to determine 
if COCs are present at the sites would be to collect the same comprehensive set of 
characterization samples at each site. The "standard suite" of analyses was specified in 
the SAP, and included VOCs, SVOCs, polychlorinated biphenyls (PCBs), total cyanide, 
high explosive (HE) compounds, the eight Resource Conservation and Recovery Act 
(RCRA) metals, hexavalent chromium, radionuclides by gamma spectroscopy, and gross 
alpha/beta activity. 

8. Site 276: Former Building 829 X Silver Recovery Sump: 
The relationship between the silver sump and the sewer line on the east side of 
Building 829X is unclear. State whether there is any relationship between these two 
systems and whether the sewer line is part of S'\VMU 276. 
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Low levels of VOCs, SVOCs, and radionuclides were detected in the soil samples 
collected in 1994 along the sewer line. Describe any remedial activities that were 
conducted after the collection of these soil samples and whether the sewer line was 
removed. Data from the samples collected along the sewer line may need to be 
included in a revised· risk assessment for the site. 

Resnonse: There is no known direct relationship or connection bet\veen the silver 
recovery sump (on the southwest side of the former Building 829X), and the sewer line 
on the east side of the building. SWMU 276 includes only the silver recovery sump, and 
does not include the sewer line. Portions of the August 1995 "Contamination Assessment 
Report for Soil Sampling at Building 829X" were included as Annex A of the SMWU 
276 SAR for completeness, because it presents analytical results for samples collected 
from beneath the silver recovery sump, as well as other areas around Building 829X. 
Because the sewer line is not part of SWMU 276, the data from the samples collected 
along the sewer line is not relevant to the risk assessment for the site. 

Available information (SNL/NM Facilities Engineering drawings and computer-aided 
design (CAD) system maps of sewer lines in TA-I) indicates that the portion ofthe sewer 
line in question was removed as part of the demolition activities for this and other nearby 
buildings. The area of the former Building 829X, and the sewer line and silver recovery 
sump are now covered by an asphalt parking lot. 

9. Site 1004: Building 6969 Septic System: 
This is an active site. The report does not state whether current operations comply 
with the applicable laws and regulations nor whether there are any institutional or 
other controls that will prevent the discharge of possible contaminants into the 
system in the future. Clarify how the current operations at Site 1004 are protective 
of the environment. 

The risk assessment report for Site 1004 states that the analytical data adequately 
characterize the rate of contaminant migration up to the date of sampling in 
September 2002. State if there are any changes in the volumes or types of 
discharges to this system that may affect the rate of contaminant migration. 
Industrial land use controls may be required for Site 1004. 

Response: 
In the "Summary'' Section 2.1 of the DSS Site 1004 SAR, the final sentence in the first 
paragraph states that "Current operations at the site are conducted in accordance with 
applicable laws and regulations that are protective of the environment." 
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SNL/NM has a septic system monitoring program that was established to sample all 
active septic tank systems at SNL/NM. The purpose of the program was to show that no 
contaminated material will be sent to the City of Albuquerque publically-owned treatment 
works (POTW) when. tanks are pumped, and that no effluent contained within the tanks 
will contaminate the soil' column. SNL!NM maintains five active septic tank systems in 
remote areas on KAFB that are not connected to the sanitary sewer system. These 
systems are used only for domestic sanitary sewage collection. Since these systems 
receive only domestic sewage and no industrial discharges, they do not require sampling 
prior to pumping and discharge to the public sewer system. However, since 1992 as a 
Best Management Practice (BMP), SNL/NM periodically samples these active systems 
prior to pumping and discharge by a certified pumping service. Environmental 
monitoring samples are also periodically collected from the KAFB sanitary sewer system 
at monitoring stations to verify and demonstrate that contaminants in waste streams 
exiting the facility do not exceed applicable wastewater discharge standards. 

The SNLINM Environment, Safety, and Health (ES&H) Manual describes numerous 
policies and procedures that are in place to ensure that operations at the site are conducted 
in a manner that are protective of the environment. SNLINM department managers are 
directly responsible for ensuring that department activities are conducted in an 
environmentally responsible manner, and that department personnel are properly trained 
and educated about hazardous waste management practices. Also, annual audits and 
inspections are conducted at SNL/NNI by NMED regulators to determine if the facility is 
in compliance with all pertinent environmental regulations. 

Mr. Dan Puetz, the Robotics Vehicle Range facility representative, was contacted on 
March 4, 2005, and he stated that 16 to 18 permanent staff have typically worked at the 
facility, but that number has recently increased to approximately 35 personnel, and it 
could increase again to as many as 50 people approximately one year from now. The 
septic system at this remote facility currently receives only effluent from restrooms, and 
while the volume of effluent discharged to the system will increase in the future due to 
staff increases at the facility, the nature of the discharges will not change. 
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New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1 035, 1 036, 1078, 1 079, 1 084, 1 098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at {505) 845-6089. 

Enclosure 

Sincerely, 

\?-·~ \)\)'(~~ 
Patty Wagner 
Manager 
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~Ll~,Q!l£1 SNL, MS 1087 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

Apri12005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately 1 ,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index sorted by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Teclmical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
ARICOC number, an individual cross reference summary sheet is provided. 
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'"1o9o.~il3id'9. 6?21 ss 

1 090,~]sl~~j·f~is~ ....... . 
1090 !Bldg. 6721 SS 

.... )090~]!31.~Q;~n1 ss·~-"' 

1090_JBI~Q· 6.721 SS 
1090 :Bldg. 6721 SS 
1o9o ·:sldg. 6721 ss 

• ... 1o9a~Jsid9,:s721. ss 

1090 ;Bldg. 6721 SS 
> ·~~"J"""'~ .,~ '" 0 o~ 

; 1090 !Bldg. 6721 SS 
r··-1092 lM0-228-230 Eli"--·" 

'-"'""--t~·- • -,-~,.,~-

1 092 __ ; ~Q~228:?30 !?~--........ . 
1092 iM0-228-230 SS 

~-,- ~ 

1092 :M0-228-230 SS 

DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

v~~4 

v~~4 

~~e4 

~~e4 

~~e4 

~~e4 

605673 

605673 

605673 

605673 

605673 

605673 

605673 

ERSampleiD 

6721/1 090-DF1-BH3-4-S 

6721/1 090-DF1-BH3-9-S 

6721/1090-DF1-BH1-4-S 

6721/1090-DF1-BH1-9-S 

'6721/1090-DF1-BH2-4-DU 

6721/1 090-DF1-BH2-4-S 

6721/1 090-DF1-BH2-9-S 

6721/1 090-DF1-BH3-4-S 

'6721/1 090-DF1-BH3-9-S 

6721/1090-DF1-BH1-4-S -- -, " 
.6721/1090-DF1-BH1-9-S 

Sample# 

:059847-002 

059848-002 

059841-001 

os9842-oo1 

OS9845-001 

'059843-001 

'. 059844-001 

;059847-001 

. 059848-001 

:059841-002 
:os9B42-002 

13-SEP-02 

:_13-SEP-02 
i13-SEP-02 

·13-SEP-02 
~---~-· - __ ,_ 

'13-SEP-02 

:13-SEP-02 

'soiL 
SOIL 

SOIL 

SOIL 

'SOIL 

SOIL 
"''('·"·------ , .. ,,._ 

•13-SEP-02 iSOIL 

f13~SEP=o2 •SOIL 
'·'••'A ! 

J13:!?E.~:02 JSOIL 

.L1~,::S~F':92. ;sOIL 

~3:SEP.::O.?~ ..... ]SOIL 
Volume4 605673 6721/1090-DF1-BH2-4-DU '059846-001 !13-SEP-02 tSOIL 
Volume 4 605Bl3 ...... 67.21t1090-DF1-BH24-s ~~- .. -· • ~·:as9's43~002 'i1'3~sEP:o2··· 'SOIL 

volume 4 6os673 .. · 6721/1 o9o-oF1:s·H2:9:s- ··~ -·~ .. -· ''0 os9844~oo2 • 'T13=sEi>~o2 ... ··· 'soiL 

Vol~;;e·;;.· '665673 ... ~6721/1090-DF1:sH34:s " 'o59847~o02 r;:;:sE:r-=-62'' .... :SOIL 
'•"'•'•~· ~~ "' ·"""«''" • --=,~---~-~- ',o>>~c-- • >vh>< '' <"Y~ '•' ' ,.,,,w·~--·~~--,,,.,_,.,.,,._.,,_._,.,,,"'~~-"~--'""'-=•·' ""0' "~'~ -•-- ~~-"'' M,,O • ""•• 

Volume 4 . 605673 . 6721/1090-DF1-BH3-9-S . .. .. '059848-002 113-SEP-02 [SOIL 
vol~;;e'4'"";~- BOS673 ~-:6721/1090-0F1-BH1-4-S -~· ............... io5984i~()o2 i13-SE·P:02 !SOIL 

l.iO'I~~-;;- 605673 ·• 6721/1 .. o9o-oF1:sHi--9-s··-~···---- ··ros9842:oo2· li3-s:Er:a2· ·:soiL~ 

vo1~~~ ( ·· .... 665673 ... ·~~ ~7~1 11 a9~~~i=~§B24:~u,:::.~~-:~~~:~-~]959846.:Do1 .. • ·· · Ji·3~s§f~o~~:~J§61-~ .. · 
Volume 4 ;6721/1090-DF1-BH2-4-S ~059843-002 !13-SEP-02 !SOIL 
vO'I~;:;;e-4 ····· -~--· ;672111 09o:'o'F1:fsH2:e~s ' ... ·-·:a59844-oo2 T1'3~SEP:02'' .•... TsoiL 

· ~ --"·"·~···-~---- ·~"'"" -.,,_,._ .,-~.......,."'~ ·••• 7_,,. ,,. --·· ·- ~· ·• .,.,. •• -~- ~-· """ -~· • • '·'""""-"'"""'_,." ··-~¥····""~' ·~r~----•m- -~"""''""__.. . .,..~-· ., "~' ~-~=~·-"" "'"'- · •. ~'"" 
Volume 4 :6721/1090-DF1-BH3-4-S :o59847-002 !13-SEP-02 !SOIL 

--'"<'~'•0'-<~j•- ··-~--.~'"'''---<>"''""'"~ ~ 0'".W---. •«••-'·~----·· •• • '·~""''"'"" X-C'""oO--.•-=-<><'>'''O•V"M-'S"! < • 

Volume 4 605673 '6721/1090-DF1-BH3-9-S ;059848-002 113-SEP-02 !SOIL 
:v~~~~~·4"- 1 "665673·~·--·;672111 69a:oFi-Ts~ • .... -~- ·-lo59849:oo1 ·- ....... J13~sE'P~o2 iAauEOus 
"'>!>e~""'H' o -~" •>'•-...o~""''""""'"""'~·~~~;··x'"' ,,_.,,,, ~-~ o'"•"'-'~--->-C¥-'~if-0""1"' ''"''"'""'=~~ -W.» ~-"> OJ"o, '·"'="""'="'-'"'-'""''~·-""""""'"''"'"''i"''~ '' ,._. 

.. yol~.f!l~.4 .. L .. 605~?~----~~6?..~ .. 1/1090;Df!-BH!-4-S ··--- ... , ~-... ~059~4J.::9~2 -~!.~:~EP:9.2 ...... !SOIL 
_\joiU.~~.1 .. ( 60 .. 5_~~--r6?'..~~/109~:.~F~:6~1.~.9-S .......... ~-....... ;£5~~~_?:0~2.. ..l:l.~.:.S~!:.::92 .JSOIL 

Volume 4 . 605673 \6721/1090-DF1-BH2-4-DU :o59846-001 113-SEP-02 iSOIL 
•· ,. "'''"' ··-"-·•~-:,· --• , -•··-"''"·•·•~"'"• -"-••"'"' ,. ~·• •,,,· .M, ''"''" ,, '¥ ,, ~-' • .~'""""'"'""""'">~·~'W~"·•~~·'•~~,"-'¥<'">, .,----.>;.~ ,,,_,~'"<""e•~,._.-.-,-..,~"'~'""-" ,._) 

Volume 4 ! 605673 6721/1090-DF1-BH2-4-S !059843-002 i13-SEP-02 !SOIL 
v~i;;~~-4·1 6os673~-l6721t1o9a:·oF1·-sH2-9-s . ---·-ia59844-o62 .. ~· . ··113:SE:P-62.. "'"Tsoll. .. 
v~~i~~;;;.--- ··:~~~os6_!~=J6i21t1o9o~i:J~1:!=!834:s -~~~ .. ~- ..... :()s~~17-oo2 ·· .]13~~@E~~2·· j§c)ll.··· 

Volume 4 i 605673 !6721/1090-DF1-BH3-9-S :059848-002 

vo1~T~:1.J ~~:~~~673=]6?~.1.1.1 099-0F.1;~H1.:4:s ·~-~· .. ~·· .. ·:a~2~~1:Q~2 
Volume 4 605673 i6721/1090-DF1-BH1-9-S ;059842-002 
v~~~;;;;4 6c1s673 !6721t109o~oF1-sH24-ou--···· ~-- :a59'84a:oa1· 

Volume 4 605673-· i6721/1090-DF1.-BH2-4-S fo59843-002 
~'-'-''""'~ ;""''"'~"''~==·e-=><~"""' .,.., _,.,~#"' ~>·• ,.~-" •1'>·-·co-"__,~~·<"<-~ .-0·~,·=-~·o-· "¢'''·" 

Volume 4 : 605673 :6721/1090-DF1-BH2-9-S ;059844-002 -"'"''-•'""'"'"' .~-·•\•• ,~_..,..,___,,~.,~; ~··'>- ,,~._,..,.....,.,__,~,._•o•_,,, -·•~·, ~'~' 

Volume 4 605673 :6721/1090-DF1-BH3-4-S \059847-002 

Volume4 

Volume 7 

605673 !6721/1 090-DF1-BH3-9-S ;os9B48-002 
60S733 ''h..1o228-230/1 092-DF1-BH1"'.:11-s··~~ :·059821-003 

6osrn~·iMo 228-230/1 092-DF1-BH1-6-S - ~----~059820-003 
6os733hv10 22B~i3o/i o92:DF1-BH2-11~s- ~~~·--ros9s23~003-

' ~-~=-~io-,~~~~ -~ -" ~-~-"""""'"''cc~·~~ -f' 

605733 :Mo 228-230/1092-DF1-BH2-6-S ;059822-003 
-~--. _.,.,.:,, -~- ~~--'"'-' -'~-~"""'"'-~'="""''"'"¢,'<'<~-""'' 

113-SEP-02 'SOIL 
·tT3~sEP-o2~ ... '!soiL 

.. .I ... ~.~········"'"" 
... !2-~:ssr:.:02 ...... ~.!?c:JIL .. 

!13-SEP-02 SOIL 
· ···I13:SE:P:.o2 :soiL 

.. 1-:""' .... , - .... .. ... ,. ... .. .... 
!13-SEP-02 ·SOIL 

''"'fi3-sEP~o2 ..... fs.OIL 
··t-··· ........... ~, .......... .. 

!13-SEP-02 ISOIL ...... r.::;::--;·····-.----· . .., ......... . 
~l09-S_§~; .. D3 .... .. -~SOIL 

09-SEP-02 iSOIL 
--=>·=--~· ~~~--""-~·-· ,- ·~-· 

09-SEP-02 jSOIL 
··rsoiL 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA me1als for the ICP run and the mercury CVAA run. 42 of 58 

HE-8330 

HE-8330 

·VOA-8260 

VOA-8260 

VOA-8260 

VOA-8260 

VOA-8260 

VOA-8260 

'VOA-8260 

·TOTAL-CN 

TOTAL-CN 

TOTAL-CN 

:TOTAL-CN 

,TOTAL-CN 

iTOTAL-CN 

TOTAL-CN 

·GROSS-AlB 

;GROSS-AlB 

GROSS-AlB 

:GROSS-AlB 

:GROSS-AlB 

:GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

:GEL 
GEL 

.. GEL 

'GEL 

GEL 

!GEL 

;GEL 

1GEL 
:GEL 

'GEL 

'GEL 
jGEL 
;GEL. 

.lGEL 

BATCH# 

202056 

202056 

202140 

202140 

202140 

202140 

202140 

'202140 

202140 

-202749 

202749 
;202749' 

:202749 

;202749 

!202749 

]202749 

;2o3325 

203325 
.. ;203325 .. 

i203325 
~203325' .. 

GR6ss-Ai8 · ··· .. T8EL ··1203325 

·GRoss~ivB ;GEL.. ~203325 

:~~~~~-~~?.· ... ~: ~~~~~- ... ~~~f::~ 
iGEL [203661 

-!GEL. ... f2o3661 

Cr+6 'GEL.. ;203661 

'Cr+6 
:c~;6 

'c~:;.I.·· _:_GEL . j2o3661 

C~.+~... !.(;EL )203661 
Cr+6 GEL !203661 

RCRA METALS 1GEL f2o27B2~2o2730 
iR.CR.A METALs ·:8E'C l2omi2:·2a273o 

RCRAMETALs iGEL · ·· 12o276i:-zoi73o 

R<?RA.METALS jGE~- !202762~202730 
RCRA METALS ~GEL i202762, 202730 

!RCRA METALS· ;GEL ... f202762:--2o273o 

'RcRJI. METALS ;c,EL !2o2?62:-2o273o 
;8/..'MMASPEC ·;Ri>so l2o1314-·-~ 
;GAMMA SPEC ·;RPSD. ;201314 
iGAMMA .. SPEC ... ,RPSD .. izo1314 

:'GAMMA SPEC . RPSD -lz01J14-.. ... 
-,"' _____ , """'"'' .,\, .---. ...... ~. 

., 

4/11/2005 



GEL 
ERCL 
mg/kg 
NC 
ND 
PCB 
pCi/g 
RPD 

RPSD 
svoc 
pg/kg 
voc 

Acronym List 

= General Engineering Laboratory. 
= Environmental Restoration Chemistry Laboratory. 
=milligram per kilogram. 
= Not calculated for nondetected results. 
= Not detected. 
= Polychlorinated biphenyls. 
= picocurie(s) per gram. 
= Relative percent difference and is calculated as: 
(lx1 - x21 I ((x1 + x2)/2)) x 100. 

Where: 
x1 = concentration detected in the primary sample 
x2 = concentration detected in the duplicate environmental sample. 
= Radiation Protection and Sample Diagnostics Laboratory 
= Semivolatile organic compounds. 
=microgram per kilogram. 
=Volatile Organic Compounds. 



DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for VOC Soil Samples 

Collected in September 2002 
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DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for SVOC Soil Samples 

Collected in September 2002 
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DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for SVOC Soil Samples 

Collected in September 2002 
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DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for PCB Soil Samples 

Collected in September 2002 

1 of 1 
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DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for High Explosives Soil Samples 

Collected in September 2002 

1 of 1 1 of 1 



DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for Metals Soil Samples 

Collected in September 2002 

1 of 1 
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DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for Chromium VI Soil Samples 

Collected in September 2002 

1 of 1 
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DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for Cyanide Soil Samples 

Collected in September 2002 

1 of 1 1 of 1 



DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for Gamma Spectroscopy Soil Samples 

Collected in September 2002 

1 of 1 



DSS Site 1090, Bldg. 6721 Septic System 
RPD's Calculated for Gross Alpha/Beta Soil Samples 

Collected in September 2002 

1 of 1 
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GEL QC CROSS REFERENCE coc 605673 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER SAMP LOC DATE MATRIX LAB TEST BATCH# 

1090 Bldg. 6721 SS 059841 001 6721/1090-DF1-BH1-4-S 13-SEP-02 SOIL VOA-8260 ~202140 

1090 Bldg. 6721 SS 059841 002 6721/1090-DF1-BH1-4-S 13-SEP-02 SOIL BNA-8270 201961 

1090 Bldg. 6721 SS 059841 002 6721/1090-DF1-BH1-4-S 13-SEP-02 SOIL Cr+6 203661 

1090 Bldg. 6721 SS 059841 002 6721/1 090-DF1-BH 1-4-S 13-SEP-02 SOIL GROSS-AlB 203325 

1090 Bldg. 6721 SS 059841 002 6721/1 090-DF1-BH 1-4-S 13-SEP-02 SOIL HE-8330 202056 

1090 Bldg. 6721 SS 059841 002 6721/1090-DF1-BH1-4-S 13-SEP-02 SOIL PCB-8082 201940 

1090 Bldg. 6721 SS 059841 002 6721/1090-DF1-BH1-4-S 13-SEP-02 SOIL RCRAMETALS 202762,202730 

1090 Bldg. 6721 SS 059841 002 6721/1090-DF1-BH1-4-S 13-SEP-02 SOIL TOTAL-CN 202749 

1090 Bldg. 6721 SS 059842 001 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL VOA-8260 202140 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL BNA-8270 201961 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL Cr+6 203661 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL GROSS-AlB 203325 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL HE-8330 202056 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL PCB-8082 201940 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL RCRAMETALS 202762,202730 

1090 Bldg. 6721 SS 059842 002 6721/1090-DF1-BH1-9-S 13-SEP-02 SOIL TOTAL-CN 202749 

1090 Bldg. 6721 SS 059843 001 6721/1090-DF1-BH2-4-S 13-SEP-02 SOIL VOA-8260 202140 

1090 Bldg. 6721 SS 059843 002 6721/1 090-DF1-BH2-4-S 13-SEP-02 SOIL BNA-8270 201961 

1090 Bldg. 6721 SS 059843 002 6721/1090-DF1-BH2-4-S 13-SEP-02 SOIL Cr+6 203661 

1090 Bldg. 6721 SS 059843 002 6721/1 090-DF1-BH2-4-S 13-SEP-02 SOIL GROSS-AlB 203325 

1090 Bldg. 6721 SS 059843 002 6721/1090-DF1-BH2-4-S 13-SEP-02 SOIL HE-8330 202056 
I 

1090 Bldg. 6721 SS 059843 002 6721/1090-DF1-BH2-4-S 13-SEP-02 SOIL PCB-8082 201940 ! 

1090 Bldg. 6721 SS 059843 002 6721/1090-DF1-BH2-4-S 13-SEP-02 SOIL RCRAMETALS 202762,202730 

1090 Bldg. 6721 SS 059843 002 6721l1090-DF1-BH2-4-S 13-SEP-02 SOIL TOTAL-CN 202749 

1090 Bldg. 6721 SS 059844 001 6721/1 090-DF1-BH2-9-S 13-SEP-02 SOIL VOA-8260 202140 

1090 Bldg. 6721 SS 059844 002 6721/1090-DF1-BH2-9-S 13-SEP-02 SOIL BNA-8270 201961 

1090 Bldg. 6721 SS 059844 002 6721/1090-DF1-BH2-9-S 13-SEP-02 SOIL Cr+6 203661 

1090 Bldg. 6721 SS 059844 002 6721/1 090-DF1-BH2-9-S 13-SEP-02 SOIL GROSS-AlB 203325 

1090 Bldg. 67~1 s~-- __ 059844 002 6721/1 090-DF1-BH2-9-S 13-SEP-02 SOIL HE-8330 202056 

SDG 67158C 



GEL QC CROSS REFERENCE coc 605673 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1090 Bldg. 6721 SS 059844 002 6721/1 090-DF1-BH2-9-S 13-SEP-Q2 SOIL PCB-8082 201940 

1090 Bldg. 6721 SS 059844 002 6721/1090-DF1-BH2-9-S 13-SEP-Q2 SOIL RCRAMETALS 202762,202730 

1090 Bldg. 6721 SS 059844 002 6721/1 090-DF1-BH2-9-S 13-SEP-02 SOIL TOTAL-CN 202749 

1090 Bldg. 6721 SS 059845 001 6721/1 090-DF1-BH2-4-DU 13-SEP-02 SOIL VOA-8260 202140 

1090 Bldg. 6721 SS 059846 001 6721/1090-DF1-BH2-4-DU 13-SEP-02 SOIL BNA-8270 201961 

1090 Bldg. 6721 SS 059846 001 6721/1090-DF1-BH2-4-DU 13-SEP-Q2 SOIL Cr+6 203661 

1090 Bldg. 6721 SS 059846 001 6721/1 090-DF1-BH2-4-DU 13-SEP-02 SOIL GROSS-AlB 203325 

1090 Bldg. 6721 SS 059846 001 6721/1 090-DF1-BH2-4-DU 13-SEP-02 SOIL HE-8330 202056 
1090 Bldg. 6721 SS 059846 001 6721/1090-DF1-BH2-4-DU 13-SEP-02 SOIL PCB-8082 201940 

1090 Bldg. 6721 SS 059846 001 6721/1090-DF1-BH2-4-0U 13-SEP-Q2 SOIL RCRAMETALS 202762,202730 

1090 Bldg. 6721 SS 059846 001 6721/1 090-DF1-BH2-4-0U 13-SEP-02 SOIL TOTAL-CN 202749 

1090 Bldg. 6721 SS 059847 001 6721/1 090-DF1-BH3-4-S 13-SEP-02 SOIL VOA-8260 202140 

1090 Bldg. 6721 SS 059847 002 6721/1 090-DF1-BH3-4-S 13-SEP-02 SOIL BNA-8270 201961 
1090 Bldg. 6721 SS 059847 002 6721/1090-0F1-BH3-4-S 13-SEP-Q2 SOIL Cr+6 203661 

1090 Bldg. 6721 SS 059847 002 6721/1090-DF1-BH3-4-S 13-SEP-02 SOIL GROSS-AlB 203325 
1090 Bldg. 6721 SS 059847 002 6721/1 090-DF1-BH3-4-S 13-SEP-02 SOIL HE-8330 2P2056 
1090 Bldg. 6721 SS 059847 002 6721/1090-0F1-BH3-4-S 13-SEP-02 SOIL PCB-8082 201940 
1090 Bldg. 6721 SS 059847 002 6721/1 090-DF1-BH3-4-5 13-SEP-02 SOIL RCRAMETALS 202762,202730 
1090 Bldg. 6721 SS 059847 002 6721/1 090-DF1-BH3-4-5 13-SEP-02 SOIL TOTAL-CN 202749 
1090 Bldg. 6721 SS 059848 001 6721/1 090-0F1-BH3-9-S 13-SEP-02 SOIL VOA-8260 202140 

1090 Bldg. 6721 SS 059848 002 6721/1090-DF1-BH3-9-S 13-SEP-02 SOIL BNA-8270 201961 
1090 Bldg. 6721 SS 059848 002 6721/1 090-DF1-BH3-9-5 13-SEP-02 SOIL Cr+6 203661 
1090 Bldg. 6721 SS 059848 002 6721/1 090-0F1-BH3-9-S 13-SEP-02 SOIL GROSS-AlB 203325 
1090 Bldg. 6721 SS 059848 002 6721/1 090-DF1-BH3-9-S 13-SEP-02 SOIL HE-8330 202056 
1090 Bldg. 6721 SS 059848 002 672111 090-DF1-BH3-9-S 13-SEP-Q2 SOIL PCB-8082 201940 

1090 Bldg. 6721 SS 059848 002 6721/1090-0F1-BH3-9-S 13-SEP-Q2 SOIL RCRAMETALS 202762,202730 

1090 Bldg. 6721 SS 059848 002 6721/1090-DF1-BH3-9-S 13-SEP-02 SOIL TOTAL-CN 202749 
1090 Bldg. 6721 SS 059849 001 6721/1090-DF1-TB 13-SEP-02 AQUEOUS VOA-8260 203595 

SDG 67158C 
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October 14, 2002 

Laboratory Identification: 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC-605671 

SDG#67158A 
ARCOC-605672 

SDG#67158B 
ARCOC-605673 

SDG#67158C 
Case No. 7223.02.03.02 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

·Summary: 

Sample receipt 

Sandia collected thirty-eight soil samples and eleven aqueous samples on September 
9, 10, 12, and 13,2002. The samples arrived at General Engineering Laboratories, Inc., 
(GEL) Charleston, South Carolina on September 17, 2002, for environmental analyses. 
Cooler clearance (screening, temperature check, etc.) was done upon login. The coolers 
. arrived without any visible signs of tampering and with custody seals intact. The samples 
were delivered with chain of custody documentation and signatures. The temperature of 
the samples was.3.0, 4.0, and 5.0°C, as measured from the temperature control bottles. 

Sample ID 059826-006 was received out of holding. This was the equipment blank 
for Cr6. Client was contacted regarding the issue. An NCR was generated . 

GENERAL ENGINEERING LABORATORIES 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-ll78 -
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The samples were screened according to GEL Standard Operating Procedures 
(SOP) EPI SOP S-007 rev. 2 "The Receiving of Radioactive Samples." The samples 
were stored properly according to SW-846 procedures and GEL SOP . 

The samples were received and collected as listed in the table below: 

ARCOC SDG# #of samples Collection Date 
605671 67158A 12 09/09/02 
605672 67158B 22 09110/02,09112/02 
605673 67158C 15 09/13/02 

The laboratnry received the following samples: 

Laboratory ID 
ARCOC-605671: 

67158001 
67158002 
67158003 
67158004 
67158005 
67158006 
67158020 
67158021 
67158022 
67158023 
67158024 
67158025 

ARCOC-605672: 

67158007 
67158008 
67158009 
67158010 
67158011 
67158012 
67158026 
67158027 
67158028 
67158029 
67158030 
67158031 
67169001 
67169002 
67169003 
67169005 
67169006 

Description 

059820-001 
059821-001 
059822-001 
059823-001 
059824-001 
059825-001 
059820-002 
059821-002 
059822-002 
059823-002 
059824-002 
059825-002 

059828-001 
059829-001 
059836-001 
059837-001 
059838-001 
059839-001 
059828--002 
059829-002 
059836-002 
059837-002 
059838-002 
059839-002 
059827-001 
059826-001 
059840-001 
059826-002 
059826-003 

GENERAL ENGINEERING LABORATORIES 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 -
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67169007 
67169008 
67169009 
67169010 
67169011 

ARCOC-605673: 

67158013 
67158014 
67158015 
67158016 
67158017 
67158018 
67158019 
67158032 
67158033 
67158034 
67158035 
67158036 
67158037 
67158038 
67169004 

Case Narrative 

059826-004 
059826-005 
059826-006 
059826-007 
059826-008 

059841-001 
059842-001 
059843-001 
059844-001 
059845-001 
059847-001 
059~8-001 
059841-002 
059842-002 
059843-002 
059844-002 
059846-001 
059847-002 
059848-002 
059849-001 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or 
administrative problems during analysis. data review. and reduction are contained in the 
analytical case narratives in the enclosed data package. 

Internal Chain of Custody: 

Custody was maintained for the samples . 

GENERAL ENGINEERING LABORATORIES 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843)766-1178 -



• 

• 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receipt Checklist, Qualifier Flag and Data Package Definitions, 
Laboratory Certifications. Volatiles Data. VolatiJes QC Summary, Semi volatiles Data. 
Semivolatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives 
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data, General 
Chemistry QC Summary, Radiochemistry Data. Radiochemistry QC Summary, and 
Level C Data Package. 

This data package, to the best of my know ledge, is in compliance with technical and 
administrative requirements. 

Edith M. Kent 

fY~ vr l}vt:l-
Project Manager 

GENERAL ENGINEERING LABORATORIES 

P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 
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GC'VlS Volatik Organics: 
Sandia Nutiunal Labs (SNLS) 

SIY'.A 67158-1 

MethOOJ Anaivsis [nfonnatlon 

Procedure: 

AI1.1lytical Method; 

Prep Method: 

Analytical Batch Number: 

Sampl~ Analvsis 

Volatile Org;mic C.ompound;; (\..'OC) by Gas Chromatograph/Mass Spectrometer 

SW846 8260R 

SW8465030B 

203595 

The: fnllowing clr~r.t and quality i,:On!ml samples were analyzed to complete this sample delivery groupJwnrk mder 
n~ing the: merhodG referenced in the Analysis Information section: 

SampleiD Client 1D 

67169001 059827-00J 

67169002 059826-001 

67169003 0.59840-001 

67169004 059849-001 

1200305537 VBLKOl (Blank) 

1200305538 VBLKOlLCS (Laboratory Cont:rol Sample) 

P.reparatipn!Analvdcai Method Verification 

SOP Reference 
Procedurc(S) for preparl'!tion. analysis and rcyJorting of analytical riRtil are controlled by General Engineering 
Laboratones. Inc. ru; Standard Oper.;:ting ProccdlHe(::;) (SOP). The data discussed in this narrative has been analyzed 
in accordance wnh GL-OA-E-0311 REV 6 

.fJ!lihratinn Information 
Due \o .suft ware limitations, all the data files compnsing the initial caJibration curve may not be listed on the initial 
calibration summary tbnn. All calibration tile:; arc ti.&r:d in tho calibr.ation histot y n:purt i.n tht "Sm...'ld.E.rd Data" 
section. 

SDG#67158-1-VOA 

Page 1 of4 
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Initial Calibration 
.L>Jl :he initial calibration requirements wen:: mel. 

CC\' Rt:qu.inments 
Ail the calibration verification stand:J.rd (CCV) requirements were met. 

Qualitv Control {QC) Infot"mation 

Surrogate Recover~ 
Surrogat"' recoveries, in all samp1es and quality control samples, were within the acceptance i.i.mits. 

Blank Acceptance 
Target analyres were not detected above the reporring firnit :n the blank. 

LCS .Ketovery Statement 
All the reqUired <~n<Liyu: rccovcri~s in the !abo I atory cun!.rul sample were within rhe acceptance limits. 

QC Samph: Dt!Slgnation 
Matri.x spike analyses were analyzed on a s11.mple of similar matrix in SNLS sample delivery group order,# 67354. 

MS Recovery Statement 
All the required matrix ~pike recove.'":ies were within the li(;Ceptance limits. 

MSD Recovery Statement 
All the required matrix spike dupJi(:ate recoveries were within the acceptance limits. 

MS/MSD RPD Statement 
The rdative percent diff~:rr;;at.:t:s (RPD) bet'Neen the matrix spike and matrix spike duplicate recoveries were within 
the ar.r.eptance limits. 

Techttlcaiinforrnarlon 

Holding Time Spedficadons 
All the samples. were prep:ued andior analyzed within the required holding time period. 

Sample Preservation and Integrity 
AH $l!rnples met the sumpJe preservation and integrity requirem~ills. 

Preparation/Anaiywlll Methoci V£>.ritication 
All procedures were perfonued as stalt:d in the SOP. 

Sample Dilutions 
The samples ln this sample delivery group/work order did not require dilutions. 

Sample Re·prep/Re-analysis 
Re-analyses were not req\1inxf for samples in this sampLe group/work order. 

Miscellan~ous Information 

Ncncon.f<;:rmaDce (NCR) Documentation 
A nonconformance report wa' not required for thi~ sample delivery group.iwork order. 

SDG-#67158-l-VOA 

Pagt: 2uf 4 



• 

• 

~anuai Integrations 
Data fil~s 11ssociatd wi tit tllt! initial calibration, comLnuing calibration check. and samples did not require manual 
integ:atior.s 

Additional Comments 

The following pack.age was generated using an clc·::tronic data processing program referred to a.-; »virlUal 
packaging··. ln ::.n effort to increase quality and efficiency, the lahomtory is developing systems to eventually 
gencr!Uc all data p&:kages clcc<..ronically. The following change from "uadirlonal" packages should be noted: 

Analyst! peer reviewer initials and dates are not present on the electronic data files. Presently, all imtials and date;; 
are on the original raw data. These hard copies an: temporary stored in th~ h1buraLUry. An elecuonic signamre page 
inserted after the case narrative of each elec!Tonic package. will indicate the analyst, reviewer, and r1:p0rt specjalist 
name8 associated wi£11 Ute g.:ncration Q[ the data package. The data validator will always. sign and date the case 
narran ve _ Data that are not generated electronically. and such as .hand wrirtcn pages, will be scanned and insem::d 
into the electronic package. 

TIC Comment 
Tcnt:a.tivcly identified. compounds (TIC) wer~ nut required for thls sample delivery group/work: order. 

Svstem Con.flgu:ratlon 

The laboratory utilizes the following GC/M.S configurations: 

t;hromatographic Columns 
ChromatogJap!ti.: :;cp.,rution of vo!atile components is accomplished through analysis on one of the following 
r:olumns· 

Coiumn ID 

J&Wl 

J&W2 

Instrument Conftgnratkm 

Culumn Destrlptfun 

DB-624, GOnt JO. 0.25rrun, L4um 

DB-624, 75m x 0.53mm, 3.0um 

Insln!m(;nt systems are reference in the raw data ~nd individual form headers by the w.strument ID designation!'. 
below: 

Instrument ID System Configuration Cb['omatographic Column P& TTrap 

VOAl HP68901HP5973 J&Wl TrapC 

VOA.2 HP68901HP5973 J&Wl TrapC 

\i0A4 HPS890/HP5972 J&Wl TrapK 

VOAS HP5S90/HP5972 J&Wl TrapC 

VOAI fi~'i'890lHP5972 J&W2 TrnpK 

SDG# 67153-1-VOA 
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VOA8 HP6890/HP5973 J&Wl TrapK 

VOA9 HP689&".dP5973 J&Wl TrapC 

Where the analyucal method has been performed under i'<'ELAP certitication, the analysis has met all of tbe 
rt(J!lirf.m~nt<; of the !'.i"ELAC st<mdard unless 0thenvise noted in the analytical case na1-rative. 

Review Validation 
GEL requires all a nalyttca! data to be verified by a qualitied data validator. In addition. all data desi~ated for CLP 
or CLP-Iike packnging will receive e. third level yalidation upon completion of the dara package. 

The following data validatm· verified. the Wfunnatiun pre·sented in trus case narrative; 

R"i•w•r. ~ "" ;;~- -:.~ Datc~ __________ I' __ Q_~~----------

SOO# 67158-1 -VOA 
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Client: 

Con tad: 

Worl;order: 

S:mdia National Laboratorie~ 
:'>IS-0756 
P.O. Box 5800 
Albuquerque, New Mexico 
Pamela 1\L Puissant 

67169 

QC Summ:uv 

Parmname 

Volatile-GCIMS Federal 
Fl•tch 203~95 

_____ _,_N~'OJYI ______ S.ll.lll::.tP"-'Ie"--"'Q'-'u=a"-l __ _:Q"'-'-'C:...__._.ll.!l!!~ RPD% 

QCJ2003055JS LCS 
1.1-Dichloroethy[em: 

Benzene 
CWorobenz:ne 
Toluene 
Trichloroethylene 

**Bromofluorobenzene 
"'"'Dibromofluoromethane 

••Toluene-dS 
QCl200J06542 LCS 

1, 1-Dichlorocthylcnc 
Benzene 
Chlorobenzene 
Toluen~ 

Trichloroethylene 
**Bromofluorobcnzene 
'*Di bromo tluororncth::me 

*Toluene-dB 
QC1200307213 LCS 

1, l-Dichloroethyler,e 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 

"*Bromofluorobrn.zene 
* • Dibromofluoromethane 
"*Toluene-d8 

• 

QC1200305537 MB 
l, 1, !-Trichloroethane 
1, 1,2;2-Tetr.:t~hloro\0\hane 
L 1,2-Trichlorootb:me 
I, l-Dichloro;tbane 
I ,1-Dichloroe:hykn~ 
1 ,2-Dichioroethane 
1,2-Dichloropmpane 
2-Butanone 
2-Hexanone 
4-:Vlethyl-2 -pent;mone 
Acetone 

6enz<:ne 
Bromodichlorometharte 
Bromoform 

Bromometbane 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
50.0 

'15.0 ug/L 
45.8 ug/L 

49.4 ug/L 
50.3 ug/L 
47.1 u~;fL 

64.8 ug/L 
60.5 ug!L 

58.7 ug/L 

49.6 ug/L 
46.9 ugil. 
50.9 ugiL 
52.0 ug/L 
50.7 ugiL 
64.2 uglL 
61.4 ugiL 

57.7 ugiL 

44.0 ug/L 
45.4 ug/L 
47.2 ug/L 

46.7 ug/L 
46.9 ug/L 
62.7 ug/L 

63.4 ug/L 
56.8 ug!I .. 

u ND ug'L 
u ND U[;fL 

u ND ug/L 
u ND ug!L 

u ND ugfL 

u ND ug/L 

u ND ug/L 
u ND ugll 

u :-.!D ugtL 
u ;.;o ug/L 

u ND ugrL 
u ND ugiL 

u ND ug_-IL 

0 ND ug/L 
u ND ug.'L 

Reoort Date: September 30, :Z002 
Page I of 4 

REC:% 

90 
92 
99 

101 
94 

!30 
121 

117 

99 
94 

102 
104 

10! 
128 
123 
115 

8S 
91 
94 
93 
94 

125 
127 
!14 

Range /\nlst Date Time 

08%-140%) t-.f.<\P 09!24102 06:58 
(78%-119%) 

(82%-120%) 
(68%-133%) 

(SO~'o-123%) 
(67%-136%) 

(62%-148%) 

{58%--139%) 

(78%-140%) 

(78%-119%) 

(82%-120%) 
(68%-133~>) 

(80%-123%) 

(67%-136%) 
(62%-148%) 

(58%-139%) 

(78%-140%) 

(18%-119%) 
(82%-120%) 
(68%-133%) 

(80%-123%) 
(67%-136%) 
(62%-148%) 
(~8%-139%) 

09/25.'02 10: ()0 

09/24/02 I 8:08 

09:24/02 OS: 17 
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Workonler: 67169 Page 2 of 4 
·-···--. ·-· -- .. - -- ·----,:-:::----::------=-----,=--

.l'ar'!IE.!_I~e- ____ .. ___________ .!'!.OM _____ Sam~~_Ql_.la! ____ Q_£_ __ pnits _ _,_RP-"'-'D~·.:..-·'<>,_____,RE=· -"c'-'•,_,·._--'R=an~g..,e,___ _ _,_A~n,_,l"'-st'--"'D""a'-'te=-~T~im=-e 
\' olai:lle-GCP\1S Federal 
Ratcb ).03 '95 

Carbon di:."Ulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroerhanc 
Chloroform 
Chloromethan~ 

Dibromochloromethane 
Etl1ylbenzene 
M~thylene chloride 
Styrene 
Tetrachloroethylene 
Toluene 

Trichloroethylene 
Vinyl chloride 
Xylenes (total) 

cis-1 ,2-Dichloroethyle.TJe 
cis- I ,3-Dichloropropylene 

trans-!,2-Dichloroethy!ene 
trans-! ,3-Dichloropropylene 

* * Bromofluorobenzene 
*"'D!bromofluoromethane 
~Toluenc-d8 

• 

QCl20030654l MB 
I , I , 1-Trichloroethane 

I, I ,2,2-Te!rachloroelhane 
I, I ,2-Trichloroethane 
I, 1-Dich loro~thane 
I, l-Dichloroethylene 

I ,2--Dichloroethane 
I ,2-Dichloropnrpane 
2-Butanone 
2-Hexanonc 
4-Methyl-2-pentanor.e 
Acetone 

Benzene 
Bromodichloromethane 
Bromoform 

Bromo methane 
Carbon disulfide 
Carbon etnhch!oridc 
Ch!orobemene 

Chloroethanc 
Chloroform 

Chloromethane 
Dibromochloromethane 
Erhylbemene 

:'1-fethvlene chloride 
Styrene 

50.0 
50.0 

50.0 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
r; 
u 
u 
u 
t: 
u 

u 
u 
u 
u 
u 
u 
l' 
u 
r; 
u 
u 
u 
u 
u 
u 
u 
l' 
u 
u 
t: 
l' 

ND 
l'·ID 
ND 
ND 
N'D 
ND 
ND 
ND 
ND 
NTI 
:t-.,Tl) 

ND 
1'-i"D 
]'<1) 

~1) 

)>D 
l'."D 
l\"D 
ND 

63.9 
63.1 
56.8 

ND 
ND 
ND 
h'D 
ND 
ND 
ND 
NTI 
~1) 

NO 
MJ 
'.11 
!\D 
ND 
ND 
}<1) 

\1) 
).1) 

ND 
ND 
ND 
ND 
ND 
NO 
ND 

ug/L 
ue/T. 
ug/l 
ug/L 
U)YL 
ug/L 
ug!L 

ug;IL 
ug/L 

ugiL 
ug/L 
ug!L 
ug'L 
ue;1. 
ug/L 
ug/L 
ug./L 
ug/L 
ug/L 
ug!L !28 (67%-136%) 

ug/L 126 (62%-148%) 
ug!L 114 (58%-139%) 

ugfL 09/25i02 11: 19 
ug.'L 
ugtL 
ng!T. 
ugJL 
ug:L 
ug.tL 
ug!L 
ug.rL 
ug/L 
ugr1. 
ng!L 
ug'L 
ug/L 
ug/L 
ug,L 
ug/L 
ug!L 

ug!L 
ug;L 
ug/L 
ug/L 
ug'L 
ug!L 
ugtL 
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Workorder: 67169 

Parmname NOM 

Vo!atile-GCfll.fS Frocral 
Batch 203595 

Tetrachloroethylene 
Toluent" 
Trichloroethylene 
Vinyl chloride 
Xy lenes (total) 
cis-! ,2-Dichloroethylene 
cis-! ,3-Di~hloroprop:flene 
trans- I ,2-Dichloroethylene 
trans-! ,3-DichJoropropyleue 

*'Bromofluorobcnzene so.o 
"""Dibromofluoromethane 50.0 
hTotuen~-d8 50.0 

QC 1200J07111 MB 
1, I , 1-Trichloroctfmne 
J,l ,2,2-Tetradt!aroethane 
1, I ,2-Trichloroethane 
I, 1-Dichloroclhane 
1,1-DichloroetL.ylene 
1 ,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanonc 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Brcmodichloromebane 
Bmmofonn 
Bromomethane 
Carb<Jn disulfide 

Carbon tetrachloride 
Cblorobcnzcne 
Chloroethane 
Chlo7otorm 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
:\1ethylene chloride 
StyTene 
Tcrrachle>roethylene 
Toluene 
';' richlorocthyl ene 
Vinyl chloride 
Xylenes (tot.1l) 
c1s- I .2-Dichloroerhylelle 
cis-] ,3-Dichlaropropyleflt~ 
tran>-1 ,2-DJchlomethylene 
!Tans-! ,3-Dichloropropylene 

·•Bromofluurobea7.ene 50.0 

• 

QCSummary 

Sam~le .Q~a!-~_!2C Units 

Page 3 of 4 

-=----=-.:=.---'RP=-=-D..:.;,'.:.~ __ REC%~--Range Anlst 

u N"D ug!L 
u ~TI ·ug!L 
u ~TI ug/l 
u :r-.n ugtL 

u !'I'D ug/L 

u ND ug/L 
u :\1) UgtL 

u ND ug/L 

u },TJ ugiL 
61.9 ugiL 124 (67%-!36%) 
60.7 lli)/L !21 (62%-143%) 
56.3 ug'L 113 (5S%-139%) 

c ND ugiL 

u ~D ug/L 
u NO ug!L 
u ND ugrL 
u ND ug/L 
u ND ug!L 
u ]I;D ug!L 
u ND ug/L 
u ND ug/L 
u ND ug!L 
u ND ug!L 

u ND ug/L 
u ND ugiL 
u ND Ul}'L 

u ~ ug/L 

u :--.ro ug!L 

D ~D ug/L 
u ND ug/L 
u ND ug/L 
u ND ug.'L 

u ND ug/L 
u ND ug/L 
u ND ug/L 

u ND ug/L 

u ~ ugi1. 

u ND ug/L 
u I'<'D ug/L 
u ND ug/L 

u ND ug/L 
u 1--,l]) ug/l 

u '!\1) ugiL 

u f.<'D ug,1. 

u };1) ug/L 

u h'D ug/L 

60.6 ug/L 121 (~i%-136%) 

09..-24102 J 9:2i 
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iVorkorder; 67169 Page 4 of 4 

,I:'~mnc.caocmcce=------------ :\10:\-1 _____ S_3_1!!Ple __ Q!.I~L ______ QC Unii:S RPD% _ ~C:"t!_ _]!~~~!' -'-A"'n:::l=::st:___:::.D-=a=te Time 

V olatile-GCfMS F crltor:d 

B•~.eh 203595 

**Dibromo!luoromelliane 
*''Tolu.::nc-JB 

QC120030S539 67354{1()! PS 
1,1-Dichloro:!thylene 
Benzene 
Cblorobenzene 
Tolnene 
Trichloroethylene 

• *Bromofluorobenzene 

**Dibromofluoromethane 

**Toluene-d8 
QC1200305540 67354001 P5D 

I, l-Dichloroeth ylene 

Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 

• * BromofluorobellZene 
•*Dibromofluoromethane 
**Toiuene-dS 

Notes: 

50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 

u 
u 
t; 

u 
L' 

u 
u 
u 
u 
u 

RER is calculated at the 95% confidence level (2-sigma). 
The Qualifiers in this report are defined as follows: 

62.2 
56.8 

:.J'D 43. I 
ND 44.0 

ND 45.8 
ND 46.1 

ND 44.8 

61.5 64.1 
61.2 64.] 
56.6 59.1 

ND 40 . .5 

ND 42.0 

-:® 44.4 
1';1) 44.1 

ND 42.9 
61.5 65.5 

61.2 63.3 
56.6 59.2 

ug!L 124 (62%-148%) 

ug/L 114 (58%-139%) 

ug/L 86 (67%-129%) 09.'25/02 15:07 
ug/L 88 (74%-112%) 
ugiL 92 (77%-l !3%) 
ug/L 92 (74% 109%) 

ug'l. 90 (71%-118%) 

ug!L 128 (67%·136%) 
ugiL 128 (p2%-I48%) 

ug.IL 118 {58%-139%) 

ug/1. 6 81 (Oo/.-11%) 09125/02 15:33 
ug/L 5 84 (0%-8%) 
ug.'L 3 S9 (0%-11%) 
ug'L 5 88 (0%-12%) 
ug/L 4 86 (0%-9%) 
ug!L 131 (67%-136%) 
ug/L 127 (62%-148%) 

ug/L 118 (58%-139%) 

Recovery or %RPD not within acceptance limits and' or spike amount nor compatible with the sample or the duplicate RPD's are not applicable where rl 

• 

B 

H 
j 

p 

u 
X 

X 

X 

Indicates a11aly1e is a surrogate compound_ 

The analy1e was found in the blank above the effi:ctive 1\IDL. 

Holding time was exceeded 

Estimated valu~, the analyte concentration fell above the eftective MDL and below tbe effective PQL 

The response between the cont1rmation column and the primJry column is >40%0 

The analyt~ was analyzed for but no\ detec1ed below this concer:.tration. For Organic and InorganiG anal)1cs the result is less than the effective MDL. 

Presumptive evidence that the analyte is not present. Please see narrative for further infonmdon. 

Presumptive evidence that rhe ancly1e is not present. F'lease see narrative for further infromation. 

Uncertain identification for gamma spectroscopy. 

N/A indicates that spike recovery limits do not apply whm sample conccn:ration exceeds spike cone. by a factor of 4 or more: 
A The Rdative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than 

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+!-
the RL is used to evalu~te the DUP remlt. 
For PS, PSD, and SDTL T results, the values listed are the rr.casurcd amounts, not final cr:>n.c~ntrations. 

Where the analytical method has been performed under NELA.I"' certification, the analysis has met al! of the 
requirements of the NELAC standard unless qualified on the QC Surrnnary . 
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GC/1'viS Volatile Organics 
Sandia I'iationaJ Labs (SNLS} 

SDG#67H8 

M ethodJ Analysis Infonnatiou 

Procedure: Volatile 0!-ganic Compounds (VOC) by Ga.s Chromatograph/Mass Spectrometer 

Analytical Method: SW8468260A 

Prep Method: SW846 5030 

Analytical Batch Number: 20?.140 

Prep Batch ,:.lumber: 70213& 

Sample Analysis 

Tile following cliem and quality control samples were armlyzed ro complete this sample delivery group/work order 
using the methods referenced in the Analysb Informarion section: 

Sampie ID ClicntiD 

6il5&00l 059820-001 

67158002 059821-001 

67158003 059822-001 

67158004 059823--001 

67158005 059824-001 

t17!:18006 059825-001 

67l5Rft07 059828-00L 

6?!5800R 05%29-001 

67158009 059836-001 

67151::0!0 O'i9837-001 

67L580ll 059838-00l 

67158012 0)9S'J9-001 

67158013 059841-001 

SDG# 67158 -VOA 

Pa~:: l of 4 
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67158014 

67158015 

:lil'il\0!6 

67158017 

67158018 

67158019 

l2003019l4 

l200.:<0!9l5 

12003019!6 

1200301917 

059&42..001 

059843-001 

059844-{)0] 

OS9845-00l 

059847-001 

059848-001 

VBLKOl (Blank) 

VBLKOlLCS iLaoorarory Control ;jample) 

059820-00 LMS Gviatrix Spike) 

059820-00l.MSD (Matrix Spil::e Duplicate) 

Prepnrntion(4.ntdytfeal Method Verification 

SOP Reference 
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Lahura.wnes, lac. as Srandard Operating Procedure {SOP). The data discussed in rhis narrative has been analyzed in 
acc:crdance with GL-OA E 026 REV.S. 

Calibration lnformetiou 
Due to software limitations, aU the data file-.s comprising the initial calibration curve may not be listed on the initial 
calibration summary form. AH calibration files are listed in the c:ilibration history report in tlle "Standard Data~ 
section. 

.Initial Calibration 

.-\11 the initial calihration r~1rrirt:m.-:nts wen- mt>.t 

CCV Requir<>ments 
All the ca!ibrarion ~·erificaricm standard (CCVJ requirements were met 

Qualltv Control (Q(') Information 

Surrogate Recoveries 
Surrogate recoveries, ln all sa.'Ilpies and quali[y control samples, were Within the acceptance limits. 

Blank Acceptance 
Target a:r.aJytes were not detected alxrvc the reporting Iimit in the blank. 

LCS Recovery Stntcmcnt 
All tne required ana!yte recoveries in the l.aborati1f}' con~rnl sample were within the ftcceplance limits. 

QC Sample Designation 
The following sample was designated for ma.tr:Ix spike analysis: 

SDGfJ\67158 -YOA 

Page2 uf 4 
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67158Ci(JJ 059820 ()()f 

.~15 Recover~· Statement 
:\11 rhe required marn~ spike recovenes were witll!O the acceptance limits . 

. \1,SD Recovf!ry Stat~ment 
All the required mauix spike duvli~.:ale r.:wveries were wirhin the acceptance limits. 

MSIMSD RPD Statement 
The relative percent differences (RPD) between the matrix spike and matrix spike duplicate recoverlt:s wcrt: within 
lhe accepumce llmlis. 

(ni:e:rnal Stanrlard (JSTD) Acceptance 
TI1e internal :.randard responses, in all samples and quality control samples., met the required acceptance criteria. 

ndmlcal Iqformatiop 

Holding Time Specification~ 
All the samples were prepared and/or a.nalyzed within the required holding time period. 

Sample Preservation and Integrity . 
All samples met the sample pYeset"vation and integrity requi.remr:nts. 

Preparatlon/Aualyl.lcul. Method Ve.rtfkation 
All proce.dures were performed as stated in the SOP. 

Sample Dilutions 
The samples m this sample delivery group/work order did not require dilutions. 

Sample Re-prepJRe-arui!y!>is 
Re-analyses were not required for samples in this sample group/work order. 

:\Usce!laneous Information 

1\irmc<lnformance (NCR) Documentation 
A nonconfon:uanc-:: n;;purt was not required for this sampJe delivery group/work order. 

Manual Int~rations 
Data files associnted -..vith the initial calibration, continuing calibl-a:ion dt~ck, and samples did not require manual 
mtegrations. 

AdriitionaJ Col'tlnlents 
Tilt; following package was generated using an electronic data processing program referred to a.~ •virtual 
packagingH. In an effort to increase quality and efficiency, the laboratory is developing ~y.stem.s to evenrually 
generate all data packages electronically. The foLlowing change from "traditional" packages should be noted: 
"\nalysUpecr r~vicwcr initials and date~ are ttot prt:.>ent un tht: ek.ctronlc data files. Presently, all initials and dates 
are on the original raw data. These': hilrd copies are temporary stored in the laboratory. An electroTJic signature page 
inserted after the ca~t: JJ11m!li vc of each de;rronic package wilt indicate the analyst, revtewer. and report specialist 
name"i il~socrate.d with the generation of the data ?ackage. The datu va(idator will always sign and date the c~ 
nlifrative. Dam that are not generated etectromca!ly, and such as hand written pages. will he sc-'lnned and inserted 
into the electronic pru::kage. 

SDG# 67158 -VOA 
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TIC Comment 
Tentatively identitled compounds (TlC) were not required for lh:.S s;uuplt: ddhery group/work order. 

§Y§tem Configuratlou 
The laboratary ucilizes the following GCJ1.1S config<L-ations: 

Chrarnatogrophic Columns 
Chrvmatographic s-.;:paraticn of volatile components is ac~~ompli;;hed through analysis on one of the folio wing 
columns: 

C.olumn ID 

I&Wl 

J&W2 

Instrument Couf"Igurafion 

Column Description 

DB-624, 6v"m x iJ.25rnm, L4um 

lni\trument -;ystef!1s are reference- in the raw data and individusl form headers by the Instrument ID dcsignatioru; 
Gduw; 

Instrument ID System Conftguration Chromatographk Column P&TTrap 

YOAl HP689011IP5973 J&Wl TrapC 

V0/\2 HP6890/H:P5973 J&Wl TrapC 

VOA4 HP5S90/.HP5972 J&Wl TrapK 

VOA5 HP5890TrlP5972. J&Wl TrapC 

VOA7 HP5890/HP5972 J&W2 TrapK 

VOA8 HPG890/HP5973 J&Wl TrapK 

VOA9 III'6890/HP5973 J&Wl TrapC 

f.~titic:ati:Yn Statement 

Where thl': :.n~lytical method has been performed under N"ELAP certificatJOn, the analysis has met all of the 
~~quircmems of rhe 1\'ELAC standard unless othenv1se nored in the analytical case narrative. 

U.C:L requires all analytic::~ I data io be verified by a qualified data validator. In addition, ul! data designated for CLP 
or CLP-likc pi:!ckaging will ret:t:h-c a tttird level validation upon completion of the data package. 

The following data va!i.dator verified the information presented in thi~ case narr-Rtive: 

Revimc' J£/2/I.,!IC~~~~- Date: __ 10_:_~-~~--~-01.-____ _ 

SDG# 67158 -VOA 
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Client: Sandia 1\"ational Laboratories 

YIS--0756 

Contact: 

P.O. B<n 58()0 
Albuquerque, New :'VIexico 
Pamela M. P..1issant 

Workurder; 67158 

Parmname 

Volatile-GC/1\'IS Federal 
Batch 202140 

QC1200301915 LCS 
1.!-Dichloro~::thyknc 

Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 

"• Bromofluorobcn7..enc 
"'* Dibromofluorometha."1e 
.. Toluene-d3 

QCJ200301914 M.D 
I, 1, l· Tri:rJoroethane 
1, 1,2,2· Tctr.u::hloroethane 
I, 1,2-TricMoroe!h:me 
1, l-Dichloroe6ane 
!,1-Dichloroerhy!enc 
l ,2-Dichlorocthane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomcthane 
Carbon disulfide 
('arbon tetrachloride 

Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
SI)Tene 

Tetrachloroethylene 
Toluene 
Trkhloro~thylene 

\'inyl acetate 
V!,-,yl chloride 
X yler.es (total) 
cis-1.2-Dichloroc:hylcne 
cis- I ,3-Dichloropropylene 

50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 
50.1) 

QC Summary 

45.8 
47.3 
49.0 
47.5 
46.1 
56.1 
62.7 
61.0 

u ND 
t: ND 
t: ND 
t; ND 
c ND 
u ND 
c ND 
u ND 
u ND 
u ND 
u ND 
u ND 
u I'<'D 
u ).'D 
u ~'D 

u P.'D 
u 1\:TI 
u ND 
u ND 
u ?-<D 
u ~'D 

u ;.;o 
u ~TJ 

u 0<'D 
u t-."D 
u N'D 
u t-,1) 

u N'D 
u t,l) 

u ]\l) 

u 1\TI 
u ?\D 
u ]\1) 

ug/kg 
uglkg 
ug/kg 
ugfl<g 
ugik:g 
ugtkg 
uglkg 
ug•kg 

ug;kg 
ug1kg 
ug!kg 
ug!lg 
ug[.;.:g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
uglkg 
ug.'kg 
ug·'kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugikg 
ug/kg 
uglkg 
ug/kg 

ug•kg 
ug/kg 
'lgikg 
ug/kg 
ugikg 
ug,.kg 

ugokg 
uglkg 

Reuort Date: October 10, 1002 
Page l of 3 

92 (ii5%-l34%) TLW 
95 (80%-120%) 
93 (82%-118%) 
95 (74%-lls~·;,J 

92 (8,0%-119%) 
112 (6,9%-138%) 
125 (67%-137%) 
122 (67%-139%) 

09/20/02 2 I :06 

09i20r02 22:02 
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QC Summary 

Vl'orkorder: 67158 

~P~a~rm~n~a~m~e~----------------------~N~O~~~~~----~S~am~e~ Qual 
Volstilcc-GC'MS hderal 
Batch 10l!.W 

trnns-1,2-Dichloroethylene 
trans-! ,3-Dichloropropylene 

"*Bromofluorobenzene 
"'• Dibromoflucno;nethane 
*•Tolucnc-<18 

QCl200301916 67158001 PS 
1 ,1-Dichloroeth}'lene 
Benzer.e 
Chlorobenzene 
Toluene 
Trichloroethylene 

••Bromofluorobenzene 
'"* Dibromofluoromcthane 
"'*Toluene-d8 

QC120030\9!7 67l5ROOl PSD 
l, 1-Dichloroethylene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 

**Bromofluorobenzene 
• *Dibromofluoromethane 
'"'Toluene-d8 

Notes: 

50.0 
50.0 
50.0 

so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

u 
v 
u 
c 
u 

u 
u 
u 
u 
u 

RER is calculated at the 95% confidence level (2-sig:na). 
The Qualifiers in t~i.s reporc are defined as follows: 

c 
c 

ND 
ND 
~"[) 

ND 
ND 

60.0 
63.5 
62.0 

N"D 
ND 
ND 
ND 
ND 

60.0 

63.5 
62.0 

QC 

1'-<'D 
N"D 
59.0 
62.8 
64.4 

43.7 
41.5 
39.2 
39.8 
44.7 
58.0 
67.3 
61.0 

41.6 
42.0 
39.7 
39.9 
43.3 
59.7 
64.0 
62.1 

Page 2 or 3 

ug,kg 
ug/kg 
ug/kg !18 (69'10- !38%) 
ugikg 126 (67%-137%) 

ug/kg 129 (67%-139%) 

ug;L 87 (55%-128%) 09'2li02 07:12 
ug!L 83 (53%-118';1",) 
ug/L 78 (53%-116%.) 

ug/L 80 (56%-113%) 

ugiL 89 (54%-1!9%) 
ug!L 116 (69'l-o-l38%) 

ug/L 135 (67%-137%) 
ugfL 122 (67%-!39%) 

ug'L 5 83 (0~'0-21 ~11) ()912!102 07 :40 
Ug/L l 84 : (0%-17"/o) 
ug!L l 80 (0'%-21%) 
ug;L 0 30 :(0%-25%) 
ug/L 3 8'"1 ,(0%-25%) 
UgiL 119 (69o/o--l38%) 
ug/L 128 (67%-137%) 
ug/L 124 (67%-139%) 

.. Recovery or %RPD not within acceptance limits ar.dior spike amoun: not compatible with the sample or the dup!icate'RPD's are not applicable whe'e t 

Indicates analytc is a surrogate compotuld. 

• 

D 

H 

J 

p 

\.J 

X 

X 

The analytc was found in the blank above the cffecti•·~ i'viDL. 

Holding time was e'll;ceeded 

EstiiT'.zted value, the ana!yre concentration fell above the effec:ive ~IDL and below the effective PQL 

The rrsponsc between the ~onfimlation column and the primary column is >40%D 

The analyte was analyzed tor but not detected below this concentration. For Orga..TJic and Inorganic anal:-tes the re~l..llt is less than the effectiv~ MDL. 

Presumptive evidence that the ana!yte is not prese:1t. Please see n.m-ative for furJler inforrruJ.tion. 

PreslUllptiv~ evidence that the anaiyte is not present. Please see narrative for fur:her infromation. 

Uncertlin id"ntification for g'muna sp~ctroscopy. 
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QC Summary 
\Vorkorder: 67158 l"a2c 3 of 3 

P:armname NO.YI Sample _Qual QC Units RPD~1• REC% Range An.lst Date Time 

N! A indicates 1hat spike recovery limits do not apply wl:cr. sample concentration exceeds spike cone. by a factor of 4 or more.· 
"The Relative Percent Difference {RPD) obtained from the sample duplica:e (DUP) is evaluated against the acceptence criteria when the sample is greater than 

five ti.:nes (5X) the contract required detection limit (RL). ln cases where either the sa111ple or duplicate value is less tha.'1 5X the RL, a control limit of+/-
the RL is used to evaluate the DUP result 
For PS, PSD. and SDIL T results, the values listed are the measured amounts, not fJ.rul.l concentrations. 

Where the a."lalytical method has been performed under J\'"ELAP certification, the analysis has met all ofthe 
requirements of the N'ELAC standard unloss qualified on the QC Summar;: . 
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Semi-Volatile Case r\arrative 
Sandia National Labs (SNLS) 

SDG 67158-1 

Method/Analysis Information 

Procedure: 

iwalyiical Method: 

Prep Method: 

}\nalytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

Semivolatile ~t\nalysis by Gas Chromatograph/Mass 
Spectrometer 

SW846 8270C 

SW846 3510C 

201951 

201948 

The following samples were analyzed using the analytical protocol as establis...hed in SW846 
8270C: 

SampieiD 

67169005 

1200301424 

1200301425 

1200301426 

1200301427 

CiientiD 

059826-002 

SBLKO 1 (Blank) 

SBLK.Ol LCS {Laboratory Control Sample) 

059826-002MS (Matrix Spike) 

059826-002MSD (Matrix Spike Duplicate) 

Preparation/ Analx!!call\-Iethod Verification 

Procedures for preparation, analysis, and reporting of a..•-,.alytical data are docw.-nented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Due to the limited capacity of softw-are we do not display all of the current initial calibration files 
here. If necessary, a calibration history will be inserted in the package prior to the appropriate 
Form 6 . 

Page 1 of 5 
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Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Pre\iolli> versions 
of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylanune as a CCC. However, as 
stated in EPA Method 8270C, Revis1on 3, December, 1996, Section 1.4.5, ".:-J-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from 
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and 
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms. 

Wl1en calibrations are performed for Appendix IX compounds some of the compounds may not 
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than 
15% or the correlation coefficient is less that 0_99 then the analyte is quantitated using the 
response factor. If the anal:yte is detected then the sample is reanalyzed for that analyte on an 
instru.!lent that is compliant with the criteria in the method. 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this 
SDG. 

Quality Control (Q9 Information 

Surrogate Recoveries 
.All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
Target analytes were detected in the blank below the reporting limit. 

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries for this SDG \'vere within the established 
acceptance limits. 

QC Sample Designation 
The follO\ving sample analyzed \vith this SDG -..vas chosen for matrix spike analysis. 
67169005 (059826·002) 

MS Recovery Statement 
The matrix spike recoveries for this SDG were within the established acceptance limits. 

IVISD Recovery Statement 
The matrix spike duplicate (MSD) recoveries tor this SDG were within the established 
acceptance limits . 

Page 2 of5 
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MS/MSD RPD Statement 
The relative percent differences (RPD) between each MS and MSD were wit.llln the required 
acceptance limits. 

Internal Standard (ISTD) Acceptance 
The internal standard responses were witrin the required acceptance criteria for all samples and 
QC. 

Technical Information: 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL assigns holding trmes 
based on the associated methodology that assigns the date and time from sample collection or 
sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. 
Those holding times expressed as days expire at midnight on the day of expiration. GEL assigns 
ho.lding times based on the associated methodology that assigns the date and time from sample 
collection or sample receipt. Those holding times expressed in hours are calculated in the 
AlphaLTMS system. Those holding times expressed as days expire at midnight on the day of 
expiration. 

Preparation/ Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
None of the samples analyzed in this SDG required dilution. 

Miscellaneous Information: 

Nonconformance ~CR) Documentation 
1\'o nonconformance report (l\CR) was generated for this SDG. 

Manual Integrations 
No manual integrations were required for any data file in this SDG-

Additional Comntents 
No additional comments are needed for this SDG. 

System Configuration 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective 
Delector. The configuration is equipped \vith the electronic pressure control. All MS interfaces 
are capillary direct. 

Page 3 of5 
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Chromatographic Columns 

Chromatographic separation of semi volatile components is accomplished through analysis on 
one or more of the follmving columns (all with dimensions of30 meters x 0.25 millimeters lD 
and 0.25 micron film except J& W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 microh 
film): 

Column ID 

J&W 

J&WDB-5MS 

i\lltech 

HP 

Phenomenex 

.T&WDB-5MS2 

Instrument Ctndiguration 

Column Description 

DB-5.625(5% Phcnyl)-methylpolysiloxane (identified by a 
DB-5.625 designation on quantitation reports and 
reconstructed ion chromatograms) 

Similar to the J&W DB-5.625 with low bleed 
characteristics (identified by a DB-5MS designation) 

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane 
(identified by a HP-SMS designation) 

HP-5MS 5% Phenylmethylsiloxanc (identified by a HP-
5MS designation) 

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5 
designation) 

Similar to the J&W DB-5.625 with low bleed 
characteristics (identified by a DB-5MS2 designation) 

The samples reported in this SDG were analyzed on one or more of the following instrument 
systems. Instrwnent systems are referenced in the raw data and individual fonn headers by the 
Instrument ID designations listed beJm.v: 

Instrument ID Sy!~>tem Configuration Chromatographic Column 

MSD2 HP6890/HP5973 DB-5MS2 

MSD4 HP6890tHP5973 DB-5MS2 

MSD5 HP6890/HP 5973 DB-5MS2 

MSD7 HP6890/HP5973 DB-5MS2 

MSD8 HP6890iHP5973 DB-5MS2 
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• Certification Statement 

* Where u.1.e analytical method has been perfonned under I'I'ELAP certification, the analysis has 
met aU of the requirements of the 1\"ELAC standard unless othenvise noted in the analytical C<J.se 
narrative_ 

Review V a.lidatioo.: 

GEL requires aU analytical data to be verified by a qualified data validator. In addition. all data 
designated for CLP or CLP-like packaging ·will receive a third level validation upon completion 
of the data package. 

/ . . 

Reviewer: 711Ali1. 1iaukJ Date: i (I i Cf l 0 :l. 

Page 5 of5 
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Client: Sandt.a Nl!t:ional Laboratories 
MS-!1756 

Contact: 

P.O. Box 58(}0 
Albuquerque, New Mcltico 
Pamela M. Pws::mt 

\Vorkorder: 67169 

Pannname 

SemJ-Val•t\le$-GC'MS 
l3~t:~ 201\>51 

QC!200J.OI425 LCS 
! .2 ,+ T nch lorobenzene 

I ,4 Oichloroben2cne 
2,4,5-Trichlorophenc! 
2,4,6-Trichlorophenol 
2 .4-0ini trotoluene 
2-Chlorophenol 
4-Chloro-3-mcthylphenol 
4-Nitrophenol 

Acenaphthene 
Hexachlorobenzenc 
Hexachlorobutadiene 
Hexachloroethane 

N-Nitrosodipropylarnine 
\:itmbcfiZenc 
Penta~ hl o rop heno! 
Phenol 
Pyrene 
m,p-Cresols 
a-Cresol 

•2,4,6-Tribr<.Jmaph~nol 

• 2-Fluoro biphenyl 
~:2-Fluarophenol 

• :\ itrober.z::ne-d5 
•Phenol-d5 
•p-Terphenyl-dl4 

QCI300301424 MB 
1.2.4-Trichlorober.zene 

1.2-DiciJlorobc;nzcnc 
l.C>-Dichlorobenzene 
1.4-Dichlorober.zel!e 

2 .4.5-Trichlorophenol 
2,4 ,6-Trichlorophcnol 
2,4-Dichlorophenol 

2. 4. Dimethylphenol 

2.4-Dinitrophenol 
1,4-Dinitrotoiucnc 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

2-M<::thyl-4 ,6-dmitrophenot 
2-Me<hylnaphthakne 
2-Nitropbc:I·J! 

NOM 

50.0 
50.0 
!00 
100 

50.0 
100 

100 
100 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
100 
100 

500 
lOO 
100 
100 

50.0 
100 

50.0 
100 

500 

QCSummary 

Sample Qual 

3H.5 
39.1 
89.1 
86.0 

45.3 
"11.9 
81.1 
J2.l 
44.0 
42.0 
38.5 
37.3 
42.5 
41.7 
75.6 
3: 9 
38.3 
6:.1 
68.3 
93.1 
39.9 
45.4 

3<i.8 
30.2 

40.8 

u '-'D 
\j -::-;n 
c -:-iD 
Tj :-m 
G :"D 
u 1\D 

u }.'D 

l' ~f) 

!J ~Ll 

u ~'D 

u ~'D 

u ND 
'-' 1\D 
r• ND v 

c ND 

l' ~D 

ug!L 
ug/l. 
ug/l 
ug'L 
ug/l. 
ugil. 

ug-'L 
u~tiL 

ll(';tl. 

ug;IL 
ug/L 
ug/L 
ug!L 
up,IJ .. 
ngtL 
ugil. 
ug!L 
ug!L 
ug/L 
ug/L 
ug!L 
ug:IL 
ug'L 
ug/L 

ug/L 

ug/l. 
vg:'L 
ug!L 
ugtL 
ug!L 
ug!L 
ug/L 

ug/L 
ug!L 
ug.1L 
ugrL 
ug.1L 
ugJL 
ug;L 
ugiL 
ugiL 

Report Date; October 9, 20!12 
Page 1 of 4 

Range Anlst 

77 (53%-104'!/o) J\lv'F 
78 (47%-102%) 
&9 (67%-106%) 
86 (45%-lll%) 
9J (55%-121%) 
72 (47%-87%) 

&l (5:%--100%) 

32 (!0%-55%) 

&S (63%-111 ',;;,) 
8·1 (67%-114%) 
...,.., ,, {44%-106%) 
75 (4'1%-97%) 

85 (52%-118%) 
83 (49%-110%) 

76 (31%-!10%) 
32 (16%-44%) 
77 (68%-117%) 
61 (43%·100%) 
68 (47%-&7%) 

93 (27%-!26%) 
&0 (32%-109%) 
45 (13%-73%) 
74 ()J%-107%) 
30 (14%-66%) 

&2 (36%-130%) 

Date Time 

09/18/02 15:21 

fj 

09/18102 14:59 

;: 

J 
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67169 

Parmname 

Semi-VolotiiM-GC.'MS 
Batd. 201951 

3.3 '·Did:iorobem:idinc 
4- Bromophen y 1 phenyiether 

4 -Chloro- 3-r.;ethylphenol 

4-Chloroanilin: 
4-Chlorophenylphenyiew'lcr 
4-Nitrophenol 

Auru.phthene 
Acenaphthylene 
Anthracene 
Benzo( a)antbracene 
Bcnzo(a)pyrene 
Bcnw(b) fluoranthene 
Benzo(ghi)pery1ene 

Benzo(k).fluoramhene 
8utylbcnzylphthalate 
Carbazole 
Chryze:ne 
Di-n-butylphthaiatc 

Di-11-{)Ctylphthalate 
Dibenzo( a,h )anthracene 
Dibenzofuran 
DH!thylphthalate 

Dime!hylpbthalate 
Diphenylamine 
Fluorunthcne 
Fluorene 
Hexachlorobenzene 
H exachl orobutadiene 

Hexachtorocyclopentadiene 
Hexachloroethane 
lnder.o( l ,2,3-cC:)pyr~ne 
lsophorone 
:\-\1 itroscx:!Ipropy1amine 

1\iaphthalene 
Nitrobco?e:-.e 

Pc!ltachlorophenol 
Phen::.ntl:..renc 
Pllenol 
Pncne 
bis(2-Chloroethoxy)methane 
bi3(2-Chloroethyl) ether 
bis(2-Chloroisopropy!)ethe• 
cisi2-Elhylhexyl)phthalale 
m,p-Cresols 
tn~N:traJ.n.:i1lne 

o-Cresol 

o-:'litr<Xlniline 
iJ·NJtroaniline 

NOM 

OCSummarv 

Sample Qual QC 

L ND 
t: ND 
'J N:U 

}<'D 

l; ND 
L ND 

u N'D 

u ND 
u ND 
L ND 
u ND 
u ND 
u ND 
c "1\'D 

L ND 
{.j :-.JD 
u NO 
u l\"D 
u KD 
u ND 
u ND 
u ND 
u h"D 
u I'<""D 
u N'D 

u ?\D 
u ND 
u 1'-'D 
u ND 

u 1\<'D 

l.f ~D 

u N:J 
u ND 
(; ND 
u ND 
u j\;1) 

u Ml 
u ND 
u ND 
u ND 
u ND 
c r;o 
!..I l'.'D 
u ND 
u ND 

c. ND 
c ND 
L ND 

.. 

Page 2 of 4 

Units RPD% RE~Io Rmge Anlst Date Time 

ugiL 

ue"L 
ugfL 

ug'L 
ugiL 
ugiL 

ug:l~ 

ugiL 
ug/L 
ugiL 
ugiL 

og!L 
ug/L 

ugtL 

ug!L 
UgiL 

ug/L 
ug/L 
ug!L '• 

ug!L 
ug/L 
ug/L 
ug/1, 
ug!L 

ugfL 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugJL 
ug/l. 
ug!L 
Ug!L 
ug/L 

ug/L 
ugiL 

ug_'L 
ug/L 
ugil 
ugciL 
ug/L 
ugiL 

ugiL 

ug•'L 

1 
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\:Varkon!er; 6716!1 Page 3 of 4 
-----

Parmname NOM Sample ~~--- QC Units RPD% REC%, Rlm{Te Anlst Date T!me 
... ..--. .. - -- ---~-- ·------~-- ____ :::!' ___ • 

Semi \iolo!tlles-GCI~ 
Botch 2[)1951 

'2,4,6-Tribromophcnol lOO 75.0 ug/L 75 (27%-126%) 

•2 Flucrobiphenyl 50.0 42.5 ug1l. 85 (32%-!09%) 

• 2-Fluorc.phenol 100 46.7 ugtl. 47 (13%-73%) 
+J'\itrobenzene-<i5 50.0 42.1 ugiL 84 (33%-107%) 

* Phenol-<iS 100 11.3 ugtl. 31 (14%-66%) 

"p-Terphenyl-d 14 :50.0 49.8 ug/L 100 (36%-130%) 
QC!200)0i426 67!69005 MS 

I ,2,4-Trichlo-rob~nzcne 100 S2.9 ugiL 83 (44%-102%) 09/18/02 18:49 
I ,4-Dichlorob=ene 100 80.3 ugtl. 80 (43%-95%) 

2,4,5-Tri1;:hlorophenol 200 !85 ug;L 93 
2,4,6-Trichlorophenol 200 183 ug/L 91 
2,4-Dinitrotoluer:e 100 96.4 ug;l. 96 (48%-120%) 

2-Chloraphenoi 200 150 ug-'L 75 (32%-98%) 
t--C~loro-3-merhy!phenol 200 177 nvl~ 88 (40%-107%) 
4-Nitrophenol 200 !!C ng!L 55 (16%-78%) 
Ac<::nllphthene 100 94.3 ug/L 94 (32%-127%) 

Hexachl orobenzcne 100 85.2 ug/L 86 
Hexach1orobutadiene 100 84.4 ug/t 84 
Hexachloroethane 100 78.6 ugiL 79 

~. ! ,, 
N-N!lrcsodipropylamine tOO SS.:i Ug?L 86 (44%-ll9%) 

Nitrobenzene 100 82.9 !.:giL 83 
Pentar;hJorophenol 200 180 ~:giL 90 (44%-i04%) 
Phenol 200 89.2 ug/L 45 (!5%-70%) 
Pyrene 100 75.0 ugiL 75 (29~{,-142%~) 

m,p-Cresols 200 145 ug;L 72 
o-Creso! 200 !53 ug!L 76 

'2.4.6-Tnbwmoph~nol 200 200 ug!L tOO !Z7%-l26%) 
·2-Fluorobiphenyl !00 80.5 ug!L 81 (32%-109%) 
~2-Fluorophenol 200 Jl3 ug.IL 57 [13%-73%) 
''Nitrobenzene-d5 !00 74.9 ug/L 75 (33"/~101%) -
•Phenol-d5 200 86.7 ug!L 43 (14%-66%) 
•p-Terphcr.yl-d; 4 100 80.4 ug/L 80 (36%-!30%) 

QCI2003iJI427 6716'i005 MSD 
I ,2,4-Trichlowbenzene !00 77_5 ug/L 7 78 (0%-20%) 09/13!02 19::2 
l ,4-Dir::hicrobe=ene 100 75.6 ugtL 6 76 (0%-20%) 
'.,4 ,5· T richloropb.cnol 200 184 ug!L n 
2,·>.6-TrichJoropheuoi 200 179 11g/L 2 90 
2,4-Dinitrotoluene 100 9:.o ue/L 6 91 (0%-16%) 
2 -Chloroph:nol .::oo 14-1 ug:L 4 72 (0%-25%) 
4-Chloro-3-m::thylphenol 200 J65 ug:'L 7 .S3 (Ot%-25~0) 

4-Nitrophenol 200 100 ug!L 9 50 (0%-25%) 
Acenaphthene !00 90.9 ug/L 4 91 (0%-24%) 

Hexachlorobeta:ene 100 85.4 u&'L l 85 
Hexa~hlorobut::J.diene 100 79.3 ug.tl. 6 80 
He."';;.chloroeth:me roo 73.0 ug/L 7 73 
N-Nitrosod1propyla:r.1in~ 100 83.4 ug!L 3 83 (0%-20%) 

Nitrobenzene 100 78.9 ug:•L 5 79 

Pentad-.! 01 ophcno I 200 165 ui);/L s 83 (OQ/0-1 71)10) 

• 
1 
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QC Summary 
Workorder: 67169 Page 4 of 4 

,_P:::a:..crm=nc::a::cm:.:;e::..-___________ ~;\_f__~~m."p""le=--_,Q'"'u'"'a"'l-----=Q,_C=----""U-"n"-it'-'-s--'=RPD% REC% Rane-e Anl~t Date Time 

Semi-Voladles-GC/MS 
2.0!951 

"'henol 200 &6.] ug/L J 43 (0%-29%) 
P;.Tene 100 82.3 ug~L 9 82 (0%-30%) 
rn,p-Crcsols :coo 143 ug/L 2 71 
a-Cresol 200 149 ug!L 75 

*2,4,6-Tribromophenol 200 186 u:g/L 93 (27":1o·l26%} 

*2-F!uorobiphertyl 100 78.2 t~giL 78 (32%-109%} 
*2-Fluorophenol 200 109 ug/L 54 (13~-~-73%r) 

*Kitrobenzene-d5 100 72.0 ugJL 72 (33%-107%) 

*Phenol-dS 200 84.8 ug!L 42 (14%-66%) 
"'p-Terpheny!-dl4 100 87.4 ug/L 87 (36%-130%) 

:-\otes: 
RER is calculated at the 95% confidence level (2-sigmfl). 
T~e Qualifiers in this report ;.redefined as follows: 

Recovery or 'YoRPD not within acceptance limi!S and/or spike amount nor compatibl~ with the sample or the duplicMe RPD's are nor applicable where fh 

indicates anal)ie is " snrro~te oompo und. 

13 

H 

The analyte "'aS fo,und in the blank ahove the effective MDL. 

Holding time was e:~;ceeded 

J Esfunlted value, the analyte concentration fell above the effective :tviDL and below the effechve PQL 

P The response between the confmnation column and the primary column is >40%D 

U The analyte was analy=d for but not detected below this concentration. For Organic anc Inorganic analytes the result is les> than the effective MDL. F 

X Presumptive evidence that the analyte is not present. Please see narrative for liuther information. 

X Presumptive evidence that the araalyte is not present, Please see narrative for further intromatioa. 

X Uncertllin identification for gamma spectroscopy. 

1'i A indicates that spike recovery limits co no: apply whe11 sample concentration exceeds spike cone. oy a factor of 4 or r:1ore, 
" The Relative Percent Differenc« (RPD) obtained from the sample daplicale (DUP) is evaluated agai!lst the acceptence criteri;J: whm the sample is greater than 

five times (5X) t!le contracl required detection limit (RL). In cases wher~ either the samp1e or duplicate value is less thar. 5X the IU, a control limit of+/-
the RL is used to evaluate the DUP result. 
For PS, PSD, and SDILT results, the values listec! are the measured amounts, not tbal co:Jccntrarions. 

'Wl1ere the analytical method has been performed under l\'ELAP certification, the analysis has met all of i:l.1e 
requirements of the NELAC st<~ndard unless qualified on the QC Summary . 

1.· 
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Semi-Volatile Case .'larrative 
Sandia National Labs (SNLS) 

SDG 67158 

Method/Analysis Informat1on 

Procedure: 
Semivolatile Analysis by Gas Chromatograph/Mzss 
Spectrometer 

Analytical Method: SW846 8270C 

Prep 11ethod: SW846 3550B 

Anal-ytical Batch Number: 201961 

Prep Batch Number: 201960 

Sample Anaivsis 

The following samples were analyzed using the analytical protocol as established in SW846 
8270C: 

Sample ID Client ID 

67158020 059820-002 

67158021 059821-002 

67158022 059822-002 

67158023 059823-002 

67158024 059824~002 

67158025 059825-002 

67158026 059828-002 

67158027 059829-002 

67158028 059836-002 

67158029 059837-002 

67158030 059838-002 

67158031 059839-002 

Page 1 of 5 
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67158032 

67158033 

67158034 

67158035 

67158036 

6715R037 

67158038 

1200301450 

1200301451 

1200301452 

1200301453 

059841-002 

059842-002 

059843-002 

059844-002 

059846-001 

059847-002 

059848-002 

MBSBLKOl (Blank) 

SBLKOILCS (Laboratory Control Sample) 

059820-002MS (Matrix Spike) 

059820-002MSD (Matrix Spike Duplicate) 

Preparation/ Analytical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data arc documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Due to the limited capacity of software we do not display all of the current initial calibration files 
here. If necessary, a calibration history will be inserted in the package prior to the appropriate 
Fom1 6. 

Diphenylamine has now superseded N-Nitroso-dipheny1amine as a CCC on Quantitation 
Reports, Initial Calibration Repons, Calibration Check Standard Reports, etc. Previous versions 
ofEPA Method R270 (prior to 8270C) listed N-Nitroso-diphenylamine as a CCC. However, as 
stated in EPA Method 8270C, Revision 3, December, I 996, Section 1.4.5, "N-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and caiiDot be separated from 
Diphenylamine." Studies of these tv;ro compounds at GEL, both independent of each other and 
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms. 

\\tnen calibrations are performed for Appendix IX compounds some of the compounds may not 
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than 
15% or the correlation coefficient is less that 0. 99 then the a.:_-ul:yte is quantitated using the 
response factor. If the analyte is detected then the sample is rea.TJ.alyzed for that analyte on an 

Page 2 of5 
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instrument that is compliant with the criteria in the method. 

Initial Calibration 
Al1 initial calibration requirements have been met for this SDG. 

CCV Requirements 
Al1 calibration verification standard (CVS, ICV or CCV) requirements have been met for this 
SDG. 

Quality Control (QC) !n.1onnation 

Surrogate Recoveries 
All the sun-ogate recoveries were witbn the established acceptance criteria for this SDG. 

Blauk Acceptance 
Target analytes were detected in the method bla.TJ.k; however, the hits were below the reporting 
limit. 

l .. CS Recovery Statement 
The laboratory control sample (LCS) spike recoveries for this SDG were within the established 
accept:mce limits. 

QC Sample Designation 
The following sample analyzed with this SDG was chosen for matrix spike analysis. 
67158020(059820-002) 

MS Recovery Statement 
The matrix spike recoveries for this SDG \Vere \vithin the established acceptance limits. 

:\1SD Recovery Statement 
TI1e matrix spike duplicate (MSD) recoveries fur this SDG were within the established 
accepta..TJ.cc limits. 

MS/rviSD RPD Statement 
The relative percent differences (RPD) bem'een each MS and MSD were ·within the required 
acceptance limits. 

Internal Standard (ISTD) Acceptance 
The internal standard responses were within the required aecepta.nce criteria for aU samples and 
QC. 

Technical Information: 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL assign~> hotdL11g times 

Page 3 of5 
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• based on the associated methodology that assigns the date and time from sa.'11ple collection or 
samp1e receipt. Those holding times expressed in hours are calculated in the AJphaLThfS system. 
Those hoiding times expressed as days expire at midnight on the day of expiration. GEL assigns 
holding times based on the aswciated methodology that assigns the date and time from sample 
collection or sample receipt. Those holding times e:x'Prcssed in hours are caicu1ated in the 
AlphaLIMS system. Those holding times expressed as days expire at midnight on the day of 
expiration. 

Preparation! Analytical Method Verification 
AJl.procedures were perfom1ed as stated in the SOP. 

Sample Dilutions 
None of the samples analyzed in this SDG required dilution . 

.Miscellaneous Information: 

Nonconformance (NCR) Documentation 
N·o nonconformance report (NCR) was generated for this SDG 

Manoa.! Integrations 
::-.Jo manual integrations were required for any data fi1e in this SDG. 

Additional Comments 
No additional comments are needed for this SDG. 

System Configuration 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 !\'lass Selective 
Detector. The configuration is equipped with the electronic pressure control. A11 MS interfaces 
arc capillary direct. 

Chromatographic Columns 

Chromatographic separation of semi volatile components is accomplished through analysis on 
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID 
and 0.25 micron film except J&W DB-5MS2 ;.vl:>Jch is 25 meters x 0.20 mm ID and 0.33 micron 
film): 

Column ID 

J&W 

Column Description 

DB-5.625(5%) Phenyl)-methylpolysiloxane (identified by a 
DB-5.625 designation on quantitation reports and 
reconstructed ion chromatograms) 

Page4of5 
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J&WDB-5MS 

A Utech 

HP 

Phenomenex 

J&WDB-5MS2 

Similar to the J&W DB-5.625 'Nith low bleed characteristics 
(identified by a DB-51v1S designation) 

EC-5 (SE-54) 5% Phenyl, 95% :\fethylpolysiloxane (identified 
by a HP-5MS designation) 

HP-5!'•1S 5% Pheny1methylsiloxane (identifie-d by a HP-5MS 
designation) 

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5 
designation) 

Similar to the J&W DB-5.625 with lo\v bleed characteristics 
(identified by a DB-5MS2 designation) 

Instrument Configuration 

The samples reported in this SDG were analyzed on one or more of the following instrument 
systems. Instrument systems are referenced in tl1e raw data and individual fom1 headers by the 
Instrument ID designations listed below: 

Instrument ID System Configuration Chromatographic Column 

MSD2 

MSD4 

:J.1SD5 

MSD7 

MSD8 

Certification Statement 

HP6890;RP5973 

HP6890/HP5973 

HP6890/HP5973 

HPG890/HP5973 

HP6890:HP5973 

DB-5MS2 

DB-5MS2 

DB-5MS2 

DB-5MS2 

DB-5MS2 

* Where t.he analytical method has been performed under NELAJ> certification, the analysis has 
met aU of the requirements of the NELAC standard unless othenvis~ noted in the analytical case 
narranve. 

Review Validation: 

GEL requires a!J analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
ofthe data package. 

Reviewer: ~·~1'1 U GUJ-0). Date: !"'Is f rn ,' I ~-----~---
Page 5 of5 
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Cilent: Sandia National Laborarolies 
MS-IJ756 

Contact: 

P.O. Box 5800 
A!buque~que, New Mexico 
l'amela M. Puit;;;:iitlt 

Workorcler: 67138 

f_:lrmn::.~m=e __ 

Semi-Volatil€s-GC/MS Federal 
Batch 20196! 

QCJ200301451 
Pyridine 

LCS 

! . 2 ,4 T rich:orob(>azene 
l,4-Dlch!orobenzene 
2,4 .5-Trichiorophenol 
2,4,6-Tr:cC!lomphenol 

2.4-DinitroroJnene 
2-Chlorop~nol 

4--Ch foro- 3 -me thy !phenol 

4--Nitrophenol 

Accnar;hthen~ 

Hex.achlorobenzene 
Hcxachlorobutadiene 
He.u,:h!oroet.l}ane 
N · N itrosodipropylamtne 
Nitrobenzene 
P;;ntachlo~Qpher.ol 

P:1enol 
P)'rene 
·.H,p-Crcsols 

o-Cresol 

'2.4,6-Tri~romophenol 
"'1-fllwrobiphenyl 
'2- Fluoropher.ol 
"'~itrobenz~ne-d5 

., Pher.ol-d5 

*n·Tcrphenyl-d14 
QC:20o:!Ol450 :Vill 

1.2,4-Trichlorobenzene 
1 .2-Dich!OI·obenzene 
1.3-D:chlornbertzer..e 
1,4-Dichlorobenzeru: 

2.4,5· Tri chlorophenol 
2,4,6-Trichiorophenol 
? .4-Di~b]oraphenol 

2.4-::JhnethylphenoJ 

2.4-0initropheno! 

2,4- D:ni!rotoluene 

2.G-Dinitroto!ue:Je 
2 -Chi oron;1ph1.haler:e 

2·Chlorophenol 

2- Me!h yl-4, 6-dinitrophenol 

2 Metbylnaphtbalene 

1670 
1670 
1670 
3)30 
3330 
1670 
3330 

3330 
3330 
1670 
1670 
1670 
1670 
1670 
1670 
3330 
3330 
1670 
3330 
3330 
3330 
1670 
3330 
!670 
3330 
!670 

QC Summary 

730 
]!';() 

1060 
2750 
2520 
1320 

2310 
2760 
2410 
!2;>0 
13)0 
1080 
1060 
I 160 
1!30 
!9!0 
2430 

1230 
2420 
2350 
2490 
1200 
2390 
11 tO 
2480 

i470 

u 1'-TI 
:J ~D 

u ND 
u ND 
u NO 
L' ND 
" :r-m '-

u ND 
u 1"0 

L' KD 
L ND 
u NO 
l' ;-.;o 
l' :-..rD 
r.: ND 

Report Date: October 9, 21}0! 
Page l of 4 

~C% Range Anlst D:rte Time 

ug/'Kg 44 GB! 09tl8102 16:48 
ug/kg 70 (27%-91%) 

uglkg 64 (25%-&5%) 
ug'kg 83 (42%-96%) 
ug/kg 76 (32%-91%) 
"~'kg 79 (50%-109%) 
\lg/kg 69 (31%-85%) 
ug/kg &3 (34%-97%) 
ug/kg 72 (22%-128%) 

ugikg 75 (39%-98%) 

ug/l<g 79 (4!%-105%) 
~g.'kg 65 (21%-94%) 
ug!.-cg 64 (25%.-86%) 

ug/kg 69 (34%90%) 
ugikg 68 (30%-84%) 

ug/kg 57 (27%-109%) 

ug/kg 73 (3 !%-83%) 
ug/kg 74 (37o/..-ll0%) 
ug!kg 73 (40% 83%) 
ug/kg 70 (34%-86%) 
ug/kg 75 (23%-lll%) 

ug/kg 72 (21'%-104~%) 

ug/kg 72 (22%-93%) 
ugikg 6i (24%-97%) 
llg,c'kg 74 (22%-99%) 
U!}rKg 88 (30~~-l33%) 

uglkg 09/J 8/02 16:27 
ug/kg; 
ug/kg 
ugikg 

U!1kg 
U~1kg 

ug/.:..;:g 
ug/kg 
ug/kg 

uglkg 

ug1kg 
uglkg 
ug;-KS 

'J.g:'kg 

ug.~'\& 

1 
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OC Summan' 

Workorder: 67158 Page 2 of 4 

Pammame 
·-----··-N --,-0..,-:V-f--

-----~~ 

Semi-Volatilc.-GC/MS Fedenol 
B~t:h 10~ 961 

2-i'i[~opr,enol u ND ~fg/kg 

3 ,3 '-Diclllorobenzidlne 'j ~·IO \Jg/kg 
4--Bromophenylphv"nylether u XD ugP.:.:g 
4-Chloro-3-methylphenol l' j ND ug/kg 
4-Chloroaruline u >CD ug!kg 
4-Chlorophenylphcny lct.hcr u ND ug/kg 
4-Nitropb.enol u },1) ug/kg 
A:cnaphthcne u }.'1) ug/kg 
Acen3phthylene tJ ND ug!kg 
Anthmcene L r-;o ug/k.g 
Benzo( a)anthracer.e L 1\D ug/kg 
Benzo(a)pyr~~e l: ND 01g!'«g 

Benzo(b)fluorn.nthene L ND ug.•1:g 
Benzo(ghi)perylene L ND ug/kg 
Benzo·:k)fluoranthene v ND ug/kg 
Butyroer-..zyJphthalate c ND ug/kg 
Carbazole c ND ugr;q~ 

Chrysene u ND ugll..;g 
Di-n-butylphthalate u ND ng-1cg ;, 

Di -n-oc.tylphthalate u ND ug/kg 
Dibenzo(a,h)nnth!'acene u )\(]) ugikg 
Dibcr..z.ofuran IJ ND ugfkg 
Diethylphthalate u ND ug1kg 

Dm:ethylphth.alat: u ND ugikg 
Dipheny:amine u l'.;D uglkg 
Fi uo;anthene IJ ND ug!kg 
fiuorene u ND ug/kg 
Hex.ach!oroben.zene u ND uglkg 
He:xach!orobutadiene u ND ug/kg 
Hexachlorocyclopeutadiene u NO ug/kg 
Hexachloroethane l] ND ug/kg 
Indeno( 1,2.3-cd)pyr:n; lJ ND ug/kg 
hophoro:1e u 'iD ug/J..::g 
N-Nitrosodipropylamine u ~~0 ug/kg 
!\ aphthalene u ~D ug/kg 
:\itrob:::nzcne u )'.;]) ug/kg 
Pemachlorophenol u ND ug/kg 
Phenanthr'ene [J ND ug!kg 
Ph~·1ol u ND ug/kg 
Pyrcne u :--;v ug.':'<g '. bi s( ~ -Chloroe!hoxy )methane I: ND ug'kg 
bis(2-Chloroethyl) ether L. ND ug/kg 
bis (2 -Chloro isopropy !)ether 'C ?'>ID ug/kg 
bis(2-Ethylhexyl)pr.1halatc J 1[)5 ug'l<g 

m.p-Cresols L' ND :rg·'kg 
rn· Nitroanilinc u h'D ug1kg 
a--Cresol u ND ugikg 

o-NitroarJiine u 'N'D ug'kg 

• 
J 



• 
QC Summary 

-w·orkorder: 67158 Page 3 of 4 

Parmnam~ .:'iOM Sample~_ QC ... Units · RPD% REC% Range Anlst Date Time 

Scmi-Volatiles-GC!MS Fe<leral 
Ba,ch 201961 

?-Nitroar.ilim: TJ ND ug/kg 
... 2,4,6-Tiibromophcuol 3330 2 JClO uglkg 63 (23%-111%) 
* 2-Fluocobip henyl 1670 1110 ug/kg 6i (21%-104%) 
*2-Fluorooh~nol 3330 2350 ug/kg 70 (22%-93~o) 

• 1\ itrobenzene-d5 1670 :180 uglkg 71 (24%-97%) 
"'Phenol-d5 3330 23UO tlg/kg 69 {22%-99%) 
''J-Tcrph~n~!-d !4 1670 1350 ug!kg 81 (30'Yc-133%) 

QCl20G30l452 67!58020 1\lS 
Pyridine 1670 0.00 uglkg 09/18/02 17:30 
I ,2,4-Trich!orobenzene !670 u ND !0!0 ug/kg 61 (!5%-112%) 
I ,4-llichlorobenzene 1670 u h'D 923 ug/kg 55 (!9%-89%) 
) ,4,5-Trichlorophcnol 3330 TJ ND 2100 ug/kg 69 
2,4,6-Trichlorophenol 3330 u NO 2020 ug/kg 61 
2,4-Dinitrotoll!ene 1670 u ND !230 uglkg 74 (32%-117%) 
2-Chiorophenol 3330 u ND 1940 ug/kg 58 (13%-101%) 
4-Chloro-3-methylphmol 3330 u ND 2460 ug/kg 74 (23%-114%) 
4-N itrophenol 3330 c ND 2300 ug/kg 69 (20%-126%) 
Acenaphtbene 1670 u ND 1010 ug/kg 61 (15%-114%) 
Hexnch lorobenzene 1670 u ND 1220 ug/kg 73 ·~~. ,, 
l-Iexachlorobutadien'O 1670 u ND 928 ug/kg 56 
Hexachbroethane 1670 u T\0 940 ug/kg 56 
N-J\itrasodipropylamme 1670 c 1\D 9S6 ug/kg 59 (!8%-106%) 
N ilrobenzene 1670 u ND 10!0 ug/kg 61 
Pentachlorophenol 3330 u ND 1640 ug/kg 49 (34%-110%) 
Phenol 3330 t: l\'D 2010 ug/kg 60 (!7%-104%) 
Pyrcnc 1670 u T\D 1!30 ug./kg 71 (26%-130%) 
m.p-Cresols 3330 u t-iD 2060 ug/kg 62 
o·Cresol 3330 u l\'D 1990 u,e/k~ 60 

*2,4,6-T ribramophcnol 3330 2030 23[0 Hg,~<g 69 (23%-111%) 
... 2-Huorobiphenyl 1670 983 947 ug/kg 57 (21%-104'%) 
... 2-Fluorophenol 3330 2140 !980 ug.,'kg 59 (22%-93~/c) 
* Nitrob,nzene-d.5 1670 1090 992 ug/kg 60 (24%-97%) 
~?henol--<:15 3330 2.050 2020 ug/kg 61 (22%-99%) 
•p-T trphenyl-di4 !670 1360 1390 ug/',.:g f;.t (30%-133%) 

QC120D30l453 67:58()20 MSD 
Pyridi!le 1670 o.no ug/kg OW18/02 17:51 
1.2,4· Trichlo;oben:;-.ene !670 l' KD JOSO ·~gikg 6 65 (O'Yo-31%"> 
I ,4-Dichlorobenzene 1670 c ND 1030 llfY~~g !I 62 (0%-36%) 
2. 4,5-T:ichlorophenol 3330 u ND 2680 ug/',;g 15 so 
2A,6· T:ichlorophenol 3330 u ND :C220 ug:~<g !0 67 
:,4-Di:'l:trotoluene 1670 u ND 1380 uglkg 12 83 (0%-37%) 
2-Chlorophcnol 3330 u ND 2180 ug/kg 12. 65 (0%-34~\;) 

4-Chlaro-3-methylphenol 3330 u ND 27 0 ugikg iO s: (0%-34%) 
4-'\itrophenol 3330 u :"olD 2550 ugtkg !0 7i (0%-35%) 
Ace11aphthenc !670 u ND ~ 140 ugikg 12. 69 (0%-33%) 
He.l\:acblorob-enze~e 1670 f) ND 1420 ugikg !5 85 
Hex.achlorobutadiene 1670 u ND 996 ugikg 60 
Hexachloco~thane 1670 u ND 10!0 ug/kg 7 61 

• 
1 
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VIi orko rder: 67158 

P' >ll:mname :'\OM 

Semi-Vv!M1les-GC/lHS Feder~! 
Barch 201961 

r-: · ~itrosodpropyiamine i67U u 
Nitrobenzene 1670 u 
Pontachlorophenol 3330 u 
Phenol 3330 u 
Pyrene 1670 u 
m.p-Ccesols 3330 u 
o~Cresoi 3330 u 

'2.4.6-Tribromophenol 3330 
~2-Fluorobiphenyl 1670 
•2-Fluocophenol 3330 
*N itrobenzene-dS 1670 
'Phenol-d5 3330 

•p-Te!p'leny!-d14 1670 

1\otcs. 
RER is ~alculated at the 95% confidence level (2-sigma). 
The Qualifiers in this report are defmed as follows: 

QC Summarj' 
Page 4 of 4 

Sample Qu~tl --Qc-TI~i.;-· RPD% R.EC% Range Anlst Date Time 

ND 1090 ug/kg llj 66 (0%-29%) 
'-.'D 1080 !!.g/kg 6 65 
ND 1800 ug/kg 9 54 (0%-40%) 

ND 2.260 ugtkg 12 68 (0%-37%) 
ND 1230 ttgikg 5 14 (0%-39%) 

\JD 2400 ug/kg !5 i2 
2'-ID 2270 ugikg l3 68 

2030 2610 ug/kg iS (23%-lll%) 
983 1000 uv/kg 60 (2!%-104%) 

2140 2120 uglkg 64 (22~"b-9J~·h) 

1090 983 ugikg 59 (24%-97%) 
2050 2220 ugikg 67 (22%-99%) 

1360 :370 ug~kg 83 130~13.3%) 

Recovery or %RPD not within ~reeptance limits and/or spike amollllt not compatible with the sample or the duplicate RPD's are not applicable where th 

Indicates analyte is a surrogate compound. 

B The anal)1e was fou!ld in the blank above the effective MDL. 

H Holding time was exceed::d 

.I E:;timat<od value, the o.nalyte ~oncentration fell above the effectil'e MDL and below tr.e effective PQL 

P The response between tho confirmation column and the pri;:nary colum~. is >40%D 

U The analy1e was analyzed for bulnut detected below this concentration. For Organic and lnorganic analyks the result is less th:m the effective MDL f 

X Presumpr.ive evidence that the analyte is not present. Please see narrative for further information. 

X Presumptive evidence that the analyte is not present. Please se= narrative for fur!her infromation. 

X Oncerm.in identification for ga,--nma spectroscopy. 

N/A indicates !.l:at sp!.ke recovery limits do not apply when sample concentration exceecs ;pike cone. ·OJ, a factor of 4 or more. 
~The Relativ.:: i'erGent Difference (RPD) obtained from the san1ple duplicate (DUP) is eva!uatod against the ar.cepter.ce critcri;l. v.-hen the sample is greater than 

five times (5X) the contract required dek<.:tion limit (RL). In cas<::s where eitiler the samp]e or duplicate value i> less than 5X t:1e RL, a wnttol limit of+/-
tbe RL is used to evaluate :..'1e DCP result. 
For PS, PSD, and SD!LT results, the values listed are lhe measu~cd amounts, net final co:>cenL-atians. 

\\/here the analytical method has been peiforrned under t--"ELAP '-'ertiEcation, the analysis has met all of the 
requir:::nents of the l'iELAC standard unless qualified on the QC Summary . 

1 
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Method/Analvsis Infonl!_?j:ion 

Procedure: 

,-\1-,atyrical MGthod: 

Prep :Vfethod:. 

1\.na!yticnl Batch Number; 

Prep Batch Number: 

PCB Case Narrative 
Sandia ~ati1.mal Labs (Sl\:LS) 

SDG# 67158 

Polychlorinated Biphenyls by :Method 80S2 

S\Y84G 3082 

S\V846 35SOB 

201940 

201939 

The fol1o\v1ng samples were analyzed using the analytJcal protocol as established in S'N846 8082: 

Sample ID 

671515020 

67158021 

67158022 

6715807.3 

6!158024 

67158025 

67158026 

67158027 

67158028 

67158029 

67158030 

67158031 

67158032 

67158033 

67158034 

Client ID 

059820-002 

05982L-002 

059822-002 

059R23-002 

059824-002 

059825--002 

059828-002 

05 9829-00?. 

059836-002 

059837-002 

059838-002 

059839-002 

05984l-002 

059842-002 

059843-002 

SNLS SDG#671 ~g- PCB 

Page 1 ofS 
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f)/158035 0598-'"4-002 

Ci715t;036 0598L6-001 

6715X037 059847-002 

l!598~8-002 

1200:101-1.03 PBLKO L(Method Blank) 

1200301404 PBLKO l LCS(Lriboratory CrY1trol Sa'Tlple) 

l200:30l405 059820-002MS(Matnx Spike) 

120030140() 059820-002MSDGviatrix Spike Duplicate) 

Svstem Configuration 

Chromatographic Columns 

ColumniD 

J&\V1 

J&\V3 

J&W4 

J&\V5 

J&\V6 

Colnmn Description 

DB-5(5%-Phenyl)-methylsiloxanc 30m x 0.51rnrn x L5um 
DB-608 Dmabond statwnary phase* 30m x 0 53rmn x 0 Sum 

DB-5(5%"Phenyl)-methylsiloxane 30m x. 0.32mm x 1.0um 
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um 

DB-5(5%-Phenyl)-methylsiloxane 30m x O.SJmm x 1.5um 
DB-1701(14% Cyanopropyl-phenyl)-methyls:1oxane 30m x 0.53mm x 
0.5um 

DB-608 Durabond stationary phase* 30m x 0.53mm x .83um 
DB-X"l.B"' 30m x 0.53mm x l.5um 

DB-XLB* 30m x 0 25mm x 0.25um 
DB-17MS(50%-Phenyl)-rne:hylslloxane 30m x 0.2Str,m x 0.25um 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um 
DB 17MS(50c;;,-Pheny1)-methylsiloxane 30m x 0.25mm x 0.25um 

Rtx-CLPcsticidcs 
RFSTEK Rtx-CLPesticirles II 

30m x 0.25mm x 0.25um 
30u x 0.25mm x 0.20um 

* Dutabond and DB-~Xl.B are trademarks of J & \V. 

SNLS SDGII67158- PCB 
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Instrument Configuraiion 

The samples reoorted m th1s SDG wFre ?.nillyzcd IJJl or.c or more of the f0lT0w'ng ms!nJment sy.srems. 
Instrument systems arc referenced i::1 the rav/ Jata ancl mdividual form 11eaders by the Insrrument ID 
designation:o hskd beluw. 

Instrument ID System Configuration Chromatographic Column 

ECDJ HP 6S90 Sencs GC EC:Il'ECD RESTEK 

ECD2 HP 6890 Series GC ECD·'ECD RESTEK 

ECD3 HP 6890 Series GC ECD/ECD RESTEK 

ECD4 HP 5890 Series II Plus GC ECD·ECD J&W5 

ECD5 HP 6890 Series GC ECDIECD J&Vl5 

HP 6890 Series GC ECD/ECD J&W5 

EC:DS HP 6890 Series GC ECD/ECD RESTEK 

Prepautlon/Analvtical 1\Iethod Verit1cation 

Procedures for preparation, analysis, and r.:porting of analytical data are docun;ented by General 
Engineering Laboratories, 1m:. (GEL) as Standard Operating Procedures (SOP). 

Initial Calibration 

All initial calibration reqmrements have been met for this SDG. 

CCV Requirements 

All calibration verification standard(s) (C\!S, ICV or CCV) requirements h<we been met for tlns SDG. 

Qualitv Control (Q_Qinformation 

Surrogate Recoveries 

All the su1Togate recoveries we:-e v.rithin the estal;IJshcd acceptance cntcna for this SDG. 

Blank Acceptancr 

The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 

The laborat01-y Control Sample (LCS) spike recovenes for this SDG were \Vi thin the established 
acceptance limits . 

S:"/LS SDG#67158 - PCB 
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• QC Sample Designation 

The ::01lc1wing sam~•lc vn; sclcc:cci for the PCB rncthod QC: 

Chene Sample ID# Laboratorv SamDle fJJti 

0."9820-001 67l56020 

The method QC mclndcd a lvlatrix Sp1ke (~vfS) and t-,Jat::1x. Spike Duplicate (\lSD). 

MS Recovery Statement 

The mc.tnx spike recoveries for this SDG were ·.vi thin the established acceptance limits. 

MSD Recovery Statement 

The 1-:1atrix spike duplicate recoveries tor this SDG were within the established acceptance limits. 

MS!MSD RPD Statement 

The relative percent diii'erences (RPD) between each MS and MSD were within the required acceptance 
limits. 

Tedmic:ai Information 

Holding Time Specifications 

GEL assigns holding times based on the assoc1ated methodology which assigns the date and time from 
sample collection or sample receipt. Those holding times expressed in hours are calculated in the 
A:phaLIMS system. Those hoi ding times expressed as days expire at midnight on the day of expiration. 
A:J samples m Hus SDG rne:t the specified holding time reqmre:nents. 

Preparation!Anaiytica] Method Verification 

AU procedures were perfom1ed as stated m the SOP. All samples undenvent sulfur and alumina cleanup 
procedure. 

Sample Dilutions 

>Tone of !he samples in this SDG were required dilutions. 

Sampie Re-prep/Rt'Hmalysis 

>Tone of the samples in this .sample gronp were reprepped or reanalyzed. 

:'\onconformance (NCR) Documentation 

No nonc..-:mformance reports (NCRs) have been genBrated for this SDG. 

S:'-ILS SDG#67158- PCB 
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iHanual Integrations 

Due to softv.:are limJtations, some manual mteg::·.mons were penonned or: s:andards or samples in order 
forthe in~egrarion uf some analytes to match their integration in lhe calibration LlSed. Certain standards 
a~1d QC S'lcliples may have requirt:cl manual inlegrat10ns to ·:orrectly po~ition the baseiine as set J r1 tho: 
calibration. standard injecrions. !f manual imegratior.s \Vere po:rfom:Kd, co[Jies of all mamwl inte6'ralion 
peak proi!les are included in tl1e n;w data seen on of this PCB fraction. 

Additiumd Cumweuts 

The <~dditional comn:ents fielrl is used to aciclre~s ,;-:,ec;al is~ues associated with ead: ar.alysis, c ~arity 
method!contractual1ssues pertaming to the analysis and to list ~my report docurnertB renermerl as a result 
of sample analysis or reYiew. The following <:dditional comments were required for this sample sec: 

Aroclor; quantitated on the ra'.v data report by the Target Jat.a system do not necessarily represent positive 
aroclor idennGcation. In order for positive identificat10n to be made, the aroc!or must match in pattern 
a:1d n::en~ion time; as well as quant1tare relatively dose bet\veen ti1e prim&ry and confmmttion colunms, 
as specified in SW846 method 8000. When these conditions Hre not met, (1e aroclor is reported as a non
detect on the data report. These situ01tior.s will ·Je r.oted on the rav; da'!a as D:YIP, representing "does not 
match patiem''. or DNC "does not confirm". 

Certitlcatiun Statement 

'' Vv,.here :he snalyticalmethod has been pcr±onned under 1\ELJ\.P certification, the analysis has met all of 
the requirements of the .1\'ELAC ~'tandzrd unless otherwise noted in the analyhcal case narrative. 

Review Validation: 

GEL requin:-s all analytical data to be verified by a qualified data validator. ln addit10n. all datz.. 
dcsigna:ed for CLP or CLP-like packaging will receive a third level validation upon completion of the 
data package. 

The following data vaJidator ''eri:fied tlle information presented in this case narrative: 

S:-ILS SDG#6715S- PCB 
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QC Sumrnarv 
~'orkorder: 6/15/i Page 2 of 2 

>JlA indicates tha' spJ:e rccove:r:,r ::mits do not apply when :;ample cor:cer.tratio:l c;,cccds s;Ji:,Cc cor1c. by a :actcr ~r 4 or mer~. 
"Tbe Relative Percent Difference (RPD) obramed from the sample duplicarc (D1:1') ;:; evaluated against r:ce acc~pt~ncc c;·;tcria when tile ;,ampk i> grt:<lter t!1;<n 

five tm1es (5X) the c~ntract requned detectior: lirr.it (RL) In cases where enher the sample o~ duplicz.te ""lue isles:> t".nn SX the RL, a control limit of+/-
the RL is used to cVJ!L:ate the DUP res•Jit. 
Fer PS, PSD, 3:10 SDTL T result~, the vRlnes listed are the tmasurcd aom:nts, not fi:1al ~ot.centratio~'-

\\'her~ rhe analytical method has been p~rtonned u:1cer l\"ELAP ccrnfication, the analysis has me: all o:'" the 
~equireme:1ts of the 1'-.l::Li\C stanclard :mkss q'.lalificd on the QC Summary . 

1 
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Ciicnt: 

Contact: 

Workorder: 

Sandia National Laboratorie• 
MS-0756 
P.O. Box 5800 
Albuquerque. Ne\\ \-Texico 
Panoela !If. Puissant 

6715~ 

QC Summary 
Reoort Date: October 10, 2002 

P~gc 1 of 2 

rar~n~~·e~----------
Semi-Yolati!e<-PCB Federal 

__ QC rnits RPD% REC% Rang~ Anlst __ Date Time 

Batch 20t940 

QCI100JOI404 L~·s 

Aroclor-1260 33 3 
**4c:nx 6.67 
••oc,a;~!orobiph~:1yl 6.67 

QC: 2W30 1403 \~B 

Aroclor- 1 016 
Arodor-122! 
Amc!or-1232 
Aroc;or-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

.. 4cmx 6.67 
"'*Decac;,.Io~obiphenyl 6.67 

QC!20U30:405 6'7158020 MS 
i•Joclor-1260 ,1.),_l 10.9 

**4cmx 6.67 5.06 
• "Decach!orobiphenyl 6.67 5.24 

QC 120J31Jl4(J6 6fi5Hi20 MSD 
A.roclor-1260 33.3 1Qy 

**4cm.'l\: 6 67 5.0t 
**Dc~achlo;obiphe;!yl 6.67 5.24 

1'\ot~s: 

RER is calculaTed a! the 95% concldence level (2-sigma). 
The Quali:lers in this rr.port are defined as follows: 

~9.0 ug/kg 

171 eg/kg 
IS7 e.g/kg 

C ND ngJkg 
c r:-o ug/kg 
u 1\,Ll t:gfKg 
u NO e.g/kg 
c ND ug/kg 

C ND uglkg 
u ~D ug/kg 

170 ug/kg 
!83 ugn(g 

3'.., • L ug1l.g 
151 t:gt'kg 
147 ugt1cg 

37.8 ug-"o::g 
140 ug/kg 

151 ug/kg 

2 

87 (48%-116%1 GHI 09/25/0217:05 
86 (31%-!20%) 
(j' • J 

35 
91 

79 
75 
74 

Sl 
i'O 
75 

(34%:-l! 5~~) 

(31%-120%) 

(34%-115%) 

(36%-134%) 
01%-120%:) 
(34%-115%) 

(0%-30%) 

(31%-120%) 
(34%-:15%) 

09125!02 16:53 

09/25102 17:29 

09125/02 17:42 

Recovery or %RPD no: w:1thin accepmnoe liiTjts 3ll(lior ;;pike nmoUllt ne-t compatible wlth the sampk or the du;Jiicate RPJ's Hf!' not applicabk \~her~ t' 

Indicates analyte is a surrogate compOU:Jd. 

B 

H 

The Jna:yte -.v..1:. -:=oi..Ir.C. in the b137:tk above t:1c cff~c:i~ . .-c }.fJ:.... 

Holding tir.1e -.vJs exceeded 

E;tima:ed ':alue, the anaiy:c concentration fdl abov-: the ed~ctive MD:.. and l::elow t:1~ e:'fecti·.re PQL 

1' The respocnc o~:.,-:een t~1e co:1!'ir:nation colur:m an:lthe prima:y co:um::J is >40%D 

l; Th: andyte was onalyzd fur but net detected tdow thls concentnticn. For Organit ::.na Inorganic enalytes the r<:Sult is less than the effectiv,; MDL. 

X P~csurr._ptiYe e"..:Jd£!ace that ::he ;:n:(llyte is not pr~::;cnt. Please see nt.rrativ: for further infonnatio-:" .. 

X Presumplivc cvrdence that rhc analytc io not p:escn1 Please se: narrative :oc fcmhr.r infror.1ation. 

X UTI~c:--.aiJ: id-e:-~t; ::c1tio:1 ::x gmuna spcc:roscopy . 

1 
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PCB Case Narrative 
Sandia National Labs (SNLS) 

SDG# 67158-1 

Method/ Analysis Information 

Procedure: Polychlorinated Bipltenyls by Method 8082 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

SW8468082 

SW846 35IOC 

202231 

202230 Prep Batch Nmnber: 

Samp1e Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 8082: 

SampleiD 

67169006 

1200302125 

1200302128 

ClientiD 

059826-003 

PBLKOI(Method Blank) 

PBLKOILCS(Laboratory Control Sample) 

System Contif!uration 

Chromatographic Columns 

ColumniD 

J&Wl 

J&W2 

J&W3 

J&W4 

J&W5 

Column Description 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um 
DB-608 Durabond stationary phase* 30m x 0.53mm x O.Sum 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32m.m x l.Oum 
DB-170 1 Durabond stationary phase• 30m x 0 .32mm x 0.5um 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x !.Sum 
DB-1701(14% Cyanopropylphenyl)-methylsilo:xane 30m x 0.53mmx 
O.Surn 

DB-608 Durabond stationary phase* 30m x 0.53rrun x .83m:n 
DB-XLB* 30m x 0.53mm x 1.5um 

DB-XLB* 30m x 0.2Smm x 0.2Sum 
DB-17MS(50o/o-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um 

SNLS SDG# 67158-1 -PCB 
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J&W6 DB-5(5%-Phenyl)-metbylsiloxane 30m x 025mm x 0.25tnn 
DB-17:MS(500AI-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um 

R1x -CLPesticides 
RESTEK Rtx-CLPesticides II 

30m x 0.25mm x 0.25um 
30m x 0.25mm x 0.20um 

* Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration 

The samples reported in this SDG were analyzed on one or more of the following instrumem systems. 
Instrument systems are referenced in the raw data and individual form headers by the Instrument ID 
designations listed below. 

Instrument ID System Configuration 

ECDl HP 6890 Series GC ECD/ECD 

ECD2 HP 6890 Series GC ECD/ECD 

ECD3 HP 6890 Series GC.ECD/ECD 

ECD4 HP 5890 Series II Plus GC ECDiECD 

ECD5 HP 6890 Series GC ECDIECD 

ECD7 HP 6890 Series GC ECDIECD 

ECD8 HP 6890 Series GC ECD/ECD 

Preparation/ Analytical Method VerHlcation 

Chromatographic Column 

RESTEK 

RESTEK 

RESTEK 

J&W5 

J&W5 

J&W5 

RESTEK 

Procedures for preparation. analysis, and reporting of analytical data are docwnented by General 
Engineering Laboratories. Inc. (GEL) as Standard Operating Procedures (SOP). 

Callbr!!j.on Information 

Initial Calibration 

All initial calibration requirements have been met for this SDG. 

CCV Requirements 

All calibration verification standard(s) (CVS. ICV or CCV) requirements have been met for this SDG. 

Quslity Control CQQ Information 

Surrogate Recoveries 

All the smmgate recoveries were within the established acceptance criteria for this SDG . 

SNLS SDG# 67158-1 -PCB 
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Blank Acceptance 

The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 

The laboratory Control Sample (LCS) spike recoveries for this SDG were within the established 
acceptance limits. 

QC Sample Designation 

The MS and MSD were analyzed on a sample contained in a non-client's SDG. 

J.\.IS Recovery Statement 

The matrix spike recoveries for this SDG were '-Vithin the established acceptance limits. 

MSD Recovery Statement 

The matrix spike duplicate recoveries for this SDG were within the established acceptance limits. 

MS/MSD RPD Statement 

The relative percent differences (RPD) between each MS and MSD were within the required acceptance 
limits. 

Technical Information 

Holding Time Specifications 

GEL assigns holding times based on the associated methodology which assigns the date and time from 
sample collection or sample receipt. Those holding times expressed in hours are calculated in the 
AlphaLIMS system. Those holding times expressed as days expire at midnight on the day of expiration. 
AU samples in this SDG met the specified holding time requirements. · 

Preparation/ Analytical Method Verification 

All procedures were performed as stated in the SOP. All samples underwent sulfi.rr and alumina cleanup 
procedure. 

Sample Dilutions 

None of the samples in this SDG were required dilutions. 

Sample Re-prep/Re-ualysis 

None of the samples in this sample group Vf--ere reprepped or reanalyzed . 

SNLS SDG# 67158-I -PCB 
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Miscellaneous Information 

Nonconformance (NCR) Documentation 

No nonconfonnance reports (NCRs) have been generated for this SDG. 

Manual Integrations 

Due to software limitations, some manual integrations were performed on standards or samples in order 
for the integration of some analytes to matcb their integration 1n the calibration used. Certain standards 
and QC samples may have required manual integrations to correctly position the baseline as set in the 
calibration standard injections. If manual integrations were performed, copies of all manual integration 
peak profiles are included in the raw data section of this PCB fraction. 

Additional Comment.'! 

The additional comments field is used to address special issues associated wtth each analysis, clarify 
method/contractual issues pertaining to the analysis and to Jist any report documents generated as a result 
of sample analysis or review. The following additional corrnnents were required for this sample set: 

Aroclors quantitated on the raw data report by the Target data system do not necessarily represent positive 
aroclor identification. In order for positive identification to be made, the aroclor must match in pattern 
and retenton time; as well as quantitate relatively close between the primary and confirmation columns, 
as specified in S\V846 method 8000. \-Vnen these conditions are not met, the arocJor is reported as a non
detect on the data report. These situations wilt be noted on the raw data as D.MP, representing "does not 
match pattern", or DNC "does not con finn". 

Certification Statement 

* Wbere the analytical method has been perfonned under NELAP certification, the analysis has met all of 
the requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data "1llidator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion ofthe 
data package. 

The following data validator verified the information presented in this case narrative: 

Reviewer: ~ CA. iJ Date: ___ I_P-<0_~"_' L.6_.JJ'_v ____ _ 

SNLS SDG# 67158-1 -PCB 
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Client; 

Cl:mt:llcr. 

Workorder: 

Sandia '{?.tiona! Laboraiorics 
MS-07'56 
P.O. Bnx 580D 
:'l.lbuqu.,rque, ~ew ::1-ie:dco 
f'a::nel:~ M.l?uissant 

67169 

Parmname 

Semi-Volaiiles-PCB federal 
3.a:c!1 :202231 

QCL20050212S LCS 
ArociN-1260 1.00 

¥*4cn1X 0.200 
**Decachlorobiphenyi 0.200 

QC1200302125 1vlB 
A.roclor-1016 
.'\roclor-1221 

Aror.lor-!232 
A~oclor-1242 

Arocbr-!248 
Aroclor-1254 
Arocior-!260 

**4cm.x 0.200 

QC Summarv 

0.340 

!54 
123 

c '<f.) 

u 'JD 
u Nu 
u ND 
[.; ND 
u ND 
lT ND 

162 

ug!L 
ug/L 

ugiL 

ugJL 
ug/L 
U&L 
ug;L 
ugiL 
~g1l. 

ngtL 
ugtL 

Rcoort DatP' Octobn Il, 2002 
Page I of I 

REC%. Rang,;, .~nJ.ecst'---_:::D:_:a:.::te"-.:T-"in,.I=e 

8'~ (47%-131%1 GHI 09:23 1021!:39 
77 (34%-116%) 

fi2 (21%-122%) 

09/23102 11:27 

81 (34%-116%1 

**Decachlorobiphcnyl 0.200 136 ugtl. 68 (2!'!·(,-122%) 

• 

:1\ct:s: 
RER is c,Jculat~d a: lh~ QS% confidence level (2-sigma). 
:'he Qualific:s in th's c0port are de:':ned as iollows: 

Recovery or %R.."'D not with:n acceptanc~ limits and! or sp:ke 3mount not compat'bl~ w'th the sam?le or '.he dup!icak :<.?D's arc :~ot aDplicabk where U 

Indicates ar.aiy-r;.:- is~ SU:-t'oJgtLte 'on:pour:.d. 

B The anolyt~ w~s found in t!Jo: blank ~bove the efiective 1vfDL. 

H Holding time. w.:cs exceeded 

12~timated valc:~. t:Oe ~na!yte concentration fell above the e:'fecti,•e 'v!DL and beiow the eff~ctiv;; PQL 

P -:-he respons:: bcrv.:~cn the confirmation colunu: a:1d the pn:nary co1un1n is >40tY~D 

t.: The a:Jal;1e w:•s <malyzecl for but nut detected tdvw this cor:cen:ration. hlr Organic and Ino:ganic ~ndyt~s the r~.sdt is Jess tha::~ the effective MDL. 

X Pr~mmp::ve evr.:f,;nce that :he analyte is not present. Ple;Jse s~e narrative for further ir.fo:-:uatia~:. 

X P::-es~Jmp~ive e~ .. ·ider.cc th.at :he an::dyte i,~ r.otpres~nt. Plc:as':! see narrative for fllrthrr ir.fr'\,matiorL. 

X Ur..certai!! idc:-rific~tion for gar:1ma spectoscopy. 

N/A ir.di:ates that spike r"covery Emit; do nor apply wr.m sa1:1pl~ concentr~tion exced> spike :one. by a 1;1ctar of 4 or more 
A The Relative ?~rcent Di ITe:e:~ce (RPD) ob:ained from the s:::rr:p:e du;::licatc (DL1') j, evaluated ataimt tb~ accc;Jrence critcia when t!;e sam~k is great·~r than 

f:ve :imcs (5X) the CO:! tract recpired d·~tcctio~ limit (Rl). In :Jses whe1·c either tl1~ sample or de:,:hc~tc value is :e% thJn SX tlte R:... ~ cont:ol limit of+l-
:he P..L is used to ~·:o.!a.:at~ the DLl' res:ult. 
Fer PS. PSD. and SDIL T results, the ''alues listed a:·~ t:1~ measured ::urounts, r:ot :ina! concenrratiocs. 

V/he:rc tl1c analFJcal meti10d h<O.s been perfom1cd under NELAP cerh!ication, the analysis ln; met all of tbc 
requiremeuts ofttc 1~~L~C st:l.Ild;:rd unless qua!ificd on the QC Sur.:.unary . 

1 



• 

• 

HPL C Narrative 
Sandia National Labs (S~'LS) 

SDG 67158 

Method/ Analysis Informatirm 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
~umber: 

Prep Batch Number: 

Sample Analvsis 

Nitroaromatics and Nitramines by High Performance Liquid 
Chromatography (HPLC) 

SW846 8330 

SW846 8330 PREP 

202056 

202053 

The following samples were analyzed using the analytical protocol as established in SW846. 
8330: 

SampleiD Client ID 

67158020 059820-002 

67158021 059821-002 

67158022 059822-002 

67158023 059823-002 

67158024 059824-002 

67158025 059825-002 

67158026 059828-002 

67158027 059829-002 

67158028 059836-002 

67158029 059837-002 

Page 1 of 5 
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67158030 

67158031 

67158032 

67158033 

67158034 

67158035 

67158036 

67158037 

67158038 

1200301707 

1200301708 

1200301709 

1200301710 

System Configuration 

059838-002 

059839-002 

059841-002 

059842-002 

059843-002 

059844-002 

059846-001 

059847-002 

' 059848-002 

XBLKOl (Blank) 

XBLKOlLCS (Laboratory Control Sample) 

059846-00lMS (Matrix Spike) 

059846-00lMSD (Matrix Spike Duplicate) 

The laboratory utilizes a high performance liqnid chromatography (HPLC) instroment 
configuration for explosives analyses. The chromatographic hardware system consists of an HP 
Model 1050 HPLC or HP Mode11100 HPLC with programmable gradient pumping and a 100 u] 
loop injectnr for the primary system and a 100 ul1oop injector for the confirmation system. The 
HPLC 1050 is coupled to a HP Model Gl306A Diode .A.sray UV detector, and the HPLC 1100 is 
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the 
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 mn; 4) 254 run; 5) 264 nm. 

The primary HPLC system is usually identified with either a designation of BPLC #2, or hplcb 
in the raw data printouts. The confirmation HPLC system is usually identified with a designation 
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC #3, or hplcc in the raw data ptintouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confinnation analysis. 

Chromatographic Colunms 

Chromatographic separation of nitroaromatic and nitramine components is accomplished tr.r.rough 
a.-11alysis on the following reversed phase columns: 

Pag.e 2 of 5 
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HP: Hypersil BDS-C18, 250 mm x 4 mm O.D. containing 5 urn particle size. 

Confinnation of nitroarornatic and nitramine components, initially identified on one of the above 
columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UG5-5, 250 mm x 4.6 mrn I.D. 

The primary column is used for quantitation while the confinnation column is for qualitative 
purposes only. · 

Preparation/ AnalyticallVIethod Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Initial Calibration 
AU initial calibration requirements have been met for this SDG. 

CCV Requirements 
AU calibration verification standard(s) (CVS, ICV or CCV)requirements have been met for this 
SDG. 

Qualitv Control (QC) Information 

Surrogate Recoveries 
AU the surrogate recoveries were within the established acceptance criteria for t~is SDG. 

Blank Acceptance 
The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 
All the LCS spike recoveries were within the established acceptance limits. 

QC Sample Designation 
The following sample analyzed with this SDG was chosen for maui.x spike analysis: 
67158036 (059846-001 ). 

MS Recovery Statement 
One or more of the required spiking analytes were not within the acceptance limits in the matrix 
spike (MS). The matrix spike duplicate (l'viSD) also failed recoveries. The failing recoveries are 
attributed to matrix interference . 
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MSD Recovery Statement 
One or more of the required spiking analytes were not within the acceptance limits in the matrix 
spike duplicate (MSD). The matrix spike (MS) also failed recoveries. The failing recoveries are 
attributed to matrix interference. 

MSIMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSD were not within the required 
acceptance limits. 

Technical Information 

Holding Time Specifications 
Ali samples in this SDG met the specified holding time requirements. GEL assigns holding times 
based on the associated methodology that assigns the date and time from sample coUcction or 
sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. 
Those holding times expressed as days expire at midnight on the day of expiration. 

Preparation/Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
None of the samples in this SDG required dilutions. 

l'Vfiscellaneous Information 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) has been generated for this SDG. 

Manual Integration 
Some initial calibration standards, continuing calibration standards, and/or samples required 
manual integrations due to software limitations. All sa_-rnples. 

Additional Comments 
Confitmation analysis was performed on >:orne of the sa..rnpies in this batch. The values reported 
are from the primary analysis. The confirmation analysis is used for qualitative purposes only. 

The following anal:ytes coe1utc on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.) 
m-Nitrotoluene, p-1\'itrotoluene and o-Nitrotoluene. As a result some of these analytes may be 
flagged with a P qualifier. The coclution from the cyano column should be considered and the 
values as suspect to the sample. 

The Pom1 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples and QC are to a standard component. The Instrument Blank does not contain the 
surrogate . 

Page4 of 5 



• The samples were concentrated prior to analysis m ac.h.ieve the required detection liwit. 

Certification Statement . 

* Vlhere the anal:ytical method has been performed under :N~LAP certification, the ru.1alysis has 
met all of the requirements of the 1\'ELAC standard unless otherwise noted in lhe analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

Date: 
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QCSummary 

Reoort Date~ October 14, 2002 
Client: Sruldia N!iitional Ltitot-atories Page 1 of 2 

Y.5-lli56 
P.O. Box 5800 
Albuquerque, New Yie:tiro 

C<:mtact: Pamela M. :Puissant 

Workorder: 67158 

Pannname NOM S~le Qual QC UBi~ ____ If.PD% REC'1c R.an!:te AnJst Date Time 
Hl"LC Expl<>'>i~es Federal 
Bat ell :WZ056 

QC1200301708 L.CS 
1,3,5-Trirutrobenzene 800 766 ug/kg 96 (77%-124%) J'LW 09{2.9/02 14:21 
2,4,6-Trinitrotoluene 800 766 uglkg 96 (80%-120%) 
2,4-Dinitrotoluene 800 739 uglkg 92 (77%-122%) 
2.6-Dinitroto luene 800 765 uglkg 96 (74%-12t%) 
2-Aroino-4,6-dinitr(ltoluene 800 775 ugikg 97 (81%-125%) 
4--Amino-2,6-dinitrotoluene 800 656 uglkg 82 (79%-123%) 
8MX soo T'" 'I ugllr.g 97 {84%-131%) 
1\"itrobenzene 800 709 uglkg 89 (75%-125%) 
RDX 800 798 uglkg 100 (80%-123%) 
Terry! 800 644 uglkg 81 (65%-124%) 
m-Dinitrobenzene 800 754 uglkg 94 (77%-124%) 
m-Nilrotoluene 800 719 uglkg 90 (77%-117%) 
o-Nitmtoluene 800 704 uglkg 88 (75%-119%) 
p-Nitrotoluene ROO 711 uglk:g 89 (76%-121%) 

* + l ,2-dinitrobenzene 400 370 ug/kg 92 .(7l%-ll&%) 
QC1200301707 MB 

L3,5· Trinitrobenzene u ND uglkg 09/29/02 15:03 
2,4,6-Trinitrotoluene u rm uglkg 
2,4-Dinitrotnluene u ND ug!kg 
2,6-Dinitrotoluene u ND uglkg 
2-Amino-4,6 dinirrotoluene u ND ug/kg 
4-Amino-2,6-din.itrotolucne u }.11) ug/kg 
HMX t' l'<"D ug/kg 
Nitrobenzene u ND ugfkg 
RDX t: !'.1J ugrkg 
Tetryl u ~;n ug/kg 
m-Dinitrobenzcne u ND ug!kg 
m-Xirrotol!!ene u ND uglkg 
o-NitrOtoluenc u ND ug!kg 
p-Nitrotoluene u ND uglkg 

** 1,2-dinitrobenzene 400 352 ug!kg 88 (71%-118%) 
QC120030l709 67158036 MS 

1,3.5-Trinitrobenzene 800 u l'tD 776 ug/kg 97 (66%-133%) 09129102 13:39 
2,4,6-Trinltrotoluene 800 u ~lJ 364 ugfKg lOS (77%-132%) 
2,4-DL'litroto!uene 800 u ND 776 ug/kg 97 (61%-134%) 
2, 6·Dinitrctoluene 300 u ND 835 ng/kg 104 (70%-121%) 
2-Amino-4,6-ainitrotoluene 800 u ND 720 ug/kg 90 (79%-124%) 
4-Ami.Jtc-2,6·~initrotol.o,;ne soo u ND 467 ug/kg 58"' (71%-120%) 
l:iM:X soo u ND 783 uglkg 98 (75%-138%) 
Nitrobeuzeue soo u ND 749 ug!kg 94 (72%-120%) 
P..DX 800 u 1\1) 778 UlVKg 97 (61%-136%) 
Te~ryl 800 u ;>[1..) 256 ug/kg 32• (65%-135%) • 
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Workorder: 67158 Page 2 of 2 
-----------

!'ammame NOM SamEle Qual QC Ulllits RPO% REC% Range A.n!st Date Time 

HPLC Explosives Fetlera! 
Batch 202D51i 

m-Dinitrobe.nzene 800 u l'.'D 788 ug./kg 99 (75%-125%) 

m-Nitrotoluene 800 u !\lJ 776 ug/kg 97 (73%-116%) 

o-.Nitrotoluene 800 c :..n 746 ugfk:g 93 (68%-122%) 

p-Nirrotolu<::ne 800 u ND 757 ug!kg 95 (67%-125%) 

**1,2-dinirrobenzcn:o 400 372 383 ug.'kg 96 {71%-118%) 

QC120030! 710 G7158036 Jv<.SD 
I ,3,5-Trinitrobenzene 800 u ND 822 ug/kg 6 103 (0%-20%) 09/28/02 17:49 

2,4,6-Trinitrotoluene 800 u )'.;"[) 9"~ -L ug/kg 7 115 (0%-20%) 

2,4-Dinitroto!uene 800 I; ::-.n 782 uglkg 98 (0%-24%) 

2,6-Diniuotolueoo sou u ND 847 ug!kg 1 106 (0%-21%) 
2-Amino-4,6-dinitroto!uene 800 u ND 824 ugikg !3 103 (0%-20%) 

4-Amino-2,6-dinittotolue!l'! 800 u ND 733 uglkg 44'" 92 {0%-20%) 

HMX 800 u ]'I.'D 843 uglkg 7 105 (0%-38%) 
Nitrobenz<"rte 800 u -;.;n 771 ug/kg 3 96 (0%-21%) 

RDX 800 u ND 797 ugtkg 2 100 (0%-35%) 
Terry! 800 u j\j1) 141 uglkg 58* 18 (0%-30%) 

m-Dinitrobenzene 800 u ND 828 ug!'kg 5 104 (o<Jf,-23%) 

m-N.itrotoluene 800 u ND 775 ug/lcg 0 97 (0%-20%) 

o-·Nitrotolue.ne 800 u :NT> 776 ug!kg 4 97 (0%-23%) 
p-Nitroto!uene 800 u l\Tl 798 ug!kg 5 100 (O<Ji-22%) 

**1,2-di nitrobenzene 400 372 397 ug/kg 99 (71%-118%) 

Notes: 
RER is calculated at the 95% contklence level (2-sigma). 
The Qualifiers in this report ::.re dcfi=d. as follows: 

Recovery or %RPD not "'ithin acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD's are n01: applicable where tl 

!ndk.ates ana!yte is a surrogate compouud. 

B 

H 

J 
p 

u 
X 

X 

X 

The ana!yte was found in the blank above the effective :t-.IDL 

Holding time was exceeded 

Estimated value, the analyte concentration fell above th" effective MDL anrl below the effective PQL 

The respoll.Se between the confl.l:Ination column and the primary column is >40%D 

The analyte was analyzed for but not detected below this concentration. For Organic and Inorgani~: runlytes the result is less !han the effective MDL. I 

Presurnptiv~ ;wide:lce that the i!lli!lyte is not present. Please see narrative for further information. 

Pre~umprive evidence that the ana.ly!e is not present. Please see nmative for further infrom:cion. 

Uncerr:tin identification for gamma spectroscopy. 

Nl A indicates that spike r:xovery limits do not apply when sample con=tration e)(ceeds spike cone. by a factor of 4 or more. 
" The Relative Percent Difference (RPD) obtained from the sample duplicate (DEP) i~ evaluated against the acceptence cri.K'Tia when the sample is gr"~tt.T thllll 

five times (5X) me contract required. detection limit (RL). ill cases where either the sample or duplicate value is less than SX the RL, a (."Ontrollimit of+/
the RL is used to evaluate the DUP result. 
For PS, PSD, and SDIL T results. the values listed are the measured a..uounts, not final concentrations. 

Where the analytical method has been pcrfonned under NELAP certification, th.e analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 
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HPLC Narrative 
Sandia National Labs (SNLS) 

SDG 67158-1 

Mellic.>di Analvsis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batch Number: 

Sample Analysis 

Nitroaromatics and Nitramines by High Performance Liquid 
Chromatography (HPLC) 

SW846 8330 

SW846 8330 PREP 

202049 

202046 

The following samples were analyzed usjng the analytical protocol as established in SW846 
8330: 

SampleiD 

67169007 

1200301687 

1200301688 

1200301689 

System Conflgm·ation 

ClientiD 

059826-004 

XBLKOl {Blank) 

XBLKO! LCS (Laboratory Control Sample) 

XBLKOlLCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an HP 
Model 1050 HPLC or HP ModelllOO HPLC with programmabJe gradient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the confirmat1on system. The 
HPLC 1050 is coupled to a HP Model Gl306A Diode Array UV detector, and the HPLC 1100 is 
coupled to a HP Model G 1315A Diode luray UV detector which monitor absorbance at the 
following five wavelengths: I) 214 nm; 2) 224 nm; 3) 235 mn; 4) 254 nm; 5) 264 run . 

Page 1 of 4 
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The prtruary HPLC :-;ystcm is usually identified with either a designation of HPLC #2, or hplcb 
jn the raw data printouts. The confinnalion HPLC system is usually identified wi[h a designation 
of HPLC #1, or hp!ca m the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC #3. or hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confirmation analysis .. 

Chromatographic Columns 

Chromatographic separation of nitroaromatic and nitramine components is accomplished through 
analysis on the foHowing reversed phase co1urrms: 

HP: Hypcrsil BDS-C1 K, 2'10 mm x 4 mm O.D. containing 5 urn particle size. 

Confirmation of nitro aromatic and njtramine components, initially identified on one of the above 
columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UGS-5, 250 mm x 4.6 mm I.D. 

The primary column is used for quantitation while the confirmation column is for qualitative 
purposes only. 

Preparation/AnaJvtical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, fnc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Initial Camn·ation 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All ~alibration verification standard(s) (CVS, ICV or CCV)rcquirements have been met for this 
SDG. 

Quality Control (QC) Information 

Surrogate Recoveries 
t\H the surro~te recoveries were within the established acceotance criteria for tllis SDG. 

~ A 

Blank Acceptance 
The bh:..•k(s) analyzed -vvith this SDG met Lhe established acceptance criteria. 
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• LCS Recovery Statement 
Tv,;o of the required spiking analytes were not within the S:t\'LS 80-120% acceptance limits in the 
laboratory control sample (LCS). All the LCS recoveries were within the GEL ~PC limits. The 
GEL SPC limits are on the Certificate of Analysis. Please see the cmails in the 0..1iscellaneow; 
Section. 

LCSD Recovery Statement 
Two of the re-quired spiking analytes were not within the SNLS 80-120% acceptance limits in the 
laboratory control sample duplicate (LCSD). A!l the LCSD recoveries were within the GEL 
SPC litr.Jts. The GEL SPC limits are on the Certificate of Analysis. Plcm;e see the crnalls in the 
Miscellaneous Section. 

LCS/LCSD RPD Statement 
All the re1ati ve percent differences (RPD) between each LCS and LCSD were witlrin the 
required acceptance limits. 

QC Sample Designation 
A matrix spike/matrix spike duplicate was not performed will] this batch due to limited sample. 

Technical Information 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL assigns holding times 
based on the associated methodology that assigns the date and time from sample collection or 
sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. 
Those holding times expressed as days expire at midnight on the day of expiration. 

Preparation/Anal}1ical Method Verification 
All procedures were performed as stared in the SOP. 

Sample Dilutions 
!\one of the samples in this SDG required dilutions. 

]\,fisceUaneous Information 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) hm; been generated for this SDG. 

1\.fanual Integration 
No manual integrations were required for any data file in this SDG. 

Additional Cornmcnts 
Confirmation analysis was performed on some of the samples in this batch. The value.'> reported· 
are from the primary analysis. The confinnation analysis 1s used for qualitative purposes only. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

• Page3of4 
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The Fonn 8 escs the retention time of the surrogate as a measure of how close tlte retention time 
of the samples and QC are to a standard component. The Instrument Blank does not contain the 
surrogate. 

The following ana1ytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrutolucne b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.) 
n-Nitrotoluene, p-Nitrotoluene and o-::-.Jitrotoluene. As a result some of these ana1ytes may be 
flagged with a P quallfier. The coelution from the cyano column should be considered and the 
values as suspect to the sample. 

Certification Statement 

*\\'here the analytical method has been performed under NELAP certification, the analysis has 
met aU of the requirements of the NELAC standard unless othenvise noted in the analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, a11 data 
designated for CLP or CLP-1ike packaging will receive a third level validation upon completion 
of the data package. 

/ 

-~~~/_:~9-z/Y?:':"'-~ 1 , / Reviewer:_._.-'-'<'l-=-.t~=-"~~c:::.£-t_j//'-_L /a.L6,L.~~==r<.._'=---- Date:_ /0 /_ //__,' /'.'---'--!_ vv_L. ______ _ 
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QCSummarv 

Reoort Date: October 14, 2002 
Client: Sandia National Laboratories Page 1 of 2 

MS-075fi 
P.O . .Bux 5800 
.A.llluq~que, I-. ... ;w Me;tic~; 

Contact: Plmlela :'of. Puissant 

Workordu: 67169 

Pan:rtn.:UD.e NOM .-~-_§~ Qual QC Units RPD% REC% Ran~ Aiilst _ Date Time_ 

HPLC Explosives FM.eral 
!latth 202049 

QC12003UJ61l8 LCS 
1,3.5-Trinitrob= 1.04 0.956 ug!L 92 (84%-110%) JLW 09119102 10:36 
2,4,6-Trinitrotoluene 1.04 0.%5 ug!L 93 (85%-110%) 
2,4-Dinitrot{)luene 1.04 0.1:63 ug/L 83 (78%-IIO%) 
2,6-Dini.trotoluene 1.04 0.915 ug!L 88 (79'JH10%) 
2-Amino-4,6-dinitrotoluene 1.04 0.967 ug/L 93 (77%-110%) 
4-Amino-2,6-dini.trotoluene 1.04 0.909 ug!L B8 (59%-IIO%) 
HMX 1.04 0.975 ug!L 94 (86%-110%) 
Nitrobenzene !.04 0.770 ug/1. 74 (68%-110%) 
RDX 1.04 0.932 ugJL 90 (76%-110%) 
Terry! 1.04 1.01 ug/L '57 (73%-110%) 
m-Dinitrobenzeue L04 0.868 ugiL 84 (76%-110%) 
m-Nirrotoluene 1.04 08:29 ug/L 80 (73%-l!O%) 
o-Nirrotoluene. 1.04 0.830 ug/L 8{) (69'JH10%) 
p-Nitrotoluene 1.04 0.854 ug;1.. 82 (73%-llO%) 

"'* 1 .2·dlnitrobenzene 0.519 0442 ug/L 85 (59%-ll8%) 
QCI20030J689 LC.SD 

I ,3,5-Triuitrobe:nzene 1.04 0.960 ug!L 0 92 (0%-20%) 09/19/02 11:19 
2,4,6-Trinitrotoluene 1.04 0.966 ug/L 0 93 (0%-20%) 
2,4-Dinitrotolu.ene 1.04 0.848 ug!L 2 82 {0%-20%) 
2,6-DinitrOtoluene 1.04 0.876 ug/L 4 84 (0%-20%) 
2-Amino-4,6-dinitrotoluene 1.04 0.%9 ug/L 0 93 (090-20%) 
4-Amino-2,6-dinitrotoluene L0.1 0.909 ug/L 0 88 (0%-24%) 
HJ\.fX 1.04 0.974 ugll_ 0 94 (0%-20%) 
Niuobenze11e LU4 0.762 ug!L 1 73 (0%·20%) 
.RDX 1.04 0.928 \lg/L 0 89 (~-20%) 

Terry! 1.04 1.01 ug!L 0 97 (0%-20%) 
m-Dinitrobenzene J.(}l 0.849 ug/L 2 S2 (Q%-20%) 
m-~itrotolu~r.e 1.04 0.819 ug!L 79 (0%-20%) 
o-:•i'itrotoluene !.04 0.814 uglL 

.., 78 (()'it,-23%) "' p-;,iitrOloluene 1.04 0.855 uefi. 0 82 (0%-20%) 
*~ 1,2-dinitrobenzene 0.519 0.437 ug/L 84 (59%-118%) 

QC1200301687 MB 
1,3,5-Trini!robcracne u ND ugJL 091!9/m 09:54 
2.4.6-Trinitrotoluene u ND ug/L 
2,4-DinitrotoJuene u ND ug!L 
2.6Dinitrol<llueoe u ND ug!L 
2-.;\ruino-4,6-dinitrotolueue u ND ug/L 
4-Amiuo-2,6-dinitrorolueoo u ND ug/L 
HMX u f;TJ ug/L 
Nitrobenzene u 1'-o'b ug/L 
RDX p 

•-' .:-.'D ug!L 
Tetryl L" :'-11) uglL 

• 
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Workor-der. 67i69 

Parnmame .. NOM 
HPLC Expkl..siv"5 Federal 
Batch 202049 

m-Dinitrobe!ll!eoe 

m-Nitrotoluene 

o-Nitrotoluene 
p-Nitrotoluene 

• •1 ,2-dinirrobenzene 0.519 

Notes; 
RER is calc.ulatc<i at the 95% confidence level (2-sigma). 
The Qualifiers in this report :l.re defined as follows: 

QCSw:nmar;y 
Page 2 of 2 

Sample Qual f)C Units RPD% REC% ~ Anlst Date ll.llle 

l' !'.I'D ug/L 
u ?'ill ug!L 

u ~ ug/L 
u ?«Tl ug!L 

0.474 ug/L 91 (59%-118%) 

* 

""" 
Recovery or %RPD not wirhill acceptance limits and/01' spike amount not compatible with the srunple or the duplicate RPD's are not applicable where ~ 

Indicates analyte is a sun·ogate compound. 

B 

H 
J 

p 

u 
X 

X 

X 

The anal)'te was fou::~d in the blank above the effective MDL. 

Holding time was e"ceeded 

Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL 

'The respcnse be-tween the confinnation column and the primary column is >40%D 

The analy1e was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. J 

Presumptive evidence that the analyte is not present. Please see t!l!rnl.tive for furrher information. 

Presumptive evidence that the analyte is not present Please see Ml'Tlltive for further infromation. 

Uncertain identification for gamma spr;.ctroscopy. 

N/A indicates that >--pike =very limits do not apply when sample collCentrarioo exceeds spike cone. by a factor of 4 or more. 
"The R<:iative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated again.st the acceptence criteria when the sample is greater than 

five times (5X) :be contract required derection limit (RL).ln cases where either the sample or duplicate value is less than SX the RL, a con.lrollimit of+/-
the RL is used to evaluate the DUP result. 
For PS, PSD, and SDIT.T results. the values listed are the measured .amounts, nor final ccncentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requi..--ements of the NELAC standard unless qualified on the QC Summary . 
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Sample Analysis: 

Inorganic Case Narrative for 
Sandia National Laboratory 

SDG#67158 

The follov,;ing samples \vere prepared and analyzed usmg the methods referenced in the 
"MethocliAna:y:;I:; InfoTtrultion'' section of this narrative 

SampleiD 
67158020 
{)7158021 
67158022 
G/158023 
67158024 
67158025 
67158026 
67158027 
67158028 
67158029 
67158030 
67158031 
67158032 
67158033 
67158034 
67158035 
67158036 
67158037 
67158038 
1200303449 
1200303453 
l200303451 
1200303450 
1200303452 
1200303376 
1200303379 
1200303377 
1200303378 

l'~ietbod/ Analvsis Information: 

Analytical Batch #: 
Prep Batch#: 

Client ID 
059820-002 
059821-002 
059822-002 
059823-002 
059824-002 
059825-002 
059828-002 
059829-002 
059836-002 
059837-002 
059838-002 
059839-002 
059841-002 
059842-002 
059843-002 
059844-002 
059846-001 
059847-002 
059848-002 
Method Blank (MB) ICP-202762/20'2760 
Laboratory Cor.trol Sample (LCS) 
059846-001 L ( 6715 803 6) Serial Diiution (SD) 
059846-00lD (67158036) Sample Duplicate (DUP) 
059846-00lS (67158036) Matrix Spike (MS) 
Method Blank (MB) CVA.A.-202730/202729 
Laboratory Control Sample (LCS) 
059846-00lD (67158036) Sample Duplicate (DUP) 
059846-00IS (67158036) Matrix Spike (fvfS) 

202762,202730 
202760,202729 

Standard Operating Procedure: GL-MA-E-013 REV.6; GL-i\iA.-E-010 REV.10 
SW846 6010B: S\V846 7471A Analytical Method: 

Prep .Y!ethl)d; SW846 3050B; S\V846 7471A 

System Configuration 
The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled 
plasma atomic emission spectrometer. The instmment is equipped with a Meinhardt nebulizer, cyclocic 
spray chamber, a:nd yttrium intemal standard. Operating conditions for the Trace TCP are set at a power 
level of 950 \Varts. 1l1e instrument h2.s a peristaltic pump flow rate of 140 RPM (2.0 mL/min sample 
uptake rate), argon gas flows of 15 L/min and 0.5 L/m.in for the torch and auxiliary gases, and a pn::5sure 
setting of 26 PSI for the nebulizer. 
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M~rcury analysis was performed on a Perkin-Elmer Flow L'1jection Mercuiy System (FllviS-400) 
automated mercury analy?cr. The instrument consists of a cold \apor atomic ab::;orption spectrometer set 
to detect mercury at a v:a velcugth or 254 !lHL Sa:np!e intrOclllCUOfl tlu·ough the tlow injection system iS 

pcrfom1ed via a peristaltic pump at 9 w.Lloin :::nd nitrogen carr:er gas rate of 5 L/mi:1. 

Sample Preparation 
Ali samples were prepared in accordance with the referenced S\V-846 procedures. 

Calibration Information: 

lnitial Calibra.tion 
b:;tntment calibrations are conducted using rr..ethod and instrument manufacturer's specifications. All 
ir.i~al calibration requirements have been met for this analysis. 

CRDL Requirements 
All CRDL standards met the referer:ced advisory control limits. 

Continuing Calibration (CCV) Requirements 
All CCV star.dards bracketing this SDG met the established recovery acceptance criteria. 

Continuing Calibration .Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) bracketing this SDG met the established acceptance criteria. 

ICSAIICSAB Requirements 
All interference check ::.tandard (TCSA ar:d fCSAB) elements associated INith this SDG met the 
established acceptance criteria. 

Qualitv ContTol (QC) Information: 

Method Blank Acceptance 
The preparaiion blanks analyzed \vith this SDG did not contain analytes of interest at concentrations 
greater than the required detection limits (RDL). 

LCS Recovery Statement 
All LCS spike recoveries for this SDG were within the established acceptance limits. 

QC Sample Designation 
Sample 059846-001 (67158036) was designated as the quality control sample for the ICP and CVAA 
batches. Each batch jnc1udcd a sat-nplc duplicate (Dl;P) and a matrix spike (MS). TI1e ICP batch included 
a serial dilution (SD) . 

.\'IS Recovery Statement 
The percent recoveries (%R) obtained from the MS analyses arc evaluated when the sample concentration 
is kss than four times (4X) the spike concentration added. AJI qual;fying elements met the established 
acceptance limits for percent recovery. 

RPD Statement 
The relative percent difference (RPD) obta1ned from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of20% when the sample is greater than five times (5X) the contract required detection 
limit (RDL). In cases wl1ere either the sample or duplicate value is less than 5X the RDL, a control limit 

76 



• 

• 

of+/- L'-le RDL is used to evaluate the DUP results. All applicab}e elements met the DLTP acceptance 
criteria except arsenic, as indicated by the "*"qualifier on the QC sumr.1:1ry. 
Serial Diluti<m % Difference Statement 
Tite scr:al dirution is used to assess interference caused by matrix suppression or enhancement. R<nv 
eicmcn concentrations that arc at least SOX the instrument detectio:J limit (IDL) for ICP analyses a:·e 
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria. 

Technical Information: 

Holding Time Specifications 
All samples w-ere analyzed ·within the specified holding times. 

Sample Dilutions 
Dilutions are perior:ned to minimize matnx interfe:-ence resJlting from e:evated mineral clement 
concentrlltions and/or to bring over range target analyre concentratwns mto the linear calibratior. range of 
the instruments. The samples were dih.:ted the standard 2x for soils on the ICP. No dilutio::1s were 
required for the CVAA analysis. 

Miscellaneous Information: 

NCR Documentation 
Nonco:1formance reports are generated to document procedural anomalie:; that may deviate from 
refere:1cec SOP or contractual documents. No NCR's we:·e issued for this SDG. 

Additional Comments 
The addition<:l comments field is used to addre~s special issues associated with each analysis, clarify 
method/contractual issues pertainir.g to the analysis and to list any report documents generated as a result 
of sample analysis or revie\V. Additional comments were not required for this SDG. 

ReviewNalidation: 

GEL requires all analy-tical data to be verified by a qualified data valldator. 

The foU01'~<'ing data validator verified the data presented in this SDG: 

Reviewer: _ _,Q"""'(_.· (;...· :_$._1'-'-"~"".:..\ .'#oL"'-J_,_/_v.____..-==-...=-·---

Date: ----'-iQ ... '..;./_S .... I""'c;...;L,..__ ___ _ 
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OCSummar;v 

Rt,port Date: Oct()Der 8, 200l 
Client: Sandia N:?ltional Laboratories Page l of 2 

M:S-0756 
P.O. Box 5!i01J 
Albuquerque, New ~>'lexko 

Contact: Paznela M. Puissant 

W orkord.er: 67l58 

--·- -----------
P annna..TUe NOM _iamp!e Qual ___ ___ QC Units Rr.Q.Th __ -~C% Ra.~~e .. Anlst Date Tjme 

:vl:etals Analysis-ICP Federal 

B'uch ~02i62 

QCJ 20\.130:"45() 67!50036 DUP 
Arsenic 4.96 3.18 mg/kg -1'1~ (0%-20%) HSC l0/03/02 23:13. 
Barium 22.8 216 mg/kg 5 (OS'i? 2WXo) 
Cadmimn 0194 0.211 mg/kg N/A r, ( ~/-0.490) 
Chromium 9.50 9.61 mglkg 1 (0%-20%) 
Lead 5.47 5.14 mglkg 6 (0%-20%) 
Selenium BU ND BU ;'\D mg/kg N/l:t._ (+/-0490) 

Silver J 0.441 0089 mg/kg ':\lA ·' ( +1-0.490) 
QC:!7.00303453 LCS 

Arsenic 192 205 mglkg 107 (79%-121%) 10/0.1/02 20:56 
Barium 417 462 mglkg Ill (80%-120%) 

Cadmium 125 137 mg/kg l!O (81%-119%) 
Chrcmiur:J 133 144 mg/kg !08 (77%~J235t;) 

Lead 160 175 mglkg 109 (78~-123%) 

Selenium 97.0 B 103 mg/kg 106 cn'1r-J2S%l 
Silver 115 !35 mg/k:g 118 (55%-145%} 

QC!200303449 MB 
Arsenic u ND mg./kg !0!03102 20:5·J· 
BJ..'":itJm u ND mglkg 
Cadmium u ND mg/kg 
Chromium c r--.L> mg/kg 
T.ead 1: !\TI mg/kg 
Selenium J 0.201 mg!kg 
Silver u ~D mg/kg 

QC12003034.52 67158036 MS 
Arsenic ).';_6 4 96 24.7 mglkg 84 (7:i%-J25S'tj 10103102 23: 19 -
Bccri~.:m 23.6 228 264 mgikg N/A (75t;7Q-12:5<-;~) 

C~.drnium 23.6 0.194 22.0 rng/kg 92 (75%·125o/c-) 
Chromi:Jm 23.6 9.j0 33.3 mg:!kg lOl (75%-125o/r) 
Lead 23.6 5.47 27.5 Ing/kg 93 (75%-125%) 
Selenium 23.:5 BU 1\'D B 20.9 mglkg XX (75%-125%) 
Silver 23.6 J 0441 23.0 mgikg 96 (75%-!25%) 

QC1200301451 67158036 SDlLT 
Arsenic 50.6 9.65 uy'L 4.'!5 l 0103102 13:07-
Barium 2320 466 ugtl, .22(; 

Cadmium 1.98 I_~ l\D ug/L N/A 
Chmmiurr. 96.9 19.6 ugll l 
Lead 55.8 114 ugtL 1.86 
Selenium BU l\"D BT' l\D uz-11 .. !:\lA 
Silver J 450 1 uo ug/L 21.9 

Metal< Anal:;--sis-:Vlercury Federal 
B,tch 202730 

QC120C>303377 67i5S036 DCP 

• 
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Wo:rkord:::r: 67I5g 

Pal'l~Wiitnle NOM 

Metals A.aaiy:Us-!'rlercury Federnl 
natcb 202730 

Mercmy j 

QC1200303379 LCS 
:Vlercuzy 23.6 

QCI200303376 MB 
MCI"L""Ut"J 

QCI200303378 67158036 MS 
Mcrt\lr'i 0.089 J 

Notes; 
RER is calculated at the 95'% confidence level {2-sigma). 
The Qualifiers in !his repon are defined as follows: 

QCSummatJ' 
Page lo£ 2 

s~" -~ gc Uniis RPD<ii? ___ ?-:.'_C'iD ~ Anist _ Date __ ume 

0.00718 j 0.007/S m~g N/A (+i-Q_00%,5)N0Ri 10/07/02 11:10· 

26.2 mglkg 111 (66%-134%) 10/07/02 10:30' 

u ND mg/kg WiOi/02 I D-26 

O.C'.W18 0.0995 mglkg 104 (75%-125%) 10i07!02 j 1:16-

.. Recovery or ~RI'D not within accepumce .iimil:s and/or spike arnonot not compatible wi!h the san1ple or the duplicate RPD"s are nor applicable where d 

Indicates nna!yte i.s a surrogate compound. 

B The analyte" was found in the blank above !he effective MDL. 

H Holding time was exc:eeded 

J Estimm:ed value, the alla!yte concemration fell abov-e the effective MDL and below me effective PQL 

P The response between the confirmation column i!IId the prim;uy column is >40%0 

U Tho a.-1alyte was analyzed for bur nor detected below !.his concentmt!on. For Organic and Inorganic analytes the result is less !.han Lhe effective MDL. J 

X Presumptive evidence that the analytc is not present Please see narrative for further infon..'lation. 

X Presumptive evidetlce that the anl!!yte is nor present PlellSe see o=tive for furt!'l.cr infromation. 

X Vncemt:n identificatiun fer gamma.:pectto1copy. 

Nit\ indicates that spike recovery limil5 do not apply when sample ~oncentrntion exceeds spike cone. by "-factor of 4 or more. 
"The Relative Percent Difference (RPD) obtained from th0 sa:nple duplicate (DUP) is evalualed against the acceprence criteria when tl:c sample is grcill:cr clw.n 

five times (5X) the contract required derection limil {RL). In ca.s::s where either the sample or duplicate ••al;.ce is less lhan 5X the RL. a controllimi! of +1-
du: RL is used :.0 evaluate the DUP result 
For PS, PSD, and SDI:...T resu1ts,lhe values listed are the measared amounts, not flnal concentrations. 

Where the analytical melhod has been performed under !'\ELAP certJfi.cal.ion, the analysis has met all of the 
n~q111rer.ents of the. :-IDLAC standard unless qual!f:ed on the QC Summary . 

2 
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Sample Ana!vsis: 

Metals Case ::\"arrative for 
Sandia I\ational Labs (S:\'LS) 

SDG# 67158-1 

The foLlowing samples first extracted by SW 846 method J 311, then prepared and analyzed using the 
methods referenced in the "Method/Analysis Information" section of this nam1tive: 

Sample ID 
67169010 
1200307728 
1200307729 
1200307666 
1200307669 

MetbQrl/ Analvsis Information: 

Analytical Batch #: 

Prep Batch #: 
Analytical Metbori: 
Prep Method: 

Client ID 
059826-007 
Methods Bla.nk (MB) ICP-204455/204453 
Laboratory Control Sample (LCS) 
M~thocls Blank (MB) CVAA-204420/204419 
Laborarory Control Sample (LCS) 

204455,204420 
204453,204419 
SW846 6010B, SW846 7470A 
SWS46 3010, SW846 7470A 

Standard Operating Procedure: GL-MA-E-013 REV.6, GL-:MA-E-010 REV.lO 

System Configuration 
The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic 
spray chamber, m:td yttrium i.nLemal standard. Operating conditions for lhe Trace ICP are set at a power 
level of 950 warts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mLfmin sample 
uptake rate), argon gas flows of 15 Llmin and 0.5 L!min for the torch and auxiliary gases, and a pressure 
setting of 26 PSI for the nebulizer 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS-400) 
automated mercury analyzer. The insi.rument consists of a cold vapor atomic absorption spectrometer set 
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow itljection system is 
perfofl11<:)(} via a peristaltic pump at 9 mL!min and nitrogen carrier gas rate of 5 Umin. 

Sample P.reparatiou 
All samples were prepared in accordance with the referenced SW-8116 procedures. 

Calibration Information: 

Initial Calibration 
Instrument cal1brations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for the analyses. 

CRDL Requirements 
All clement recoveries in the CRDL standards met the advisory control limits (70%- 130). 
ICSAJJCSAB Requirements 
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the 
established acceptance criteria. 

79' 
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Continuing Calibration (CCV) Requirements 
All CCV standards bracketing samples frum this SDG met l11e established recovery acceptance crite1ia. 

Continuing Calibration Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) bracketing samples from Lhis SDG- met the established 
acceptance criteria. 

Quallt:.Y Contr·o! (QC) Inforw.ation: 

Method Blank Acceptance 
The preparation blanks analyzed with this SDG- did not contain analytes of interest at concentrations 
greater than the client required detection limits (CRDL). 

LCS Recovery Statement 
All LCS spike recoveries for this SDG were within the required acceptance limits. 

QC Sample Statement 
Sa.i"llple 060043-003 (67821004) from SNLS SDG 67821 was designated as tl1e quality control sample for 
the JCP batch. Sample 059582~0f)7 (67354008) from SNLS SDG 67354 \Vas designated as the quality 
control sample for the CV AA. batch. A matrix spike (]viS) and a sample duplicate (DUP) were analyzed in 
each barch. A serial dilution (SD) was analyzed in the ICP batch. · 

MS Recovery Statement 
Tht: per(::ent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four times ( 4X) the spike concentration added. The MS analyses met the recommended 
quality control acceptance criteria for percent recovery (75%-125%) for all applicable analytes. 

DUP RP'D Statement 
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of 20% \vhen the sample is greater than five times (5X) the contract required detection 
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit 
of +1- the RDL is used to evaluate the DUP results. AlJ applicable elements met tbe DUP acceptance 
criteria. 

Seria] Dilution % Difference Statement 
The serial dilution is used to assess interference caused by matrh suppression or enhancement. Raw 
element concentrations that are at least SOX the MDL for ICP analyses are applicable for serial dilution 
assessment. AU applicable analytes metthe acceptance criteria. 

Technical Infonnation: 

Holding Time Specifications 
All samples in rhis SDG met the specified holding time requirements. 

Sample Dilutions 
Dilations are performed to minirrrize matrix interferences (e.g., those resulting from elevated mineral 
element concentrations) present in the sample and/or to bring over range target analyte concentration~ into 
the linear calibration range of the instruments. No dilution was necessary . 

Miscellaneous Information: 
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NCR Documentation 
Nonconforrnance reports (NCRl are generated to document procedural anomali~s that may deviate from 
referenced SOP or contractual documems. No NCR was generated with th:is SDG. 

Additional Comments 
The additional comments field is used ro address special issues sssociated with each analysis. clarify 
mcthod!contractual issues pertaining to the ru1alysis and to list any report documents generated as a result 
of s:~mplc analysis or review. Additional com.'Y!ents 1.vere not required for this SDG. 

Review!Validation: 

GEL requires all analytical data to be verifted by a qualified data validator. 

The following data validator verified the data presented in this SDG: 

Reviewer:Q~· ".n::qU, ~___) 

Date; 10 1\5L!Jj_~·-···--····-

7S 



• 
QCSummarv 

Reoort Date: Octoher 3,1002 
Client: Sandia National Lahoratori-es Page I of 2 

MS-0756 
P.O. Box 5800 
A,Jbuquerque~ l\'ew Mexico 

Contact: Pamela M. Puis~ant 

\Vorkordcr: 6716? 

Parmname NOM Sam~le ~L- QC [nits RI•O% REC% Range_ .. Anlst Dale Time 

;'\.letal' Analysis-lCP F..der.;l 
B>tch 204·!55 

QC.Jl00307730 67821004 DUP 
Arsenic t! )TD u :-m mg/L );/A (+/-0.005) HSC ]1}/0!102 23:3(1. 

Barium J 3.81 ug/L £..."/A " {+f-5.00) 
Cadmium 1 0.00473 1 0.00469 mg/L N!A A (+/-0.005) 
Chromium BJ 0.00101 BJ 0.000999 mg/L N!A II (+/-0.005) 
Lead 0.00387 0.00421 mg/L N/A r. ( t·/-().0[;5) 

Selenium u ND u ND m,g~L NIA (+1-0.005) 

Silver u N'D u ND mg/L N/A {+/-0.005) 
QC!200307719 LCS 

Arsenic 0.500 0.504 mg!L 101 (80%-120%) 10/0l/02 22·54 
Barium 500 516 ugiL !03 (80%-120%) 
Cadmium 0.500 0.510 mg/L 102 (80%-120%) 
Chromium 0.500 B 0.513 mg/L !03 (80%-120%) 
Lead 0.500 0.520 mg/L. 104 (80%:-120%) 

Selenium 0500 0.495 mgiL 99 (809r.-l20%) 
Silver 0.500 0.491 mg/L 98 (80%·120%) 

QC!;';00307728 M:fl 
.A...rscnic {.; :ND lng!L J0/01/02 22.48. 
Barium c ::,1) ug!L 
Ddmium u ~'D rng/L 
Chromium J 0.000567 rng/L 
Le<!d u ND mg/L 
Selecium u ND mg/L 
Silver u l\:TI mg/L 

Qr 1 200307731 678:!1004 MS 
Arsenic 0.500 u l'<'D 0.504 mg/L 101 (75%-125%) 10/01102 23:36 
Barium 500 573 ~>giL 104 (75%-125%) 
Cadmium 0 500 J 0.00473 0.514 mg/L 102 (75%-125%) 

ChrcHniu:n 0.500 BJ 0.00101 B 0.518 n1g!L l'JJ (75~~-125~:(.) 

L(:ud 0.500 0.00387 0.525 mg/L 104 (75%-!25%) 

Sel.eniun1 0500 u :ND 0503 mg/L 101 (75qf:.f25%l 

Silver 0 . .':00 u ND 0.491 mgiL 98 (7.39:::~1::!5%) 

QC 1200307'/32 67B2:C04 SDlLT 
Arsenic u :N'D 2.65 ug'L N/A 10101/02 23:24 

Barium 0.888 ug/L N/A 
Cadmium J 4.73 J 0.787 ug:/L 15.8 
Chrcmi-.1n1 !3J 1.01 BJ 0.9J7 ug!L 352 
Lead J 3.87 J 1.91 ug/L 146 
Selenium u N'D u l\Tl ug/L ?'/A 
Silv~r u ND u 1\'D ug/L ~!A 

'\1ctats Analysis-Mercury Federal 

BalCh 2()4.o;20 

QCJ200307667 6"7354008 DUP 
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Workorder: 67169 

----~- -------
Pannn.ame ~O:VI 

Metals A.nruysiS-M;,rtl!ry Federal 

Bxh 2.0442(1 

Mercury l' 
QC I 200 30i669 LCS 

~tcrcury 0.002 
QC1200307666 MB 

Mercury 
QCJ:'.J)()3:)7668 671'14008 f\.1$ 

.\-lercury 0.002 r: 

Kales·. 
R.ER is calculated at the 95% co.Jniidence level (2-sigma). 
The Qun!ifiers in ibis report arc defined as follows:· 

QCSmnmary 
Paj;!e 2 ol :Z 

SnmElc ~ oc l.Jnits ;R.P.Do/C REC% Ra!!ge Anlst Date_:rl!I}e _ 

ND u ND m~L '{lA (-;-!-0.0002) NOR 1 10/0 1102 J !;27 

0.002!3 mg/L 106 (80%-120%) !OJOl/0211:17 

u )\1) mg/L 10/01/02 11·15 

ND 0.0021 mgJL lOL (75%-125%) 10/01!02 1129 

Recovery or %RPD not witbin acceptance limits and/or spike amount not compatible witll the sample or the duplicate RPD's are not applicable where t 

B 

H 

p 

u 
X 

X 

X 

lndJcate> analyte is a surroglltc compound. 

The anOJlytc was found in the biank. above the effective 1\·IDL. 

Holding time was exceeded 

Estimated value, tile analyte concentration fell above the effective MDL wd below rhe effecLJve PQL 

The respome between the c-onfirmation column and the primary colmnn is >40%0 

The anaJytc was analyzed for but nol detected below thi~ conceotrarion. For Organic :md Inorganic anolytes the result is less than the effective !viDL J 

Presumptive evidence that the analyte is not pres~nt. Pleas: see n=ative for further information. 

Presumptive evklencc that the :maJyte is not present. Pknse see narrative for further infromation. 

Un~ertain identification fm gamma spectroscopy. 

r>!A indicates tha1: spike recovery limiL> do not apply when sample concentration exceeds >pike cone. by a factor of 4 or more. 
"The ReLui1'e Percent Difference IRPD) obtnined from the $l1.1!1!Jle duplicate (DUP) is evaluated against the acc~prencc criteria wh(;n the sample is greater than 

five times (:5X) the contract required detection limit (RL). ln cases where either the sample or duplicate value isles.> th~n 5X the RL, a control limit of+/-
the RL is used to evaluate the DUP result. 
For PS, PSD, ;md SDJLT results, the values listed are the me<J.o;ured amounts, not final concentrations. 

Wnere the m~a1ytical method has been perfotmed under NELAP certiftcation. the anHly,is has met all of the 

requirer:1enb of the NELAC standard unies~ quafiiied on the QC Summary. 
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Method/AnaJvsis Information 

Procedure: Hexavalent Chromium 

Analytical Method: SW846 7196A 

Prep Method: SW846 3060A 

Analytical Batch Number: 203661 

Prep Batch Number: 203660 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampleiD ClientiD 

67158020 059820-002 

67158021 059821-002 

67158022 059822-002 

67158023 059823-002 

67158024 059824-002 

67158025 059825-002 

67158026 059828..002 

67158027 059829-002 

67158028 059836-002 

67158029 059837-002 

67158030 059838-002 

67158031 059839-002 

67158032 059841-002 

67158033 059842-002 

67158034 059843-002 

1200305731 MB for batch 203661 
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1200305732 

1200305733 

1200305734 

1200305735 

1200305736 

SOP Reference 

DUP of 67099003 

DUP of 67158024 

MS of 67099003 

MS of 67158024 

LCS for batch 203661 

Procedure(s) for preparation. analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative has been analyzed in accordance with Gl.rGC-E-044 REV.4. 

Preparation/Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Jnc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Information" section. 

Calibration lufonnation: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The :instrument was properly calibrated. 

Calibration Verification IDformation 
All calibration verification standards were within the required limits. 

Quality Control (QC) Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
Samples 67099003 and 67158024 were designated for Quality Control. 
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Sample Spike Recovery 
The matrix spike for SNLS sample 67099003 (1200305734) falls within GEL's acceptance 
limits, but outside the client's acceptance limits of 75%-125%. Per client, the batch is reported as 
is. since another SNIS sample in this batch passed their QC criteria. 

Sample Duplicate Acceptance 
The values for the samples and duplicates for this sample group are less than the Practical 
Qu.antitation Limit (PQL); therefore, the RPDs are not applicable. 

Teclmical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaLims system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. 

PreparationfAnalytlcal Method Verification 
All procedures were performed as stated in the SOP. 

Sample DUutiODS 
No samples in this sample group required dilutions. 

Sample Reanalysis 
The samples in this batch were reprepped and reanalyzed due to batch failure. When reagents 
were added, the samples had a massive reaction. The LCS and matrix spikes did not change 
color; tb.ereforet they did not have acceptable recoveries. The analyst added spiking reagents to 
post prep to verify a mistake occurred in the prep process. 

Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis . 

84 
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Method/Analysis Information 

General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG67158 

Procedure: Total Cyanide 

Analytical Method: SW846 9012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 202749 

Prep Batch Number: 202748 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampleiD ClientiD 

67158020 059820-002 

67158021 059821-002 

67158022 059822-002 

67158023 059823-002 

67158024 059824-002 

67158025 059825-002 

67158026 059828..002 

67158027 059829-002 

67158028 059836-002 

67158029 059837-002 

67158030 059838-002 
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67158031 059839-002 

67158032 059841-002 

67158033 059842-002 

67158034 059843-002 

67158035 059844-002 

67158036 059846-001 

67158037 059847-002 

67158038 059848-002 

1200303418 MB for batch 202749 

1200303419 DUP of 67158020 

1200303420 DUP of 67158036 

1200303421 MS of 67158020 

1200303422 MS of 67158036 

1200303423 LCS for batch 202749 

1200303424 LCS for batch 202749 

SOP Reference 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this nauative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation! Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/ Analysis Information" section. 

Calibration Infonnation: 

The :instrument used in this analysis was the following: Lachat QuickChem FIA+ 

83 



• Initial Calibration 

• • 

The instrument was properly calibrated. 

Calibration Verification Information 
All calibration verification standards were within the required limits_ 

Quality Control <09 Info.rm.ation: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance 1imits. 

Quality Control 
Samples 67158020 and 67158036 were designated for Quality Control. 

Sample Spike Recovery 
The spike recoveries for this sample set were within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the samples and duplicates for this sample group are less than tbe Practical 
Quantitation Limit (PQL); therefore, the RPDs are not applicable. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaLims system by hours_ Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding !IDles 
All samples from this sample group were analyzed within the required holding time for this 
method. 

Preparation/ADalytical Method Veritlcation 
All procedures were performed as stated in the SOP. 

Sample Dllutions 
The following QC sample in this sample group was diluted 1:50 due to high concentration for 
this analysis: 1200303424 . 
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Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis . 

84 
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Method/Analysis Information 

Procedure: Hexavalent Chromium 

Analytical Method: SW846 7196A 

Prep Method: SW846 3060A 

Analytical Batch Number: 203665 

Prep Batch Number: 203662 

Sample Anal:rsis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampleiD ClientiD 

67158035 059844-002 

67158036 059846-001 

67158037 059847·002 

67158038 059848-002 

1200305737 MB for batch 203665 

1200305738 DUP of 67158036 

1200305739 MS of 67158036 

1200305740 LCS for batch 203665 

SOP Reference 

Procedure(s) for preparation. analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative bas been analyzed in accordance with GL-GC-E-044 REV.4. 

Preparatioo/Analytlcal Method Verification 

The SOP stated above bas been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Information" section . 

84 
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Calibration Information: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Quality Control <OC) Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
Sample 67158036 was designated for Quality Control. 

Sample Spike Recovery 
The spike recoveey for this sample set was within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the sample and· duplicate for this sample group are less than the Practical 
Quantitation limit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlpbaLims system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. 

Preparation/Analytical Method Verification 
All procedmes were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions . 

84 
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Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis. 

Certification Statement 

* Where the analytical method has been performed under NELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

Renew Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

The following data valldator verified the infonnation presented in this case narrative: 

Date: __ c_;;./o+/~"-"'f-/o"'-7.=--------
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QCSmnmarv 

Reoort Date: October 9, 20.12 
Client: Sandia ~ational Laboratories Page l of 2 

M$-(J756 
P.O. Box 5800 
Albuquerque, New l\·lexico 

Contact: Pamela M. Pufssant 

Workorder: 6715'8 

Pa.'"ml!atne NOM Sample Ql!ll! __ QC Units RPD% REC% ~-~ge Allis I D<tle Time 

Rapid Flow Analysis F•<l•r-al 
Batch 201749 

QC1200303419 67158020 DUP 
Cyanide, Total BJ O.UO BJ 0.077 mglkg N!A"' (+/-0.217) ADF 09123/02 16:05 

0ClZ0030342() 67158036 DUP 
Cyanide, Total BJ 0.117 BJ 0.0523 mg/kg N/A A (+/.().227} 09113102 16:24 

QCI200303423 LCS 
Cyli!lide, Total 2.50 B 2.43 mg/kg 97 (62%-138%) 09/23i02 16:0 I 

QCJ 200303424 LCS 
Cyanid.,, Tot:al 275 B 242 mg!kg 88 (62%-13&%) o<Jn1!0?. 16:04 

QCJ200303418 ~m 

Cyanide, Total 0.048 mg!kg 09123/02 16:00 
QCJ20030342! 61153020 MS 

Cyanide, Total 4.55 BJ 0.110 B 5.32 mglkg ll5 (55%-145%) 0912310:! 16:06 
QC12003GJ422 67158036 MS 

Cyanide, Total 4.55 BJ 0.117 B 4.55 mgfkg 98 (55%-145%) 09/23/02 16:24 

Spectrorudric Analysis Federal 
Batch 203661 

QC 1200305732 67()q9003 DUP 
Hex~valent C!lrlli"Dium J 0.0704 p 

'-1 l\'D mzlkz NIA" (+/-0.0985) BEP2 l0107J02 07:00 
QCI200305733 6715&C24 DUP 

Hexavalent Chrorrrimn u ND u P.."D mglkg N!A (+1-0.0995) 
QC1200305736 LCS 

Hexavalent Clrromium 0.998 L02 mglkg 102 (72%-121%) 
QC1200305731 MB 

Hexavalent Chrumium u ND mg!kg 
QC120030S73-4 670~9003 MS 

Hexavalent Chromium 0.959 I 0.0704 0.700 rng/kg 66 (49%-130%) 
QC\200305735 6715802cl MS 

Hexavalent Chmmium 0.988 u ND 0.909 mg/kg 92 (49%-!30%) 
Batch 203665 

QC1200305738 6715)!(136 D!JP 
Hexaval"'lt Chromium u ND u ND mefkg NIA (+/-0.0971) BEPZ 10/07/02 06:30 

QCL?.0030574il LCS 
Hexavaleot Chromium 0.993 L05 mg/kg 106 (729'<>-121 %) 

QCl200305737 MB 
Hexavalent Chromium u _ND mg;lkg 

QCI200305719 67!58036 MS 
Hexavalc:nt Chromium 0.96•! u ND 079{) myl;g 82 (49%-130%) 

Notes: 
RE.R i~ calculated at the 95% confid.,nce level (2-sig:ma) 
The Quahfien: in this repon are definerl as follows: 

* Recovery or %RPD not wit.~in aceeptance limit;; and/or spih <J.mount not compatible with the sample or the duplic:ue RPD's are not app!k.abk where t1 

** Indicates analyte i> a surrogate comPQ\Ind. 

B The ana!yte was found in the blil!lk above the effective :V!DL 
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QC Summarv 
Workorder: 1>7158 

Parmnmne NOM Sample Qual 

H BoldinE; tir:1e was exceeded 

J Estimated value, the analyte concentr.ttion feU above the erTecti,-e 1v!DL and below the eff~r:tive PQL 

P The re$pon.se h>.!tweeil t:he confirmation column and the primary column is >40%D 

U The analyte was anru)'-:zed for but not dete-.cted below t!;i~ cnncentration. For Organic and Inorganic ana.lytes the result is less than the cff:::ctiYc l\IDL. 

X Presumptive evidence that the analyte is not present. Please see narrative for further information. 

X Presumptive evidence that the analyte is not present Plesse see narr:nive forfurth& infromation. 

X Uncertain identification fo< gamma spectroscopy. 

NIA indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more. 
A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated agaic.st the acceptence criteria when the sample is greater than 

five times (5X) the contract required detection limit (RL)_Jn cases whce either the sample or duplicare value is less than 5X the RL, a control limit of+/-
the RL is used to evaluate the DUP rc:s:u!L 
For PS, PSD, and SDILT results, the values listed are the measured amounts, not fmal concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all. of the 
requirements of the .N'ELAC standard unless qualifierl on the QC Summary . 
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General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG 67158-1 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Analytical Batch Number: 

Sample A!!alysis 

Hexavalent Chromium 

SW8467196A 

201822 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A:, 

SampleiD 

67169009 

1200301230 

1200301231 

1200301232 

1200301233 

SOP Reference 

ClientiD 

059826-006 

MB for batch 201822 

DUP of 67169009 

PS of67169009 

LCS for batch 201822 

• 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative bas been analyzed in accordance with GL-GC-E-044 REV.4. 

Preparation/ Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories. Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Infoxmation" section. 
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Calibration Information: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

CaHbration Verification Information 
All calibration verification standards were within the required limits. 

Qualitv Control (QC) Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
The fo1lowing sample was designated for Quality Control: 67169009. 

Sample Spike Recovery 
The spike recovery for this sample set was within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore. the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaLim.s system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Bolding Times 
The samples from this sample group were received by the lab outside of the method specified 
holding time. 

Preparation/Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions . 
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Miscellaneous Information: 

Nonconformance Reports 
Nonconformance Report(NCR) 4012 was submitted by the PM for sample 67169009 in this 
sample group because the sample was received beyond the recommended holding time for this 
analysis . 
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Method/ Analysis Information 

Procedure: Total Cyanide 

Analytical Method: SW846 9012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 202747 

Prep Batch Number: 202746 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampleiD CllentiD 

67169008 059826-005 

1200303412 MB for batch 202746 

1200303413 DUP of67082013 

1200303414 DUP of 67082014 

1200303415 MS of67082013 

1200303416 MS of67082014 

1200303417 LCS for batch 202746 

SOP Reference 

Procedure(s) for preparatio~ analysis and reporting of analytical data are controlled by General 
Engineering Laboratories. Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation! Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Infonnation" section . 
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Calibration Information: 

The instrument used in this analysis was the following: Lachat QuickChem FIA+ 

Initial Calibration 
The instrument was properly calibrated. 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Quality Control (QC) Information: 

Blank Acc:eptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sampJ,e was within the required acceptance limits. 

Quality Control 
The following SNLS samples were designated for Quality Control: 67082013, 67082014. 

Sample Spike Recovery 
The spike recoveries for this sample set were within the required acceptance limits. 

Sample Duplicate Acceptance 
The Relative Percent Differences between the samples and duplicates for this SDG were within 
the required acceptance limits. 

Technical Information: 

GEL assigns holding times based on the date ~md time of sample collection. Those holding times 
expressed in hours are calculated in the Alpha:Lims system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. 

Preparation/ Analytical Method V erificatimt 
All procedures were performed as stated in the~ SOP. 

Sample Dilutions 
No samples in this sample group required dilutions . 
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Miscellaneous Infonnation: 

Nonconfonnance Reports 
No Nonconformance Reports (NCR) were mquired for any of the samples in this sample group 
for this analysis. 

Certification Statmnmt 

"' Where the analytical method has been performed under NELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

The foDowing data validator verified the information presented in this case narrative: 

ss 
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C'-lient: Sandia National Labor.<tm:ie;; 
MS-0756 

Cont~t~ 

P.O. Box 5800 
Albuqu;;rque, New M:ex!co 
Pamela !V:t Puissant 

Workorder. 67Hi? 
------~-·--

Pannname NOM 

Rapid Flow Analysi> Fcdel"'ll 
Batch 202747 

QCl2003034l3 67082013 DUP 
Cyanide. Total 

QCl2003034!4 67062014 DUP 
Cyanide, Total 

QC1200303417 LCS 
Cyanide. Total 0.050 

QC1200303412 M:B 
Cyanide. Tot::tl 

QC1200303415 67082013 MS 
Cyanide, Total 0.100 

QC12003034115 670820!4 MS 
Cyanide. Total OJOO 
Spectrometric Analysl> l?ederal 
Batch 20!822 

QCl200301231 67169009 DUP 
Hexavalent Chromium 

QC1200301233 LCS 
Hexavalent Chromium 0.100 

QC1200301231) }.ffi 
Hexavalent Chromium 

QCI1003 0 1232. 67169009 l'S 
Hexavalent Chromium 0.100 

NNes: 

u 

1 

u 

J 

HU 

HU 

Rt.R is calculated at the 95% confidence level (2-sigma). 
The Qualifien; in this report are defined as follows: 

~Summarv 

---- ~-~-----
Sample ~~--QC Units 

ND u t-.,1]) mg/L 

0.00469 J 0.0042& mg!L 

0.0475 mg/L 

ll ND rng!L 

!'x'D 0.0927 rngiL 

000469 0.101 mg!L 

~-o HU ND mg/L 

OJOl mg!L 

u ND mg/L. 

ND H 0.087 mg/L 

RPD% 

N!A 

N!A A 

N/A 

Renort Date: September 27, 2002 
Page 1 of 2 

REC% Range Anlst Date Time 

(+/-0 005) ADF 09/23/02 15:51 

(+1-0.005) 09/23102 15:53 

95 (90%-110%) 09/23/02 15:38 

91 (72%-133%) 09/23/02 15:52 

96 (72%-133%) 09/23/02 l5:54 

(+/-0.010) VHl 09/18/02 12:45 

101 (89%-110%) 

87 (80%-122%} 

* Recovery or %RPD not within acceptan~e limits and/or spike ll!llOLnt not c:ompatiblc with the S!L"l1ple or the duplicate RPD's are not applicable where d 

n 
H 

1 
p 

u 
X 

X 

X 

Indicates analyte is a surrogate compound. 

The ana!yte was found in lite blank above the effective MDL. 

Holding lime was exceeded 

Es:i..-nmed value, the an<:~lyte concentration feU above the effective MDL and below the effective PQL 

The response between the contirmation column and the primary column is >10%D 

The anaiyte was analyzed tor but not detected below this concentration. For Org;uric and Inorganic analyres the result is less than the effective MDL. 1 

PreSllii!ptive evidence that the anslytc is not present. Please see narrative for further information. 

Presumptive evidence that the analyte is not present Please see narrative for further infromation. 

Uncertain identification for gamma spectroscopy . 

3 
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QC Summary 
Workorder: 67169 

Parnmame NOM Sample Qual QC Units RPD% REC% 

N/A indicate~ that spike recovery limits do not :1pply when smnple concentration exceeds spike cone. by a fa:::tar of 4 or rnore. 

Page 2 of 2 

Range Anlst Date Time 

'· Th= Relative Percent Differ:onc~ (RPD) obtained from the sample dup!kare (DUP) is evaluated against the acceptence crireria when the sample is greater than 
fiv,; tllllt~ (5X) U1c contract required detection limit (RL). In cases where either the s:unple or duplicate value is less than 5X tl1e RL. a control limit of +I· 

t1"1e RL is used to evaluate the DUP rcsull 
For PS. PSD, a:cc SDILT results, the values listed are the measured :unoWJts, not fmal concentrations. 

Where the analytical method has been performed tmder NELAP certification, th.c anaiysis has met all of the 
r<:'quirements of tc'1e NELAC ~t:andard unless qualified on the QC Summary . 
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Method/Analysis Information 
Batch Number: 204950 

Radiochemistry Case Narrative 
Sandia National Labs (SNLS) 

SDG67158-1 

Procedure: 
Analytical Method: 

Determination of Gross Alpha And Gross Non-Volatile Beta in Water 
EPA900.0 

SOP Reference 

SampleiD 
67169011 
1200308804 
1200308805 
1200308806 
1200308807 
1200308808 

CDentiD 
059826-008 
MB for balch 204950 
059826-008(67169011DUP) 
059826-008(67169011MS) 
059826-008(67169011MSD) 
LCS for batch 204950 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL-RAD-A-001 REV.6. 

Calibration Information: 

callbrationlnfonnation 
All initial and continuing calibration requirements have been met. The initial calibration was performed on 
June 12, 2002. 

Standards Information 
Standard solution(s) for these analyses are NlST traceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards. 

OuaHtv Control (QC) Information: 

Blank Information 
The blank volume is representative of the sample volume(s) in this batch. 

DesJgna.ted QC 
The following sample was used for QC: 67169011. 

QC Information 
All of the QC samples met the required acceptance limits. 

Teclmkal Information: 

Holding Time 
All sample procedures for this sample set were performed within the required holding time. 

PreparatlonlnfonnaHon 
All preparation criteria have been met for these analyses. 

Sample Re-prep/Re-analysis 
None of the samples in this sample set required rcprep or reanalysis . 

91 
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Gross Alpha/Beta Preparation Information 
High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to moisture 
absorption. To minimize tbis interference, the salts are converted to oxides by heating the sample under a :flame 
until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper 
alpha/bela efficiencies are assigned for each sample. Volatile radioisotopes of carbon, hydrogen, leehnetium, 
polonium and cesium may be lost during sample healing, especially to a dull red heat For this sampJe set, the 
prepared planchet was counted for beta activity before being flamed. After flaming, the planchet was counted for 
alpha activity. This sequence causes the alpha count run data to record over the beta count run data in Alphal.ims. 
therefore only the alpha count data will appear on the instrument nmlog. 

Mi!cePaneous Wormatlon: 

NCR Documentation 
No NCR were generated for the preparation or analysis of this sample set. 

Certification Statement 
Where the analytical method has been performed under NELAP certification, tbe analysis bas met aD of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Reyiel!' Yatidatlon: 
GEL requires all analytical data to be verified by a qualified data validator. In addition. all data designated for CLP 
or ClP-Iikc packaging will receive a third level validadoa upon completion of the data package. 
The following data valiclator verified the laformativn pnsented ill this ease JUUTadve: 

Rmewer., __ ___;~~=-JJ....L..L..A){)v1......y~~=:;___-----nate:._.:...:H:......;:;;.O..;;;_e;..;;..1_u_.:...oT.-...~ __ 

91 



I
, 
, 

, 

" 

GENERAL ENGINEERING LABORATORIES 
Meeting today s needs with a vision for tomorro~: 

QCSummarJ:: 
Reoon Date: October ll, 2002 

Client: Sandia National La oo.atvries P:.ge l of 2 
Ms-6756 
P.O. Box SSOO 
Albuquerque, N~:w Me.rico 

Contact: l:'amcia !Vi. p,J;<~?ttt 

Workorder: 67169 

Pannname NOM Saml?!e~L QC Unit.<> RER REC% Range Anlst Date Time 

Rod Gas Flow 
Batch 204950 

QC1200308$05 67!69011 D!JP 
Alpha u ..0.293 u ..(),582 pCiiL 0.389 "' (+/-LOO)HOBJ 1 G!Ofl/02 05:44 

Uncert +1-0.333 +/-0.403 
TPU: 0.334 0.408 

Beta u .().0536 u 0.077 pCi/L 0.1S8 "' (+/-1.00) 
Uncert: +1-0341 +1·0.354 

TPU: 0.341 0.354 
QC 1200:JOB 808 LCS 

Alpha 9.89 10.9 pCi!L llO (75%·125%} 10107102 21:03 
llncert +/-1.84 

TPU: 2.18 
Bera 39.7 44.1 pCin.., Ill (75%-125%) 

Uncert: +1-2.45 
TPUo 2.52 

QC 120030881.)4 MEl 
Alpha u 0.0431 pCi!L 10108102 05:44 

Uncen: +1-0.0745 
TPU: 0.0746 

Beta u 0.126 pCiiL 
Unccrto +/-O.t62 

TPU: 0.162 
QCl2003088Q6 67!6901! IY'.S 

Alpha 49.4 u ·0.293 56.9 pCi/L 116 (75%-125%) 10107/02 21:03 
Uncert; -.-1-0.333 -+1-9.21 

TPU: 0.334 12.7 
Beta 199 u -0.0536 227 pCi/L 114 \75%-125%) 

Unceit: +1-0.341 +i 123 
TPU: 0.341 12.4 

QC1200308807 67169011 MSD 
Alpha 49.4 u -0.293 55.3 pCi!L 113 (75%-125%) 

Uncerto -!-/-0.333 +1-9.67 
TPU: 0334 11.9 

Beta 199 u ..0.0536 214 pCifL 108 (75%-125%) 
Uncert: +/-0.341 +/-12.3 

TPU: 0.341 12.9 

Notes: 
The Qualifiers in this report are defined as follows: 

Recovery or %RPD not within ac.;:ep1ance limits and/or spike amoll.llt not compatible with the sarnple or the duplicate RPD's are not applicable where 
the coocemraticn falls below the effective PQL. .... 

B 

Indicates analyte is a surrogate compound . 

The ar>a!y!l! was found in the blank above the effective MDL. 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8!71 • Fax (843) i66-ll78 
~ 
t,J Prinled on Recycled Paper. 3 



GENERAL ENGINEERL1\!G LABORATORIES 
Meering today s needs wah a vision for tomorrow. 

QCSummarv 
Worlrorder: 6il69 Page 2of 2 

~P=a:rm'-'="'lla""m=e _________________ _.oN_O"'"i\=1~----=Sample Qual QC --------------~---UnliS RER REC% Range Anlst Date Time 

H Holding time Willi el(;e::dcd 

Estimated value, the a.nalyte conc.eru:mtion feU above the effective MDL and below me effective PQL 

P The respoose ~tween the confinnation column and t.'Je primary column is :>40%0 

U The analyte was analyzed for but not d~tected below thi5 concentration. For Organic and borgtl!lit: ana!yte> the result is less than the effective MDL. 
For radiocberriical analytes the result is less than the Decision Level 

X Prt"-sumptive evidence that the analyte is not presenl Please see narrative for further information. 

X Presumptive e••idence !hal the analyte is no~ present. Please see narrative for further infromation. 

X Uncertain identification for g;muna spcctroswpy. 

Nl A indicates that spike recovery limits do not apply when sample concena:atioo exceeds spike cone. by a factor of 4 or more. 
"The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the accepteuce criteria when the 
$!1mple is greater than five times (5X) the contract required detection limit (RL). Iu cases where either !be sarnp!e or duplicat'i:' value is 
less than 5X the RL, a control limit of+/- the RL is used to evaluate the DUP result 
Fot" PS, PSD, a.'\d SDIL T results, the values listed are the measured amounts, nO( final coocenttations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(&43) 556-8!7! • Fax (843)766-li?S 

V Primed on R<cycled Pnper. 
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Method/Analysis Information 
Batch Number: 203325 

' I 
\ 

Radiochemistry Case Narrative 
Sandia National Labs (SNLS) 

Workorder 67158 

Procedure: 
Analytical Method: 

Detenninalion of Gross Alpha And Gross Non-Volatile Beta in Water 
EPA900.0 

SOP Reference 

SampleiD 
67158020 
67158021 
67158022 
67158023 
67158024 
67158025 
67158026 
67158027 
67158028 
67158029 
67158030 
67158031 
67158032 
67158033 
67158034 
67158035 
67158036 
67158037 
67158038 
1200304874 
1200304875 
1200304876 
1200304877 
1200304878 

CUent ID 
059820-002 
059821-002 
059822-002 
059823-002 
059824-002 
059825-002 
059828-002 
059829-002 
059836-002 
059837-002 
059838-002 
059839-002 
059841-002 
059842-002 
059843-002 
059844-002 
059846-001 
059847-002 
059848-002 
MB for batch 203325 
059846..001 (67158036DUP) 
059846-001(67I58036MS) 
059846-001(67158036MSD) 
LCS for batch 203325 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL-RAD-A-001 REV.6. 

CaHbratlon Information: 

Calibration Information 
All initial and continuing calibration requirements have been met. The initial cahoration was perfonned on 
June 13, 2002. 

Standards Information 
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards. 

Quality Control (QC) Inrormatign: 

89: 
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Blaak Information 
The blank volume is representative of the sample volume(s) in this batch. 

Desipated QC 
The following sample was used for QC: 67158036. 

QC Iotonoation 
All of the QC samples met the required acceptance limits. 

TedmiWIDfonnation; 

Holding Time 
All sample procedures for this siUDple set were p:P'onncd within the n:quirod holding time. 

Preparation Informatioa 
All preparation criteria have been met for lbese aMiyses. 

Sunple Re-prep/Re-analysis 
NoDe of the saqlles in this sample set required reprep m reanalysis. 

Gnllilll Alpba!Beta PreparatioD Iaformatlon 
Higb hygroscopic salt content in evaporated sample$ can cause the sample mass to Ouctuatc due to moisturc 
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame 
until a dull red color is obtained. 'The conversion to oxides stabilizes the sample weight and ensures that proper 
alpha/beta efficiencies ate assigned for each sample. Volatile radioisotopes of carbon. hydrogen. tcchnetiwn. 
polonium and cesium may be lost during sample beating. especially to a dull red heat. For this sample set. the 
p.rcparcd planchet was counted for beta activity before being flamed. After Oaminat the planchet was coUJII:ed for 
alpha activity. This sequcoce causes tbe alpba cowtt run data Co record over the beta (;()U]]t run data in Alpbal..ims, 
therefore only the alpha count data will appear on the inst:rutnent runlog. 

Miscellwous Iuformation: 

NCR DoeameatatloD 
No NCR were generated for the preparation or analysis of cbU sample set. 

Certificatioa Statemept 
Where the analytical method has been perform.Cd under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard 11Dless otherwise noted in the analytical case narrative. 

Review Valldation: 
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP 
or CLP-like packaging will receive a third level validation upon completion of the data package. 
The following data validator verified the information presellted l.u this case aarrative: 

Reviewer: ____ ~..~::-~--~....:;.....>:~><...::-~~· _____ Date:_...,ff.......;::;()....;eA-_,__,~:;..::;...::; __ _ 
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GENERAL ENGINEERING LABORATORIES 
l,tfeeting today s needs with a vision for tomorrott: 

QC Summar:;.: 
Reoort Date: October 11, 2002 

Cnent; Sudia N a tiona! Labil:ratones 
MS-0756 
P.o. Box 5800 
Albuque-rqll4!, New Mex.iw 

Contact: Pamela M. f'u.issant 

W orkord~IT: 67158 

Parmname 

Gn>•lmetric Solids 
Ba.tch 201819 

QCJ 20030ll24 67158020 DUP 
Moi~ture 

R.ad Gas Flow 
Baich 203325 

QC 1200304875 67158036 OUP 
Alpha 

Beta 

QC1200304878 l..CS 
Alpha 

Beta 

QC12tl03048.74 MB 
Alpha 

Beta 

QCI200304876 67158036 :\-IS 
Alpha 

Beta 

QC12003C4877 67158036 MSD 
Alpha 

Beta 

NOM Sample Qual QC umu RER R-EC% 

2.08 1.89 per-cent 10 

10.5 8.&0 pCi!g 0.318 
Uncert: · +1-2.49 +/-2.60 

TPU: 2.67 2.64 
17.3 16.1 pCiig 0.326 

Uncert: +/-1.73 +/-1.91 

TPU: 1.78 2.02 

9.89 9.64 pCi/g 
Uncert: +1-1.49 

TPU: 1.69 
39.7 42.1 pCilg 

Uncom: +1-1.19 
TPU: 2.35 

u -0.0264 pCi/g 
Uncert: +1-0.079 

TPU: 0.079 
u 0.165 pCilg 

Uncert +/-0.348 
TPU: 0.348 

94.2 10.5 !05 pCifg 
Uncert +/-2.49 +/-7.11 

TPU: 2.67 18.0 
378 17.3 402 r:-Ci/g 
U11cert: +1-1.73 +1-24.2 

TPU: 1.78 29.1 

96.9 W.5 103 pCi/g 

Uocert: +l-2.4t:i +/-7.28 

TPU: 2.67 14.3 

389 17.3 422 pCi/g 
Unceri: +1-1.13 -t-/-25.1 

TPU: 1.78 29.Y 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-817 t • Fax (S43) 766-!178 _ 
n 
't.~ Printed on R<'Cyde-d Paper. 

98 

106 

100 

102 

96 

104 

Page 1 of 2 

Ran__M Anlst 

{0%-24%) AWB 

(0%-20%) BOB! 

(0%-20%) 

(75%-125%) 

(75%-125%) 

(75%-125%-} 

(75%-125%) 

Date Timt 

09/17102 15:04 

10/07102 12:34 

10107/02 13:17 

l0/07/0212:33 

10107/0112:31 
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Workorder. 

Pammame 

Notes: 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow . 

QCSummary 

_N~c-:O,_,M~ __ __,Sam==-p~le,__,Q\W=,__ __ .:.QC=--=Unif.!l ItER 

Tne Qualifiers in t.hi~ repoct are defined as fo !lows: 

Page 2of 2 

Range -~Anlst=~---'Da==te _Time 

* Recovery or %RPD not within acceptance limits and/or spike amount not compatible with the sample o:r tile dup!ic,u, RPD's are not applicable where 
the conceotration falls below the effective PQL. 

•• 
B 

H 

J 
p 

u 

X 

X 

X 

Indicates analyte is a surrogate compound . 

The analyte wa.s found in lhe blank above the effective MDL. 

Holding time was exceeded 

Estimated value, the lillalyte concentration fell above the dfective MDL and below !he effective PQL 

The response berween the con(rtm~.~tJ.on column and the primary column is >40%D 

The walyte was analyzed for but not de!eeted below this concentnuion. For Organic and morgank analytes the result is less than the effective MDL. 
For radiochemical analytes the result is less than !he Decision Level 
Presumptive evidence mat the analyte is not present. ·rtease see narrative for further information. 

Prel;l.!1l!ptive evidence that the analyte is not present. Please see narrative for fllliher infromation. 

Uncertain identification for gamma spectroscopy. 

NIA indicare.• !hat spike recovery limits do not apply when sample coocentmtion exceeds spike cone. by a factor of 4 or more. 
" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the 
sample is greater than five time¥ (5X) the contract requirc<l detection limit (RL). In cases where either the sample or duplicate value is 
less tban 5X the RL, a conttollimit ru +1- the RL is l.ISed to evaluate the DUP result. 
For PS, PSD, and SDIL T results, lhe values listed are the measllted amo\ll'ltS, not final concentrations. 

Where tl1e analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 
A \.3 Printed 011 Rocyd<Xl Parc::r. 
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RPSD QC CROSS REFERENCE 

!Site# Site Name SAMPLE# F# ERSAMPLEID 
1110 Bldg. 6536 Drain 059828 003 6536HP/1110-DF1-BH1-15-S 
1110 Bldg. 6536 Drain 059829 003 6536HP/1110-DF1-BH1-20-S · 
1110 Bldg. 6536 Drain 059836 003 6536HP/111 0-DF 1-BH2-1 0-S 
1110 Bldg. 6536 Drain 059837 003 6536HP/111 0-DF 1-BH2-15-S 
1035 Bldg. 6715 SS 059838 003 6715/1035-SP1-BH1-11-S 
1035 Bldg. 6715 SS 059839 003 6715/1035-SP1-BH1-16-S 
1090 Bldg. 6721 SS 059841 003 6721/1090-DF1-BH1-4-S 
1090 Bldg. 6721 SS 059842 003 6721/1 090-DF1-BH 1-9-S 
1090 Bldg. 6721 SS 059843 003 6721/1090-DF1-BH2-4-S 
1090 Bldg. 6721 SS 059844 003 6721/1090-DF1-BH2-9-S 
1090 Bldg. 6721 SS 059847 003 6721/1090-0F1-BH3-4-S 
1090 Bldg. 6721 SS 059848 003 6721/1090-DF1-BH3-9-S 
1111 Bldg. 6720 SP 059850 003 672011111-SP1-BH1-10-S 
1111 Bldg. 6720 SP 059851 003 6720/1111-SP1-BH1-15-S 
1087 Bldg. 6743 SP 059852 003 67 43/1087 -SP1-BH1-8-S 
1087 Bldg. 6743 SP 059853 003 6743/1087-SP1-BH1-13-S 
1089 Bldg. 6734 SP 059854 003 6734/1 089-SP1-BH 1-9-S 
1089 Bldg. 6734 SP 059855 003 6734/1 089-SP1-BH1-14-S 
1090 Bldg. 6721 SS 059859 001 6721/1090-DF1-BH2-4-DU 

SAMPLE DATE MATRIX 
10-SEP-02 SOIL 
10-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
12-SEP-02 SOIL 
12-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
13-SEP-02 SOIL 
17-SEP-02 SOIL 
17-SEP-02 SOIL 
117-SEP-02 SOIL 
17-SEP-02 SOIL 
13-SEP-02 SOIL 

' 
COC605732 

BATCH NO. 201315 

LAB TEST 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 9:31:31 AM 

* 
* 
* 

********************************************************************** 

"'f' Analyzed by: -1-- etf l.,o f?l... Reviewed by: . . * ~ * 

*************************~*0**********************~* ~~~*********** 
Customer SANDERS, M {6135) 
Customer Sample ID 059828-003 
Lab Sample ID 20131501 

Sample De~cription 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6536HP/~110-DF1-BH1-15-S 
753.000 gram 

9/10/02 11:25:00 AM 
9/19/02 9:53:11 PM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi I gram Error (pCi/gram 

------- ----------- ---------- ---·--------
U-238 Not Detected. --------- S.OOE-001 
RA-226 1.32E+000 5.03E-001 7.10E-001 
PB-214 6.75E-001 1. OSE- 001 6.41E-002 
BI-214 5.96E-001 1.02E-001 5.84E-002 
PB-210 Not Detected --------- e.77E+ooo 

-6-232 6.57E-001 3.21E-001 2.03E-001 
-228 6.02E-001 1.37E-001 1. 53E-001 

AC-228 6.76E-D01 1.42E-001 L 04E-001 
TH-228 8.53E-001 2.44E-001 4.30E-001 
RA-224 B.BSE-001 2.17E-001 l.OlE-001 
PB-212 7.00E-001 1.0SE-001 3.86E-002 
BI-212 7.10E-001 2.67E-001 3.38E-001 
TL-208 5.92E-001 1.11E-001 8.65E-002 

U-235 1.37E-001 1.67E-001 1.96E-001 
TH-231 Not Detected --------- 6.51E+000 
PA-231 Not Detected --------- 1.42E+000 
TH-227 Not Detected --------- 3.17E-001 
RA-223 Not Detected --------- 1.95E-001 
RN-219 Not Detected --------- 3.92E-001 
PB-211 Not Detected --------- 8.82E-001 
TL-207 Not Detected --------- 1.55E+001 

AM-241 Not Detected --------- 1.75E-001 
PU-239 Not Detected --------- 3.44E+002 
NP-237 Not Detected --------- 1.90E+000 
PA-233 Not Detected --------- 5.62E.;.002 
TH-229 Not Detected --------- 1.87E-001 



[Summary Report] - Sample ID: : 20131501 

•T'lClide Activity 2-sigma MDA 
arne (pCi/gram Error {pCi/gram ...._ ______ 

---------- ---------- ----------
AG-108m Not Detected --------- 4.34E-002 
AG-llOm Not Detected --------- 2.91E-002 
BA-133 Not Detected --------- 4.52E-002 
BE-7 Not Detected --------- 2.B3E-001 
CD-115 Not Detected --------- 1.24E+000 
CE-13.9 Not Detected --------- 2.5BE-002 
CE-141 Not Detected --------- 5.12E-002 
CE-144 Not Detected --------- 1.96E-001 
CM-243 Not Detected --------- 1.71E-001 
C0-56 Not Detected ----- -·--- 3.73E-002 
C0-57 Not Detected --------- 2.48E-002 
C0-58 Not Detected --------- 3.50E-004 
C0-60 Not Detected --------- 4.04E-002 
CR-51 Not Detected --------- 2.90E-001 
CS-134 Not Detected --------- 4.37E-002 
CS-137 Not Detected --------- 3.10E-002 
EU-152 Not Detected --------- 7.31E-002 
EU-154 Not Detected --------- 2.02E-001 
EU-155 Not Detected --------- 1.09E-001 
FE-59 Not Detected --------- 8.73E-002 
GD-153 Not Detected --------- 6.44E-002 
HG-203 Not Detected --------- 3.5BE-002 
I-131 Not Detected --------- 6.29E-002 
IR-192 Not Detected --------- 2.94E-002 
'K.-40 1.49E+001 2.07E+000 3.59E-001 
~-52 Not Detected --------- 1.12E-001 

~-54 Not Detected --------- 3.62E-002 
M0-99 Not Detected 

_______ .;.._ 

2.68E+000 
NA-22 Not Detected --------- 5.08E-002 
NA-24 Not Detected --------- 1.31E+003 
ND-147 Not Detected --------- 3.61E-001 
NI-57 Not Detected --------- 4.44E+000 
RU-103 Not Detected --------- 3.56E-002 
RU-106 Not Detected --------- 3.00E-001 
SB-122 Not Detected --------- 4.57E-001 
SB-124 Not Detected --------- 3.0BE-002 
SB-125 Not Detected --------- 8.37E-002 
SN-113 Not Detected --------- 3.90E-002 
SR-85 Not Detected --------- 3.90E-002 
TA-182 Not Detected --------- 1.828-001 
TA-183 Not Detected --------- 5.478-001 
TL-201 Not Detected --------- 6.858-001 
Y-88 Not Detected --------- 3.238-002 
ZN-65 Not Detected --------- 1.20E-001 
ZR-95 Not Detected --------- 6.48E-002 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 9:33:09 AM 

* 
* 
* 

*********************************************************************** 

~ . ~~A . * Analyzed by: 0 oz. Reviewed by: . ~ tl.>- * ********************~.rL~~********************* ** ~ ************** 
Customer SANDERS, M (6135) . 
Customer Sample ID 059829-003 
Lab Sample ID 20131502 

Sample Description 
sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6536HP/1110-DF1-BH1-20-S 
773.000 gram 

9/10/02 11:55:00 AM 
9/19/02 11:35:31 PM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.98E-001 
RA-226 1.75E+000 5.54E-001 7.46E-001 
PB-214 6.67E-001 1.04E-001 6.37E-002 
BI-214 6.29E-001 1.05E-001 5.4SE-002 
PB-210 Not Detected --------- 8.54E+000 

_.lH-232 S.SOE-001 2.76E-001 1.91E-001 
RA-228 6.55E-001 1.41E-001 1.31E-001 
AC-228 7.10E-001 1.46E-001 1.0SE-001 
TH-228 6.30E-001 2.15E-001 4.18E-001 
RA-224 7.18E-001 1.84E-001 9.39E-002 
PB-212 6.91E-001 1.03E-001 3.79E-002 
BI-212 5.87E-001 2.99E-001 4.29E-001 
TL-208 S.BBE-001 1.12E-001 9.16E-002 

U-235 Not Detected --------- 1.95E-001 
TH-231 Not Detected --------- 6.50E+000 
PA-231 Not Detected --------- 1.35E+000 
TH-227 Not Detected --------- 3.11E-001 
RA-223 Not Detected --------- 1.85E-001 
RN-219 Not Detected --------- 3.81E-001 
PB-211 Not Detected --------- 8.9SE-001 
TL-207 Not Detected --------- 1.60E+001 

AM-241 Not Detected --------- 1.65E-001 
PU-239 Not Detected --------- 3 .45E+002 
NP-237 Not Detected --------- l.BlE+OOO 
PA-233 Not Detected --------- S.BOE-002 
TH-229 Not Detected --------- 1.93E-001 



[Summary Report] - Sample ID: 20131502 

Nuclide Activity 2-sigma MDA 
Jame (pCi/gram Error {pCi/gram -·------ ---------- ---------- ----------

AG-108m Not Detected --------- 3.95E-002 
AG-110m Not Detected --------- 3.10E-002 
BA-133 Not Detected --------- 4.36E-002 
BE-7 Not Detected --------- 2.69E-001 
CD-115 Not Detected --------- 1.22E+000 
CE-139 Not Detected --------- 2.54E-002 
CE-141 Not Detected --------- 5.25E-002 
CE-144 Not Detected --------- 1.92E-001 
CM-243 Not Detected --------- 1.64E-001 
C0-56 Not Detected --------- 3.59E-002 
C0-57 Not Detected --------- 2.52E-002 
C0-58 Not Detected --------- 3.90E-002 
C0-60 Not Detected --------- 4.18E-002 
CR-51 Not Detected --------- 2.78E-001 
CS-134 Not Detected --------- 4.06E-002 
CS-137 Not Detected --------- 3.23E-002 
EU-152 Not Detected --------- 7 .41E-002 
EU-154 Not Detected --------- 1.86E-001 
EU-155 Not Detected --------- 1.10E-001 
FE-59 Not Detected --------- 9.64E-002 
GD-153 Not Detected --------- 6.62E-002 
HG-203 Not Detected --------- 3.38E-002 
I-131 Not Detected --------- 6.05E-002 
IR-192 Not Detected --------- 2.93E-002 
K-40 1.72E+00l 2.36E+000 2.60E-001 
~-52 Not Detected --------- 1. 06E-001 

~-54 Not Detected --------- 3.86E-002 
-99 Not Detected --------- 2.79E+000 

NA-22 Not Detected --------- 4.32E-002 
NA-24 Not Detected --------- 1.19E+003 
ND-147 Not Detected --------- 3.66E-001 
NI-57 Not Detected --------- 4.62E+000 
RU-103 Not Detected --------- 3.14E-002 
RU-106 Not Detected --------- 2.88E-001 
SB-122 Not Detected --------- 4.42E-00l 
SB-124 Not Detected --------- 3.10E-002 
SB-125 Not Detected --------- 8.57E-002 
SN-113 Not Detected --------- 4.10E-002 
SR-85 Not Detected --------- 3.91E-002 
TA-182 Not Detected --------- 1.79E-001 
TA-183 Not Detected --------- 5.16E-001 
TL-201 Not Detected --------- 6.59E-001 
Y-88 Not Detected --------- 3.62E-002 
ZN-65 Not Detected --------- 1.19E-001 
ZR-95 Not Detected --------- 6.65E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/20/02 2:58:05 AM * 

*********************************************************************** 

* Analyzed by: J . 9 L_ I "'t... Reviewed by: k q ~ fott : 
**********************~ •• ~,,~~***************~~*VI;~:************* 
Customer SANDERS, M (6135) 
Customer Sample ID 059836-003 
Lab Sample ID 20131503 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6536HP/1110-DF1-BH2-10-S 
646.000 gram 

9/13/02 9:05:00 AM 
9/20/02 1:17:51 AM 
LABOl 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

----·-- ----------- ---------- -----------
U-238 Not Detected --------- 5.70E-001 
RA-226 1.59E+000 5.53E-001 7.59E-001 
PB-214 7.~5E-001 1.20E-001 7.51E-002 
BI-214 7.11E-001 1.19E-001 6.07E-002 
PB-210 Not Detec;::ted --------- 9.75E+OOO 

~-232 B.SOE-001 4.10E-001 2.43E-001 
-228 9.58E-001 1.91E-001 1.61E-001 

AC-228 9.44E-001 l.BBE-001 1.24E-001 
TH-228 7.14E-001 2.52E-001 5.14E-001 
RA-224 9.75E-001 2.41E-001 1.11E-001 
PB-212 8.69E-001 1.29E-001 4.21E-002 
BI-212 9.41E-001 2.98E-001 3.33E-001 
TL-208 8.02E-001 1.45E-001 l.llE-001 

U-235 Not Detected ---------- 2.23E-001 
TH-231 Not Detected --------- 7.62E+000 
PA-231 Not Detected --------- 1. 58E+000 
TH-227 Not Detected --------- 3.74E-001 
RA-223 Not Detected --------- 1.92E-001 
RN-219 Not Detected --------- 4.48E-001 
PB-211 Not Detected --------- 9:75E-001 
TL-207 Not Detected --------- 1.69E+001 

AM-241 Not Detected --------- 1.90E-001 
PU-239 Not Detected --------- 4.00E+002 
NP-237 Not Detected --------- 2.07E+000 
PA-233 Not Detected --------- 6.52E-002 
TH-229 Not Detected -~------- 2.20E-001 



[Summary Report] - Sample ID: : 20131503 

Nuclide Activity 2-sigma MDA 

1
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 4.97E-002 
AG-llOm Not Detected --------- 3.67E-002 
BA-133 Not Detected --------- 5.05E-002 
BE-7 Not Detected --------- 2.95E-001 
CD-115 Not Detected --------- 6.12E-001 
CE-139 Not Detected --------- 2.82E-002 
CE-141 Not Detected --------- 5.67E-002 
CE-144 Not Detected --------- 2.16E-001 
CM-243 Not Detected --------- 1.96E-001 
C0-56 Not Detected ---------- 3.9SE-002 
C0-57 Not Detected --------- 2.78E-002 
C0-58 Not Detected --------- 4.01E-002 
C0-60 Not Detected --------- 4.34E-002 
CR-51 Not Detected --------- 3.03E-001 
CS-134 Not Detected --------- 4.95E-002 
CS-137 Not Detected --------- 3.74E-002 
EU-152 Not Detected --------- 8.25E-002 
EU-154 Not Detected --------- 2.34E-001 
EU-155 Not Detected --------- 1.20E-001 
FE-59 Not Detected --------- l.OSE-001 
GD-153 Not Detected --------- 7.23E-002 
HG-203 Not Detected --------- 3.B7E-002 
I~131 Not Detected --------- 5.54E-002 
IR-192 Not Detected --------- 3.32E-002 
K-40 1.48E+001 2.0BE+000 3.82E-001 

;:-52 Not Detected --------- 9.4SE-002 
-54 Not Detected --------- 4.08E-002 

M0-99 Not Detected --------- 1.54E+000 
NA-22 Not Detected --------- 5.34E-002 
NA-24 Not Detected --------- 6.6BE+001 
ND-147 Not Detected --------- 3.69E-001 
NI-57 Not Detected --------- l.44E+000 
RU-103 Not Detected --------- 3.77E-002 
RU-106 Not Detected ---------- 3.47E-001 
SB-122 Not Detected --------- 2.44E-001 
SB-124 Not Detected --------- 3.55E-002 
SB-125 Not Detected --------- 1.00E-001 
SN-113 Not Detected --------- 4.63E-002 
SR-85 Not Detected --------- 4.39E-002 
TA-182 Not Detected --------- 1.95E-001 
TA-183 Not Detected --------- 4.04E-001 
TL-201 Not Detected --------- 4.18E-001 
Y-88 Not Detected --------- 4.26E-002 
ZN-65 Not Detected --------- L29E-001 
ZR-95 Not Detected --------- 6.98E-002 



************************************************************************* 

* 
* 
* 

sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 4:40:24 AM 

* 
* 
* 

~*********************************************************************** 

.. 1A· * 
* Analyzed by: zcs c~ Reviewed by: · * *********************~ •• t/ •• 6 •••• **************~* ~~~************ 
Customer . : SANDERS, M {6135) 
Customer Sample ID 059837-003 
Lab Sample ID 20131504 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6536HP/1110-DF1-BH2-15-S 
689.000 gram 

9/13/02 9:20:00 AM 
9/20/02 3:00:10 AM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error {pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.40E-001 
RA-226 1.87E+000 5.95E-001 B.OOE-001 
PB-214 7.05E-001 1.12E-001 7.53E-002 
BI-214 6.66E-001 1.12E-001 S.B3E-002 
PB-210 Not Detected --------- 9 .43E+000 

)H-232 6.17E-001 3.18E-001 2.46E-001 
.. RA-228 6.71E-001 1. 82E- 001 1.98E-001 

AC-228 7.63E-001 1.61E-001 1.22E-001 
TH-228 8.56E-001 2.58E-001 4.62E-001 
RA-224 7.77E-001 2.08E-001 1.35E-001 
PB-212 8.09E-001 1. 20E- 001 4.30E-002 
BI-212 6.56E-001 2.88E-001 3.B9E-001 
TL-208 7.73E-001 1.36E-001 9.38E-002 

U-235 Not Detected --------- 2.12E-001 
TH-231 Not Detected --------- 6.93E+000 
PA-231 Not Detected --------- 1. 52E+000 
TH-227 Not Detected --------- 3.54E-001 
RA-223 Not Detected --------- 1.76E-001 
RN-219 Not Detected --------- 4.47E-001 
PB-211 Not Detected --------- 9.92E-001 
TL-207 Not Detected --------- 1.67E+001 

AM-241 Not Detected --------- 1.86E-001 
PU-239 Not Detected --------- 3.84E+002 
NP-237 Not Detected --------- 1.94E+000 
PA-233 Not Detected --------- 6.34E-002 
TH-229 Not Detected --------- 2.03E-001 



[Summary Report] - Sample ID: : 20131504 

Nuclide ·Activity 2-sigma MDA 
·Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------
AG-10Bm Not Detected --------- 4.68E-002 
AG-110m Not Detected --------- 3.16E-002 
BA-133 Not Detected --------- 4.96E-002 
BE-7 Not Detected ---------- 2.79E-001 
CD-115 Not Detected --------- 5.83E-001 
CE-139 Not Detected --------- 2.70E-002 
CE-141 Not Detected --------- 5.32E-002 
CE-144 Not Detected --------- 2.02E-001 
CM-243 Not Detected --------- 1.83E-001 
C0-56 Not Detected --------- 4.04E-002 
C0-57 Not Detected --------- 2.59E-002 
C0-58 Not Detected --------- 3.99E-002 
C0-60 Not Detected --------- 4.4SE-002 
CR-51 Not Detected --------- 2.72E-001 
CS-134 Not Detected --------- 4.75E-002 
CS-137 Not Detected --------- 3.58E-002 
EU-152 Not Detected --------- 7.66E-002 
EU-154 Not Detected --------- 2.21E-001 
EU-155 Not Detected --------- l.l?E-001 
FE-59 Not Detected --------- 9.03E-002 
GD-153 Not Detected --------- 6.78E-002 
HG-203 Not Detected --------- 3.69E-002 
I-131 Not Detected --------- 5.22E-002 
IR-192 Not Detected --------- 2.88E-002 
K-40 1.53E+001 2.13E+000 3.03E-001 
!'.1N- 52 Not Detected --------- 8.93E-002 
-to-54 Not Detected --------- 3.93E-002 

-99 Not Detected --------- 1. 50E+000 
NA-22 Not Detected --------- S.lBE-002 

·NA-24 Not Detected --------- 7.10E+001 
ND-147 Not Detected --------- 3.36E-001 
NI-57 Not Detected· --------- 1. 39E+000 
RU-103 Not Detected --------- 3.40E-002 
RU-106 Not Detected --------- 3.19E-001 
SB-122 Not Detected --------- 2.34E-001 
SB-124 Not Detected --------- 3.34E-002 
SB-125 Not Detected --------- 9.01E-002 
SN-113 Not Detected --------- 4.09E-002 
SR-85 Not Detected --------- 4.13E-002 
TA-182 Not Detected --------- 1. 80E- 001 
TA-183 Not Detected --------- 3.94E-001 
TL-201 Not Detected --------- 3.BSE-001 
Y-88 Not Detected --------- 3.36E-002 
ZN-65 Not Detected --------- l.lSE-001 
ZR-95 Not Detected --------- 6.87E-002 

) 



************************************************************************* 

* 
·* 

* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 6:22:43 AM 

* 
* 
* 

~*************~********************************************************* 

* Analyzed by: ~ ol cJc- 2.. Review~d by: J4- ~~ ~2/ : 
***********************~~ •• ~.~v~***************~··iV~**************** 
Customer SANDERS, M (6135) 
Customer Sample ID 059838-003 
Lab Sample ID 20131505 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6715/ 1035-SP1-.BH1-11-S 
775.000 gram 

9/12/02 2:20:00 PM 
9/20/02 4:42:29 AM 
LABOl 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.87E-001 
RA-226 1.73E+000 5.44E-001 7.28E-001 
PB-214 7.07E-001 1. 06E- 001 5.52E-002 
BI-214 6.06E-001 1.02E-001 S.SBE-002 
PB-210 Not Detected --------- 8.45E+000 

;H-232 6.96E-001 3.38E-001 2.09E-001 
R.A-228 7.28E-001 1.51E-001 1.41E-001 
AC-228 7.76E-001 1. 57E-001 1.10E-001 
TH-228 7.06E-001 2.22E-001 4.06E-001 
RA-224 9.06E-001 2.17E-001 8.79E-002 
PB-212 7.33E-001 1.09E-001 3.73E-002 
BI-212 6.73E-001 4.82E-001 7.46E-001 
TL-208 6.35E-001 1.16E-001 8.93E-002 

U-235 9.48E-002 1.69E-001 1.9BE-001 
TH-231 Not Detected --------- 6.32E+000 
PA-231 Not Detected --------- 1. 36E+000 
TH-227 Not Detected --------- 3.15E-001 
RA-223 Not Detected --------- 1.70E-001 
RN-219 Not Detected --------- 3.72E-001 
PB-211 Not Detected --------- 8.25E-001 
TL-207 Not Detected --------- 1.4 7E+001 

AM-241 Not Detected --------- 1. 65E- 001 
PU-239 Not Detected --------- 3.56E+002 
NP-237 Not Detected --------- 1.89E+OOO 
PA- 23 3 Not Detected --------- 5.52E-002 
TH-229 Not Detected --------- 1.88E-001 

) 



[Summary Report] - Sample ID: : 20131505 

Nuclide Activity 2-sigma MDA 
~, Name (pCi/gram Error (pCi/gram 

------ ---------- ---------- ----------
AG-10Bm Not Detected --------- 4.12E-002 
AG-110m Not Detected --------- 2.88E-002 
BA-133 Not Detected --------- 4.22E-002 
BE-7 Not Detected --------- 2.69E-001 
CD-115 Not Detected --------- 7.04E-001 
CE-139 Not Detected --------- 2.44E-002 
CE-141 Not Detected --------- 5.09E-002 
CE-144 Not Detected ---------- 1.93E-001 
CM-243 Not Detected --------- 1.69E-001 
C0-56 Not Detected --------- 3.81E-002 
C0-57 Not Detected --------- 2.50E-002 
C0-58 Not Detected --------- 3.53E-002 
C0-60 Not Detected --------- 3.81E-002 
CR-51 Not Detected --------- 2.63E-001 
CS-134 Not Detected --------- 4.10E-002 
CS-137 Not Detected --------- 3.19E-002 
EU-152 Not Detected --------- 7.38E-002 
EU-154 Not Detected --------- 1. 92E-001 
EU-155 Not Detected --------- 1.09E-001 
FE-59 Not Detected --------- 8.82E-002 
GD-153 Not Detected --------- 6.33E-002 
HG-203 Not Detected --------- 3.42E-002 
I-131 Not Detected --------- S.OBE-002 
IR-192 Not Detected --------- 2.70E-002 
K-40 1.51E+001 2.09E+OOO 3.48E-001 
t-52 Not Detected --------- B.SSE-002 

-54 Not Detected --------- 3.79E-002 
M0-99 Not Detected --------- 1.78E+000 
NA-22 Not Detected --------- 4.83E-002 
NA-24 Not Detected --------- 1.57E+002 
ND-147 Not Detected --------- 3.29E-001 
NI-57 Not Detected --------- 1.77E+000 
RU-103 Not Detected --------- 3.21E-002 
RU-106 Not Detected --------- 2.91E-001 
SB-122 Not Detected --------- 2.75E-001 
SB-124' Not Detected --------- 2.9BE-002 
SB-125 Not Detected --------- 8.33E-002 
SN-113 Not Detected --------- 3.87E-002 
SR-85 Not Detected --------- 3.87E-002 
TA-182 Not Detected --------- l.?OE-001 
TA-183 Not Detected --------- 4.01E-001 
TL-201 Not Detected --------- 4.44E-001 y...:sa Not Detected ---------- 3.19E-002 
ZN-65 Not Detected --------- 1.12E- 001 
ZR-95 Not Detected --------- 6.54E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

,..!_ 9/20/02 9:20:40 AM * 
'<*********************************************************************** /' k * * Analyzed by: 2-CJ 0 Reviewed by: , ~ * 

* * ********** ** ***** * .r~~ * *~* /.;~*** * * * * ***** * .~'!. .~·. ********** *** 
Customer : SANDERS, M (6135) 
Customer Sample ID 059839-003 
Lab Sample ID 20131506 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6715/1035-SP1-BH1-16-S 
736.000 gram 

9/12/02 2:40:00 PM 
9/20/02 6:24:48 AM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238. Not Detected --------- 5.16E-001 
RA-226 1.63E+000 5.09E-001 6.74E-001 
PB-214 7.4 BE- 001 1.13E-001 S.B6E-002 
BI-214 6.59E-001 1.1'1E-001 6.12E-002 
PB-210 Not Detected --------- 8.96E+000 

\ J.H-232 7.94E-001 3.81E-001 2.17E-001 
RA-228 6.41E-001 1. 44E- 001 1. 61E-001 
AC-228 6.76E-001 1.52E-001 1. 36E-001 
TH-228 7.96E-001 2.47E-001 4.88E-001 
RA-224 9.45E-001 2.29E-001 1.07E-001 
PB-212 7.87E-001 1.17E-001 3.83E-002 
BI~212 B.21E-001 3.08E-001 3.99E-001 
TL-208 6.26E-001 1.17E-001 9.08E-002 

U-235 Not Detected --------- 1.99E-001 
TH-231 Not Detected --------- 6.66E+OOO 
PA-231 Not Detected --------- 1.37E+000 
TH-227 Not Detected 

____ .... ____ 
3.38E-001 

RA-223 Not Detected --------- 1. 75E-001 
RN-219 Not Detected --------- 3.91E-001 
PB-211 Not Detected --------- 8.74E-001 
TL-207 Not Detected --------- 1.54E+001 

AM-241 Not Detected --------- 1. 75E-001 
PU-239 Not Detected --------- 3.68E+002 
NP-237 Not Detected --------- 1.94E+000 
PA-233 Not Detected --------- 5.68E-002 
TH-229 Not Detected --------- 1.94E-001 

) 



(Summary Report] - Sample ID: : 20131506 

----J:Juclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 4.53E-002 
AG-110m Not Detected --------- 3.0.9E-002 
BA-133 Not Detected --------- 4.53E-002 
BE-7 Not Detected --------- 2.75E-001 
CD-115 Not Detected --------- 7.50E-001 
CE-139 Not Detect·ed --------- 2.63E-002 
CE-141 Not Detected --------- 5.09E-002 
CE-144 Not Detected --------- 1.98E-001 
CM-243 Not Detected --------- 1.76E-001 
C0-56 Not Detected --------- 3.64E-002 
C0-57 Not Detected --------- 2.47E-002 
C0-58 Not Detected --------- 3.58E-002 
C0-60 Not Detected --------- 4.03E-002 
CR-51 Not Detected --------- 2.62E-001 
CS-134 Not Detected --------- 4.63E-002 
CS-137 Not Detected --------- 3.44E-002 
EU-152 Not Detected --------- 7.29E-002 
EU-154 Not Detected --------- 2.12E-001 
EU-155 Not Detected --------- 1.12E-001 
FE-59 Not Detected --------- 9.44E-002 
GD-153 Not Detected --------- 6.56E-002 
HG-203 Not Detected --------- 3.51E-002 
I-131 Not Detected --------- 5.3.9E-002 
IR-192 Not Detected --------- 2.89E-002 
K-40 1.52E+001 2.11E+000 3.08E-001 
_g:-52 Not Detected --------- 7.95E-002 
. -54 Not Detected --------- 3.71E-002 
M0-99 Not Detected --------- 1.80E+000 
NA-22 Not Detected --------- 4.62E-002 
NA-24 Not Detected --------- 1.85E+002 
ND-147 Not Detected --------- 3.38E-001 
NI-57 Not Detected --------- 2.13E+OOO 
RU-103 Not Detected --------- 3.05E-002 
RU-106 Not Detected --------- 2.92E-001 
SB-122 Not Detected --------- 2.96E-001 
SB-124 Not Detected --------- 3.33E-002 
SB-125 Not Detected --------- 8.97E-002 
SN-113 Not Detected --------- 3.74E-002 
SR-85 Not Detected --------- 3.87E-002 
TA-182 Not Detected --------- 1.86E-001 
TA-183 Not Detected --------- 4.19E-001 
TL-201 Not Detected --------- 4.74E-001 
Y-88 Not Detected --------- 3.16E-002 
ZN-65 Not Detected --------- 1.25E-001 
ZR-95 Not Detected --------- 7.00E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/20/02 9:47:23 AM * - *********************************************************************** 

* Analyzed by: L1 Zflo /6Z.. Reviewed by: 11--Cl~ ~/- : 
********************~~***~:.~~ ••••••••••••••••• ~.~r~)Jf •••••••••••••• 
Customer SANDERS, M (6135) 
Customer Sample ID 059841-003 
Lab Sample ID 20131507 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH1-4-S 
808.000 gram 

9/13/02 9:35:00 AM 
9/20/02 8:07:08 AM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated~ 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.50E-001 
RA-226 1.55E+000 7.51E-OO], 1.13E+000 
PB-214 6.57E-001 9.99E-002 5.49E-002 
BI-214 5.98E-001 9.91E-002 4.76E-002 
PB-210 Not Detected --------- 8.39E+OOO 

)H-232 6.71E-001 3.24E-001 1.92E-001 
RA-228 6.38E-001 1. 40E- 001 1.50E-001 
AC-228 6.87E-001 1.4~E-001 1.12E-001 
TH-228 8.03E-001 2.35E-001 4.36E-001 
RA-224 7.25E-001 1. 82E- 001 B.lSE-002 
PB-212 6.75E-001 l.OlE-001 3.41E-002 
BI-212 7.08E-001 2.66E-001 3.40E-001 
TL-208 6.15E-001 i.llE-001 8.24E-002 

U-235 2.29E-001 1.54E-001 1.84E-001 
TH-231 Not Detected --------- 6.04£+000 
PA-231 Not Detected --------- 1. 29E+000 
TH-227 Not Detected --------- 2.97E-001 
RA-223 Not Detected --------- 1.56E-001 
RN-219 Not Detected --------- 3.51E-001 
PB-211 Not Detected --------- 7.90£-001 
TL-207 Not Detected --------- 1. 31E+001 

AM-241 Not Detected --------- 1. 56E-001 
PU-239 Not Detected --------- 3.34E+002 
NP-237 Not Detected --------- 1.76E+OOO 
PA-233 Not Detected --------- 5.45E-002 
TH-229 Not Detected --------- 1.81E-001 

) 



[Summary Report] - Sample ID: : 20131507 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------
AG-108m Not Detected --------- 4.09E-002 
AG-110m Not Detected --------- 3.00E-002 
BA-133 Not Detected --------- 3.91E-002 
BE-7 Not Detected --------- 2.38E-001 
CD-115 Not Detected --------- 5.33E-001 
CE-139 Not Detected ---------- 2.428-002 
CE-141 Not Detected --------- 4.60E-002 
CE-144 Not Detected --------- 1.82E-001 
CM-243 Not Detected --------- 1.62E-001 
C0-56 Not Detected --------- 3.27E-002 
C0-57 Not Detected --------- 2.31E-002 
C0-58 Not Detected --------- 3.42E-002 
C0-60 Not Detected --------- 3.75E-002 
CR-51 Not Detected --------- 2.56E-001 
CS-134 Not Detected --------- 4.13E-002 
CS-137 Not Detected --------- 3.17E-002 
EU-152 Not Detected --------- 6.85E-002 
EU-154 Not Detected --------- 1.91E-001 
EU-155 Not Detected --------- l.OSE-001 
FE-59 Not Detected --------- 8.16E-002 
GD-153 Not Detected --------- 5.96E-002 
HG-203 Not Detected --------- 3.21E-002 
I-131 Not Detected --------- 4.49E-002 
IR-192 Not Detected --------- 2.64E-002 
K-40 1.46E+001 2.02E+000 2.83E-001 
'VIN-52 Not Detected --------- 8.388-002 
)N-54 Not Detected --------- 3.43E-002 
-M0-99 Not Detected --------- 1.29E+000 
NA-22 Not Detected --------- 4.49E-002 
NA-24 Not Detected --------- 7.87E+001 
ND-147 Not Detected --------- 2.90E-001 
NI-57 Not Detected --------- 1.37E+000 
RU-103 Not Detected --------- 3.09E-002 
RU-106 Not Detected --------- 2.69E-001 
SB-122 Not Detected --------- 2.34E-001 
SB-124 Not Detected --------- 2.78E-002 
SB-125 Not Detected --------- 7.82E-002 
SN-113 Not Detected --------- 3.57E-002 
SR-85 Not Detected --------- 3.56E-002 
TA-182 Not Detected --------- 1.66E-001 
TA-183 Not Detected ---------- 3.40E-001 
TL-201 Not Detected --------- 3.71E-001 
Y-88 Not Detected --------- 2.68E-002 
ZN-65 Not Detected --------- 1.11E-001 
ZR-95 Not Detected --------- 5.95E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/20/02 11:29:48 AM * 
~'*********************************************************************** 

* Analyzed by: .1. 9 'z.al0 :z_ Reviewed by: J!.- q/,..~ ~~ : 
**********************~**~Jf*1~*****************~~.J~/~'************ 
Customer SANDERS, M (6135) 
Customer Sample ID 059842-003 
Lab Sample ID 20131508 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH1-9-S 
807.000 gram 

9/13/02 9:50:00 AM 
9/20/02 9:49:28 AM 
LABOl 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.74E-001 
RA-226 1.32E+000 5.09E-001 7.25E-001 
PB-214 7.10E-001 l.O?E-001 5.70E-002 
BI-214 5.64E-001 9.43E-002 4.67E-002 
PB-210 Not Detected --------- 8.36E+000 

)H-232 6.21E-001 3.04E-001 1. 91E-001 
RA-228 5.68E-001 1.30E-001 . 1. 43E-001 
AC-228 4.51E-001 1.11E-001 1. 06E- 001 
TH-228 8.60E-001 2.3SE-001 4.04E-001 
RA-224 6.94E-001 1.7SE-001 6.92E-002 
PB-212 6.39E-001 9.58E-002 3.58E-002 
BI-212 9.18E-001 3.25E-001 4.17E-001 
TL-208 6.08E-001 1.10E-001 7.94E-002 

U-235 Not Detected --------- 1.91E-001 
TH-231 Not Detected --------- 6.26E+000 
PA-231 Not Detected --------- 1. 35E+000 
TH-227 Not Detected --------- 2.98E-001 
RA-223 Not Detected --------- 1. 62E- 001 
RN-219 Not Detected --------- 3.63E-001 
PB-211 Not Detected --------- 7.99E-001 
TL-207 Not Detected --------- 1.50E+001 

AM-241 Not Detected --------- 1.64E-001 
PU-239 Not Detected --------- 3.39E+002 
NP-237 Not Detected --------- 1.75E+000 
PA-233 Not Detected ---------- 5.52E-002 
TH-229 Not Detected --------- l.BOE-001 

) 



[Summary Report] - Sample ID: 20131508 

_,.-Nuc 1 ide Activity 2-sigma MDA 
-Jame (pCi/gram Error (pCi/gram 
------ ---------- ---------- ----------

AG-108m Not Detected --------- 4.09E-002 
AG-110m Not Detected --------- 2.97E-002 
BA-133 Not Detected --------- 4.32E-002 
BE-7 Not Detected --------- 2.51E-001 
CD-115 Not Detected --------- 5.52E-001 
CE-139 Not Detected --------- 2.43E-002 
CE-141 Not Detected --------- 4.79E-002 
CE-144 Not Detected --------- 1.B6E-001 
CM-243 Not Detected --------- 1.65E-001 
C0-56 Not Detected --------- 3.57E-002 
C0-57 Not Detected --------- 2.36E-002 
CO-SB Not Detected --------- 3.53E-002 
C0-60 Not Detected --------- 3.71E-002 
CR-51 Not Detected --------- 2.55E-001 
CS-134 Not Detected --------- 4.01E-002 
CS-137 Not Detected --------- 3.14E-002 
EU-152 Not Detected --------- 6.98E-002 
EU-154 Not Detected --------- 1.93E-001 
EU-155 Not Detected --------- 1.03E-001 
FE-59 Not Detected --------- S.BOE-002 
GD-153 Not Detected --------- 6.09E-002 
HG-203 Not Detected --------- 3.27E-002 
I-131 Not Detected --------- 4. B1E-002 
IR-192 Not Detected --------- 2.72E-002 
K-40 1.62E+001 2.23E+000 3.30E-001 
-~-52 Not Detected --------- 7.77E-002 
.N-54 Not Detected --------- 3.32E-002 

M0-99 Not Detected --------- 1.40E+000 
NA-22 Not Detected --------- 4.57E-002 
NA-24 Not Detected --------- 8.97E+001 
ND-147 Not Detected --------- 2.92E-001 
NI-57 Not Detected --------- 1.46E+000 
RU-103 Not Detected --------- 3.20E-002 
RU-106 Not Detected --------- 2.72E-001 
SB-122 Not Detected --------- 2.27E-001 
SB-124 Not Detected --------- 2.94E-002 
SB-125 Not Detected --------- B.14E-002 
SN-113 Not Detected --------- 3.87E-002 
SR-85 Not Detected --------- 3.67E-002 
TA-182 Not Detected --------- 1.74E-001 
TA-183 Not Detected --------- 3.59E-001 
TL-201 Not Detected --------- 3.68E-001 
Y-88 Not Detected --------- 3.18E-002 
ZN-65 Not Detected --------- 1.16E-001 
ZR-95 Not Detected --------- 6.28E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/19/02 5:22:21 PM * 

_,-, __ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* Analyzed by: j...,~- q:/20 / 0 z._ Reviewed by: J?-..q~ ~V : 
********************~(*****lt~~*****************~**~*v;************** 
Customer : SANDERS, M (6135) 
Customer Sample ID 059843-003 
Lab Sample ID 20131509 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH2-4S 
684.000 gram 

9/13/02 10:14:00 AM 
9/19/02 3:41:54 PM 

LAB02 
6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.89E-001 
RA-226 2.05E+000 5.30E-001 6.51E-001 
PB-214 6.93E-001 l.OSE-001 6.32E-002 
BI-214 6.60E-001 1.06E-001 5.28E-002 
PB-210 Not Detected --------- 2.66E+001 

.'H-232 7.29E-001 3.49E-001 2.01E-001 
RA-228 7.33E-001 1.41E-001 1.24E-001 
AC-228 6.78E-001 1. 33E- 001 9.16E-002 
TH-228 4.72E-001 4.26E-001 6.73E-001 
RA-224 7.59E-001 1.77E-001 8.20E-002 
PB-212 7.38E-001 1.08E-001 3.60E-002 
BI-212 7.10E-001 2.51E-001 3.20E-001 
TL-208 6.42E-001 1.11E-001 7.80E-002 

U-235 Not Detected --------- 2.20E-001 
TH-231 Not Detected --------- 1.06E+001 
PA-231 Not Detected --------- 1.34E+000 
TH-227 Not Detected --------- 3.34E-001 
RA-223 Not Detected --------- 2.43E-001 
RN-219 Not Detected --------- 3.42E-001 
PB-211 Not Detected --------- 7.56E-001 
TL-207 Not Detected --------- 1.17E+001 

AM-241 Not Detected --------- 4.13E-OD1 
PU-239 Not Detected --------- 3.98E+002 
NP-237 Not Detected --------- 2.10E+000 
PA-233 Not Detected --------- 5.28E-002 
TH-229 Not Detected --------- 2.22E-001 



[Summary Report] - Sample ID: : 20131509 

Nuclide Activity 2-sigrna MDA 
~Name (pCi/gram Error (pCi/gram 

·------ ---------- ---------- ----------
AG-108m Not Detected --------- 3. 3 6E-002 
AG-110m Not Detected --------- 2.59E-002 
BA-133 Not Detected --------- 4.81E-002 
BE-7 Not Detected --------- 2.25E-001 
CD-115 Not Detected --------- 4.26E-001 
CE-139 Not Detected --------- 2.64E-002 
CE-141 Not Detected --------- 5.41E-002 
CE-144 Not Detected --------- 2.15E-001 
CM-243 Not Detected --------- l.SBE-001 
C0-56 Not Detected --------- 2.86E-002 
C0-57 Not Detected --------- 2.86E-002 
C0-58 Not Detected --------- 3.00E-002 
C0-60 Not Detected --------- 3.20E-002 
CR-51 Not Detected --------"""\ 2.43E-001 
CS-134 Not Detected --------- 3.91E-002 
CS-137 Not Detected --------- 2.7BE-002 
EU-152 Not Detected --------- 8.42E-002 
EU-154 Not Detected --------- 1.55E-001 
EU-155 Not Detected --------- 1.25E-001 
FE-59 Not Detected --------- 6.83E-002 
GD-153 Not Detected --------- 9.17E-002 
HG-203 Not Detected --------- 3.15E-002 
I-131 Not Detected --------- 4.49E-002 
IR-192 Not Detected --------- 2.63E-00::!2 
K-40 1.51E+001 2.06E+000 2.75E-001 
-~-52 Not Detected --------- 5.31E-002 

-54 Not Detected -..-------- 2.91E-002 
M0-99 Not Detected --------- 9.87E-001 
NA-22 Not Detected --------- 3.58E-002 
NA-24 Not Detected --------- 2.79E+001 
ND-147 Not Detected --------- 2.55E-001 
NI-57 Not Detected --------- 7.88E-001 
RU-103 Not Detected --------- 2.73E-002 
RU-106 Not Detected --------- 2.42E-001 
SB-122 Not: Detected --------- 1.73E-001 
SB-124 Not Detected --------- 2.74E-002 
SB-125 Not Detected --------- 7.7SE-002 
SN-113 Not Detected --------- 3.36E-002 
SR-85 Not Detected --------- 3.28E-002 
TA-182 Not Detected --------- 1.42E-001 
TA-183 Not Detected --------- 8.27E-001 
TL-201 Not Detected --------- 6.23E-001 
Y-88 Not Detected --------- 2.17E-002 
ZN-65 Not Detected --------- 9.16E-002 
ZR-95 Not Detected --------- 4.78E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9 I 19 I 0 2 7 : 2 2 : 2 2 PM * 

--.*********************************************************************** 

* Analyzed by: /.._._ 9 /.2."/ c-'2- < Reviewed by: f/ t1~ /fl..,/ : 
* * * * * ** * *** * * * * * * * * * * d* * **"'-'** '*** * * ·:~*·* **** * * * * * * * .. ·~t~ U.V;******** * * *** * 
Customer : SANDERS, M ·;(6135) 
Customer Sample ID 059844-003 
Lab Sample ID 20131510 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH2-9-S 
785.000 gram 

9/13/02 10:35:00 AM 
9/19/02 5:24:15 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.38E-001 
RA-226 1.23E+ooo 4 .43E-001 6.20E-001 
PB-214 6.81E-001 1.02E-001 6.03E-002 
BI-214 6.43E-001 1.02E-00l 4.49E-002 
PB-210 Not Detected --------- 2.53E+001 
" 
)H-232 7.42E-001 3.52E-OOi 1.91E-001 

RA-228 6.87E-001 1.31E-001 l.lBE-001 
AC-228 7.15E-001 1.36E-001 8.95E-002 
TH-228 6.85E-001 4.04E-001 6.11E-001 
RA-224 8.96E-001 1 .. 94E-00 1 5.54E-002 
PB-212 7.18E-001 l.OSE-001 3.53E-002 
BI-212 B.45E-001 2.71E-001 3.42E-001 
TL-208 6.50E-001 1.10E-001 7.65E-002 

U-235 1. 44E-001 1.63E-001 2.08E-001 
TH-231 Not Detected --------- l.OlE+OOl 
PA-231 Not Detected --------- 1. 25E+000 
TH-227 Not Detected --------- 3.12E-001 
RA-223 Not Detected --------- 2.32E-001 
RN-219 Not Detected --------- 3.10E-001 
PB-211 Not Detected --------- 6.67E-001 
TL-207 Not Detected --------- 1.07E+001 

AM-241 Not Detected --------- 3.88E-001 
PU-239 Not Detected --------- 3.68E+002 
NP-237 Not Detected --------- 1.99E+000 
PA-233 Not Detected --------- 4.74E-002 
TH-229 Not Detected --------- 2.05E-001 



[Summary Report] - Sample ID: 20131510 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- J.OSE-002 
AG-110m Not Detected --------- 2.42E-002 
BA-133 Not Detected --------- 4.25E-002 
BE-7 Not Detected --------- 2.13E-001 
CD-115 Not Detected --------- 4.04E-001 
CE-139 Not Detected --------- 2.62E-002 
CE-141 Not Detected --------- 5.14E-002 
CE-144 Not Detected --------- 2.10E-001 
CM-243 Not Detected --------- 1. 47E-001 
C0-56 Not Detected --------- 2.77E-002 
C0-57 Not Detected --------- 2.74E-002 
C0-58 Not Detected --------~ 2.71E-002 
C0-60 Not Detected --------- 2.94E-002 
CR-51 Not Detected --------- 2.20E-001 
CS-134 Not Detected --------:- 3.49E-002 
CS-137 Not Detected -------- -:. 2.65E-002 
EU-152 Not Detected --------- 8.12E-002 
EU-154 Not Detected --------- 1.40E-001 
EU-155 Not Detected -------- ..... 1. 22E-001 
FE-59 Not Detected --------- 6.32E-002 
GD-153 Not Detected --------- 8.71E-002 
HG-203 Not Detected --------- 2.92E-002 
I-131 Not Detected --------- 4.06E-002 
IR-192 Not Detected --------- 2.36E-002 
K-40 1.75E+001 2.35E+000 2.37E-001 
'11N-52 Not Detected --------- 5.19E-002 >-54 Not Decected --------- 2.79E-002 
M0-99 Not Detected --------- 9.46E-001 
NA-22 Not Detected --------- 3.33E-002 
NA-24 Not Detected --------- 2.74E+001 
ND-147 Not Detected --------- 2.28E-001 
NI-57 Not Detected --------- 7.91E-001 
RU-103 Not Detected --------- 2.46E-002 
RU-106 Not Detected --------- 2.27E-001 
SB-122 Not Detected ------- -·- 1.68E-001 
SB-124 Not Detected --------~ 2.47E-002 
SB-125 Not Detected ------ --·- 7.09E-002 
SN-113 Not Detected --------- 3.31E-002 
SR-85 Not Detected --------- 3.22E-002 
TA-182 Not Detected ---------- 1. 31E-001 
TA-183 Not Detected ---------- 7.83E-001 
TL-201 Not Detected --------- 5.95E-001 
Y-88 Not Detected --------- 2.24E-002 
ZN-65 Not Detected --------- B.SBE-002 
ZR-95 Not Der:ected --------- 4.57E-002 

) 



**************************************~********************************** 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diag:nostics Program 

9/19/02 10:46:27 PM 

* 
* 
* 

~************************************~********************************** 
. * 

*********************~ •• 71~¥~******************* .~~~************ * Analyzed by: '1.. Reviewed by: 1. · * 

Customer : SANDERS, M {6135) 
Customer Sample ID 059847-003 
Lab Sample ID 20131512 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH3-4-S 
822.000 gram 

9/13/02 10:50:00 AM 
9/19/02 9:06:12 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- - - - --- - - ...... -· -----------
U-238 Not Detected --------- 6.24E-001 
RA-226 1.66E+000 4. 66E-ooi· 6.01E-001 
PB-214 6.06E-001 9.08E-002 5.27E-002 
BI-214 4.98E-001 8.25E-002 4.6BE-002 
PB-210 Not Detected --------- 2.35E+001 

)H-232 6.90E-001 3.28E-001 1.80E-001 
RA-228 7.23E-00l 1.32E-001 1.03E-001 
AC-228 7.28E-001 1.35E-001 8.32E-002 
TH-228 4.07E-001 3.63E-001. 5.73E-001 
RA-224 7.98E-001 1.76E-001· 6.39E-002 
PB-212 6.81E-001 9.94E-002 3.35E-002 
BI-212 7.37E-001 2.22E-001 2.61E-001 
TL-208 5.83E-00l 9.82E-002 6.53E-002 

U-235 Not Decected --------- 1.94E-001 
TH-231 Not Detected --------- 9.38E+000 
PA-231 Not Detected ---------· 1.11E+000 
TH-227 Not Detected ------- ...;..~ 2.96E-001 
RA-223 Not Detected --------- 2.15E-001. 
RN-219 Not Detected --------- 2.88E-00l 
PB-211 Not Detected --------- 6.63E-001 
TL-207 Not Detected --------- 1.03E+001 

AM-241 Not Detected --------- 3.53E-001 
PU-239 Not Detected ---------- 3.48E+002 
NP-237 Not Detected --------- 1.87E+DOO 
PA-233 Not Detected --------- 4.57E-002 
TH-229 Not Detected --------- 2.01E-001 

) 



[Summary Report] - Sample ID: : 20131512 

Nuclide Activity 2-sigma MDA 
Name (pCi/grarn Error (pCi/gram 
------ ---------- ---------- ----------

AG-108m Not Detected --------- 2.78E-002 
AG-110m Not Detected --------- 2.27E-002 
BA-133 Not Detected --------- 4.00E-002 
BE-7 Not Detected ------ ..... - -· 2.0.9E-001 
CD-115 Not Detected --------- 4.02E-001 
CE-139 Not Detected --------- 2.34E-002 
CE-141 Not Detected --------- 4.84E-002 
CE-144 Not Detected --------- 1. 91E- 001 
CM-243 Not Detected --------- 1.39E-001 
C0-56 Not Detected --------- 2.75E-002 
C0-57 Not Detected --------- 2.54E-002 
C0-58 Not Detected 

___ .... _____ 
2.64E-002 

C0-60 Not Detected --------- 2.80E-002 
CR-51 Not Detected --------- 2.13E-001 
CS-134 Not Detected --------- 3.27E-002 
CS-137 Not Detected --------- 2.52E-002 
EU-152 Not Detected --------- 7.53E-002 
EU-154 Not Detected --------- 1.28E-001 
EU-155 Not Detected --------- 1.14E-001 
FE-59 Not Detected --------- 6.15E-002 
GD-153 Not Detected --------- 8.35E-002 
HG-203 Not Detected --------- 2.71E-002 
I-131 Not Detected --------- 3.95E-002 
IR-192 Not Detected --------- 2.29E-002 
K-40 1.51E+001 2.04E+000 2.20E-001 
"''N-52 Not Detected ---------·.· 5.53E-002 
_lr-54 Not Detected --------- 2.74E-002 ' ' M0-99 Not Detected 

_________ ,. 
8.59E-001 

NA-22 Not Detected --------:.... 3.17E-002 
NA-24 Not Detected ---------. 3.15E+001 
ND-147 Not Detected --------- 2.13E-001 
NI-57 Not Detected --------- 7.50E-001 
RU-103 Not Detected --------- 2.45E-002 
RU-106 Not Detected --------- 2.0BE-001 
SB-122 Not Detected --------- l.SBE-001 
SB-124 Not Detected --------- 2.47E-002 
SB-125 Not Detected --------- 6.62E-002 
SN-113 Not Detected --------- 3.08E-002 
SR-85 Not Detected --------- 2.99E-002 
TA-182 Not Det:ected --------- 1.23E-001 
TA-183 Not Detected --------- 7.27E-001 
TL-201 Not Detected --------- 5.72E-001 
Y-88 Not Detected --------- 2.12E-002 
ZN-65 Not Detected --------- 7.97E-002 
ZR-95 Not Detected --------- 4.12E-002 

) 



********************~**************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagno·stics Program * 

--..._ * 9/2 0 I 0 2 12 : 2 8 ~:3 3 AM * 
f***********************************~************************************ 

:Analyzed by: / ,/-. 1 ··Reviewed by: JL~~~o--· : 
* * ** * *** * ** ** * * * * * * * * *~*7t:ff';,'*C*"l;;* * * *"*. ***** **** * **~ * fj~ tf!;;.* ****** *** * * 
Customer : SANDERS, M (6135) 
Customer Sample ID 059848-003 
Lab Sample ID 20131513 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH3-9-S 
744.000 gram 

9/13/02 11:10:00 AM 
9/19/02 10:48:10 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Eitlj~r isotope may be overestimated. 
************************~***********~************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error .. (pCi/grarn 

------- ----------- ---------- -----------... ;,: 

U-238 Not Detected - - - - - - - - ~;.~ . 6.49E-001 
RA-226 1. 70E+000 4.98E-001 6.53E-G01 
PB-214 7.47E-001 1. oaE- oo1: 5.17E-002 
BI-214 6.18E-001 9.90E-00,!2 4.71E-002 
PB-210 Not Detected ---------- 2.50E+001 

., .. 

) TH-232 5.68E-001 2.61E-00~ 1.24E-001 
RA-228 6.87E-001 1. 32E-001 1.13E-001 
AC-228 6.08E-001 1. 22E- 001 9 ·. D2E-002 
TH-228 1.03E+000 4.06E-001 5.65E-001 
RA-224 7.82E-001 1.78E-001 7.53E-002 
PB-212 6.58E-001 9.69E-002 3.53E-002 
BI-212 8.44E-001 2.51E-001 2.95E-001 
TL-208 5.89E-001 1.02E-001 7.08E-002 

U-235 Not Detected ---------- 2.03E-001 
TH-231 Not Detected ---- --- -~~;: 9.85E+000 
PA-231 Not Detected 

________ _. 

1.22E+000 
TH-227 Not Detected --------- 3.10E-001 
RA-223 Not Detected --------- 2.2BE-001 
RN-219 Not Detected ---------- 3.21E-001 
PB-211 Not De:.ected ------- -:.j.f~~-: 7.17E-001 
TL-207 Not Detected ------- -:·~~$i 1.07E+001 

>:.::: .. ~ ·, 

AM-241 Not Detected ... 
3.87E-001 --------}_;;·~ 

PU-239 Not Detected 
_________ , 

3.68E+002 
NP-237 Not Detected ' ·•. 2.01E+000 --------""!'~·-

PA-233 Not Detected ······ 5.12E-002 ---------
TH-229 Not Detected --------- 2.108-001 

) 



'·; \: 
[Summary Report] - Sample ID: 20131513 

,, 
Nuclide Activity 2-sigma ·:-: MDA 

(pCi/gram 
.-..,. 

(pCi/gram Name Error :-., 
;,;I 

------- ---------- - - - - - - - - ~,;._ ----------
AG-108m Not Detected --------- 2.99E-002 
AG-110m Not Detected --------- 2.37E-002 
BA-133 Not Detected --------- 4.44E-002 
BE-7 Not Detected --------- 2.16E-001 
CD-115 Not Detected --------- 4.25E-001 
CE-139 Not Detected --------- 2.63E-002 
CE-141 Not Detected --------- 5.06E-002 
CE-144 Not Detected --------- 2.04E-001 
CM-243 Not Detected --------- 1.48E-001 
C0-56 Not Detected --------- 2.89E-002 
C0-57 Not Detected --------- 2.63E-002 
C0-58 Not Detected --------- 2.66E-002 
C0-60 Not Detected --------- 2.84E-002 
CR-51 Not Detected --------- 2.24E-001 
CS-134 Not Detected --------- 3.54E-002 
CS-137 Not Detected --------- 2.51E-002 
EU-152 Not Detected --------:-,_ 7.83E-002 
EU-154 Not Detected ------- --.!~Y- 1.3BE-001 
EU-155 Not Detected ------- ---:~:i_- 1.21E-001 
FE-59 Not Detected --------..::~;t 6.66E-002 

·~ 

GD-153 Not Detected -- - --- - -··~~~- 8.86E-002 
HG-203 Not Detected --------~.:~~~-- 2.96E-002 
I-131 Not Detected --------- 4.13E-002 
IR-192 Not Detected --------- 2.44E-002 
K-40 1.66E+001 2.24E+000 2.63E-001 

J:-52 Not Detected --------- S.BSE-002 
-54 Not Detected --------- 2.91E-002 

M0-99 Not Detected --------- 9.82E-001 
NA-22 Not Detected --------- 3.18E-002 
NA-24 Not Detected --------- 3.86E+001 
ND-147 Not Detected --------- 2.29E-001 
NI-57 Not Detected --------- 9.21E-001 
RU-103 Not Detected --------- 2.62E-002 
RU-106 Not Detected --------- 2.23E-001 
SB-122 Not Detected --------- 1.69E-001 
SB-124 Not Detected --------- 2.47£-002 
SB-125 Not Detected --------- 7.23E-002 
SN-113 Not Detected --------- 3.14E-002 
SR-85 Not Detected --------- 3.22E-002 
TA-182 Not Detected --------.--::.·. 1.34E-001 
TA-183 Not Detected 

~:·.~-~· .. 

- - - - - - - -· -~··· 8.03E-001 ... : -~ 

TL-201 Not Detected ------- -.--:,··. 6.15E-001 
Y-88 Not Detected ---------~:~~:: 2.1SE-002 
ZN-65 Not Detected ________ .;;:/ 

8.75E-002 
ZR-95 Not Detected ---------·~( 4.55E-002 

) 



************************************************************************* 

* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 2:10:34 AM 

* 
* 
* 

~*********************************************************************** 

: Analyzed by: · ,/ _ _ ~r:J·-r.. Reviewed by: Jt- --ln../~-;- : 
*********************~***~~~~*****************~*'(~~************** 
customer SANDERS, M (6135) 
Customer Sample ID 059850-003 
Lab Sample ID 20131514 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6720/1111-SP1-BH1-10-S 
738.000 gram 

9/13/02 . B :45:00 AM 
9/20/02 12:30:19 AM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 
Name (pCi/grarn 

------- -----------
U-238 Not Detected 
RA-226 1.78E+000 
PB-214 6.29E-001 
BI-214 5.85E-001 

)B-210 Not Detected 

TH-232 6.20E-001 
RA-228 8.04E-001 
AC-228 6.83E-001 
TH-228 5.72E-001 
RA-224 7.72E-001 
PB-212 6.70E-001 
BI-212 7.94E-001 
TL-208 6.77E-001 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RH 219 3.9'iE 001 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

) 

2-sigma 
Error 

-------------------
4.95E-001 
9.56E-002 
9.54E-00'2 
---------. 

3.01E-001 
1. 45E-001 
1.35E-001 
3.90E-001 
1.77E-001 
9.86E-002 
2.62E-001 
1.16E-001 

---------
--------·-
---------
---------
---------
2.79E 001 
---------
---------
---------
---------
---------
---------
---------

MDA 
(pCi/gram 

6.67E-001 
6.33E-001 
5.81E-002 
5.02E-002 
2.54E+001 

1.86E-001 
1.04E-001 
9.86E-002 
6.00E-001 
8.18E-002 
3.61E-002 
3.30E-001 
B.36E-002 

2.05E-001 
1.03E+001 
1.24E+000 
3.14E-001 
2.41E-001 
3.3q:s 001 
7.08E-001 
1.05E+001 

3.84E-001 
3.81E+002 
2.01E+000 
4.91E-002 
2.20E-001 



[Summary Report] - Sample ID: : 20131514 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 
------ ---------- ----------- ----------

AG-108m Not Detected --------- 3.10E-002 
AG-110m Not Detected --------- 2.3BE-002 
BA-133 Not Detected --------- 4.43E-002 
BE-7 Not Detected --------- 2.21E-001 
CD-115 Not Detected --------- 4.58E-001 
CE-139 Not Detected --------- 2.63E-002 
CE-141 Not Detected --------- 5.22E-002 
CE-144 Not Detected --------- 2.08E-001 
CM-243 Not Detected --------- 1.54E-001 
C0-56 Not Detected --------- 2.83E-002 
C0-57 Not Detected --------- 2.72E-002 
C0-58 Not Detected --------- 2.BOE-002 
C0-60 Not Detected --------- 3.12E-002 
CR-51 Not Detected --------- 2.37E-001 
CS-134 Not Detected --------- 3.53E-002 
CS-137 Not Detected --------- 2.49E-002 
EU-152 Not Detected --------- 8.09E-002 
EU-154 Not Detected --------- 1.43E-001 
EU-155 Not Detected --------- 1.21E-001 
FE-59 Not Detected --------- 6.41E-002 
GD-153 Not Detected ---------· 9.27E-002 
HG-203 Not Detected --------- 3.08E-002 
I-131 Not Detected --------- 4.47E-002 
IR-192 Not Detected ---------. 2.47E-002 
K-40 1.58E+001 2.14E+OOO 2.52E-001 
t.rn'-52 Not Detected ------- -·- 5.93E-002 
N-54 Not Detected --------- 2.93E-002 

M0-99 Not Detected --------- l.OlE+OOO 
NA-22 Not Detected --------- 3.SsE..:oo2 
NA-24 Not Detected --------- 4.3BE+001 
ND-147 Not Detected --------- 2.34E-001 
NI-57 Not Detected --------- 9.69E-001 
RU-103 Not Detected --------- 2.61E-002 
RU-106 Not Detected --------- 2.20E-001 
SB-122 Not Detected --------- 1.79E-001 
SB-124 Not Detected --------- 2.41E-002 
SB-125 Not Detected --------- 7.27E-002 
SN-113 Not Detected --------- 3.17E-002 
SR-85 Not Detected --------- 3.33E-002 
TA-182 Not Detected --------- 1.33E-001 
TA-183 Not Detected --------- 8.15E-001 
TL-201 Not Detected --------- 6.35E-001 
Y-88 Not Detected --------- 2.25E-002 
ZN-65 Not Detected --------- 8.71E-002 
ZR-95 Not Detected ---------- 4.42E-002 



************************************************************************* 
* 
* 
* 

Sandia National ·Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 3:51:31 AM 

* 
* 
* 

-************************************~*********************************** 

* Analyzed by: ". c;/2c/~.,_ Reviewed by: [/..L"' t1,~1 ~J- : 
*********************~***'~******************~,~~************** 
Customer SANDERS, M (6135) 
Customer Sample ID 059851-003 
Lab Sample ID 20131515 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6720/1111-SP1-BH1-15-S 
805.000 gram 

9/13/02 9:00:00 AM 
9/20/02 2:12:17 AM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
***********************************~************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.99E-001 
RA-226 1.84E+000 4 .. 81E-001 6.00E-001 
PB-214 7.00E-001 1.03E-001 5.47B-002 
BI-214 6.17E-001 9.83E-002 4.75E-002 
PB-210 Not Detected --------- 2.38E+001 

)H-232 4.67E-001 2.40E-001 1. 87B- 001 
RA-228 6.49E-001 1.22E-001 9.50E-002 
AC-228 6.04E-001 1.16E- 001.. 7.46E-002 
TH-228 3.14E-001 3.73E-001 5.99E-001 .. 
RA-224 7.44E-001 1.6BE-001 6.77E-002 
PB-212 6.23E-001 9.15E-002. 3.27E-002 
BI-212 7.33E-001 2.59E-001 3.39E-001 
TL-208 5.45E-001 9 .4 OE-002 6.58E-002 

U-235 Not Detected --------- 2.01E-001 
TH-231 Not Detected --------- 9.48E+000 
PA-231 Not Detected ----- - ..... - ":""" 1.12B+000 
TH-227 Not Detected ------ ""':' ~ -.· 2.87E-001 
RA-223 Not Detected --------- 2.26E-001 .· 
RN-219 Not Detected --------- 3.06E-001 
PB-211 Not Detected --------- 6.81E-001 
TL-207 Not Detected . --------- 1.05E+001 

AM-241 Not Detected --------- 3.69E-001 
PU-239 Not Detected --------- 3.58E+002 
NP-237 Not Detected --------- 1.89E+000 
PA-233 Not Detected --------- 4.63E-002 
TH-229 Not Detected --------- 1.99E-001 

) 



[Summary Report] - Sample ID: : 20131515 

Nuclide Acti-..ri ty 2-sigma MDA 
Name .(pCi/gram Error (pCi/gram 
·------ ---------- ---------- ----------

AG-108m Not Detected --------- 2.87£-002 
AG-110m Not Detected --------- 2.28E-002 
BA-133 Not Detected --------- 4.24E-002 
BE-7 Not Detected --------- 2.06E-001 
CD-115 Not Detected --------- 4.15E-001 
CE-139 Not Detected --------- 2.4BE-002 
CE-141 Not Detected --------- 4.9BE-002 
CE-144 Not Detected --------- 1.97E-001 
CM-243 Not Detected --------- 1.39E-001 
C0-56 Not Detected --------- 2.79E-002 
C0-57 Not Detected --------- 2.64E-002 
C0-58 Not Detected --------- 2.63E-002 
C0-60 Not Detected --------- 2.81E-002 
CR-51 Not Detected --------- 2.14E-001 
CS-134 Not Detected --------- 3.39E-002 
CS-137 Not Detected --------- 2.50E-002 
EU-152 Not Detected --------- 7.81E-002 
EU-154 Not Detected --------- 1.32E-001 
EU-155 Not Detected --------- l.14E-001 
FE-59 Not Detected --------- S.?OE-002 
GD-153 Not Detected --------- 8.61E-002 
HG-203 Not Detected --------- 2.73E-002 
I-131 Not Detected --------- 4.06E-002 
IR-192 Not Detected --------- 2.26E-002 
K-40 1.42E+001 1. 92E+000 2.28E-001 
MN-52 Not Detected ---------. 5.25E-002 
)iN-54 Not Detected --------- 2.75E-002 
M0-99 Not Detected --------- 9.26E-001 
NA-22 Not Detected --------- 3.37E-002 
NA-24 Not Detected --------- 4.45E+001 
ND-147 Not Detected ------- -·- 2.33E-001 
NI-57 Not Detected - - - - - - - - ·- . 9.31E-001 
RU-103 Not Detected --------- 2.41E-002 
RU-106 Not Detected --------- 2.14E-001 
SB-122 Not Detected --------- 1.77E-001 
SB-124 Not Detected --------- 2.44E-002 
SB-125 Not Detected 

______ .._ __ 
6.66E-002 

SN-113 Not Detected --------- 3.03E-002 
SR-85 Not Detected --------- 2.89E-002 
TA-182 Not Detected --------- 1.27E-001 
TA-183 Not Detected --------- 7.90E-001 
TL-201 Not Detected --------- 6.21E-001 
Y-88 Not Detected ---------· 2.02E-002 
ZN-65 Not Detected --------- B.lBE-002 
ZR-95 Not Detected --------- 4.45E-002 

) 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 5:33:30 AM 

* 
* 
* 

******************************************************~*************** .. ~ 0'. * * Analyzed by: I Cf l~c:j0 z_ Reviewed by: - "7. 90 /1.-y_ * 
******************~**ii********************** ** •*J~************ 
Customer SANDERS, M (6135) 
Customer Sample ID 059852-003 
Lab Sample ID 20131516 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6743/1087-SP1-BH1-B-S 
832.000 gram 

9/17/02 10:12:00 AM 
9/20/02 3:53:15 AM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.21E-001 
RA-226 1.61E+000 4.74E-001 6.24E-001 
PB-214 6.02E-001 9.15E-002 5.76E-002 
BI-214 5.46E-001 8.83E-002 4.53E-002 
PB-210 Not Detected --------- 2.35E+001 

--6-232 6.87E-001 3.23E-001 1. 66E-oo·1 
-228 7.79E-001 1.38E-001 9.72E-002 

AC-228 6.73E-001 1.28E-001 B.64E-002 
TH-228 6.64E-001 3.60E-001 5.37E-001 
RA-224 7.83E-001 1.72E-001 5.79E-002 
PB-212 6.98E-001 1.02E-001 3.25E-002 
BI-212 8.54E-001 2.54E-001 3.06E-001 
TL-208 5.87E-001 9.87E-002 6.58E-002 

U-235 7.83E-002 1.49E-001 1.90E-001 
TH-231 Not Detected --------- 9.59E+000 
PA-231 Not Detected --------- 1.16E+000 
TH-227 Not Detected --------- 2.9BE-001 
RA-223 Not Detected --------- 1.43E-001 
RN-219 Not Detected --------- 2.97E-001 
PB-211 Not Detected --------- 6.82E-001 
TL-207 Not Detected --------- 1. 05E+001 

AM-241 Not Detected --------- 3.53E-001 
PU-239 Not Detected --------- 3.55E+002 
NP-237 Not Detected --------- 1.90E+000 
PA- 233 Not Detected --------- 4.58E-002 
TH-229 Not Detected . --------- 2.01E-001 



[Summary Report] - Sample ID: : 20131516 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------

AG-108m Not Decected --------- 2.81E-002 
AG-110m Not Detected --------- 2.20E-002 
BA-133 Not De;:ected --------- 4.10E-002 
BE-7 Not Detected --------- 1.81.E-001 
CD-115 Not Detected --------- 1.24E-001 
CE-139 Not Detected ---------- 2.35E-002 
CE-141 Not Detected --------- 4.34E-002 
CE-144 Not Detected --------- 1.91E-001 
CM-243 Not Detected --------- 1.44E-001 
C0-56 Not Detected --------- 2.47E-002 
C0-57 Not Detected --------- 2.54E-002 
C0-58 Not Detected --------- 2.33E-002 
C0-60 Not Detected --------- 2.81E-002 
CR-51 Not Detected --------- 1.98E-001 
CS-134 Not Detected --------- 3.22E-002 
CS-137 Not Detected --------- 2.39E-002 
EU-152 Not Detected --------- 7.59E-002 
EU-154 Not Detected --------- 1.29E-001 
EU-155 Not Detected --------- 1.11E-001 
FE-59 Not Detected --------- 5.32E-002 
GD-153 Not Detected --------- 8.35E-002 
HG-203 Not Detected --------- 2.69E-002 
I-131 Not !Je':.ected --------- 2.72E-002 

· IR-192 Not Detected --------- 2.15E-002 
K-40 1.45E+001 1.96E+OOO 2.39E-001 
MN-52 Not Detected --------- 3.32E-002 

--ro-54 Not Detected --------- 1.33E-002 
0-99 Not Detected --------- 3.37E-001 

NA-22 Not Detected --------- 3.17E-002 
NA-24 Not Detected --------- 5.37E-001 
ND-147 Not Detected --------- 1.68E-001 
NI-57 Not Detected --------- 9.31E-002 
RU-103 Not Detected --------- 2.30E-002 
RU-106 Not Detected --------- 2.20E-001 
SB-122 Not Detected --------- 6.01E-002 
SB-124 Not Detected --------- 2.27E-002 
SB-125 Not Detected --------- 6.58E-002 
SN-113 Not Detected --------- 2.98E-002 
SR-85 Not Detected --------- 2.89E-002 
TA-182 Not Detected --------- 1.1BE-001 
TA-183 Not Der.ected --------- 4.40E-001 
TL-201 Not Detected --------- 2.50E-001 
Y-B8 Not Detected --------- 2.17E-002 
ZN-65 Not Detected --------- 7.72E-002 
ZR-95 Not Detected --------- 4.29E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/20/02 7:41:53 AM * 
\************************************************************************ 

:. ~:;~:;~. ~L • ••••• • •• :f:-:.. ;(~J.c~ .• ~;::-~;;::;~ • ~~ ~ .f;. 'filfffJ.. ••••••• • •• : 
Customer . : SANDERS, M {6135) 
Customer Sample ID 059853-003 
Lab Sample ·ID 20131517 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6743/1087-SP1-BH1-13-S 
779.000 gram 

9/17/02 10:42:00 AM 
9/20/02 .5:35:13 AM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
**************~********************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error {pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.29E-001 
RA-226 1.70E+000 4.93E-001 6.46E-001 
PB-214 7.12£-001 1.04E-001 5.22E-002 
BI-214 5.75E-001 9.36E-002 4.99E-002 
PB-210 Not Detected --------- 2.52E+001 

~-232 7.48E-001 3.55E-001 1. 96E-001 
-228 6.58E-001 1.26E-001 1.10E-001 

AC-228 7.26E-001 1.33E-001 7.27E-002 
TH-228 l.OlE+OOO 4.00E-001 5.60E-001 
RA-224 B.62E-001 1. BSE-001 5.62E-002 
PB-212 7.39E-001 1. OSE-001 3 .45E-002 
BI-212 7.28E-001 2.77E-001 3.74£-001 
TL-208 6.48E-001 l.OBE-001 6.89E-002 

U-235 Not Detected --------- 2.DSE-001 
TH-231 Not Detected --------- 1.01E+001 
PA-231 Not Detected --------- 1.18E+000 
TH-227 Not Detected --------- 3.15E-001 
RA-223 Not Detected --------- l.BBE-001 
RN-219 Not Detected --------- 3.12E-001 
PB-211 Not Detected --------- 7.08E-001 
TL-207 Not Detected --------- 1.06E+001 

AM-241 Not Detected --------- 3.72E-001 
PU-239 Not Detected --------- 3.64E+002 
NP-237 Not Detected --------- 1.96E+000 
PA-233 Not Detected --------- 4.B8E-002 
TH-229 Not Detected --------- 2.08E-001 

) 



[Summary Report] - Sample ID: : 20131517 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error {pCi/gram 
------ ---------- ---------- ----------

AG-108m Not Detected --------- 3.04E-002 
AG-110m Not Detected --------- 2.33E-002 
BA-133 Not Detected --------- 4.31E-002 ~·J~"- P.,i~C.. 

BE-7 8.77E-002 8.53E-002 1. 3 4E- 001 0-\ . 

CD-115 Not Detected --------- 1. 35E-001 
CE-139 Not Detected --------- 2.51E-002 
CE-141 Not Detected --------- 4.66E-002 
CE-144 Not Detected --------- 2.00E-001 
CM-243 Not Detected --------- 1.47E-001 
C0-56 Not Detected --------- 2.81E-002 
C0-57 Not Detected --------- 2.64E-002 
C0-58 Not Detected --------- 2.70E-002 
C0-60 Not Detected --------- 2.93E-002 
CR-51 Not Detected --------- 1. 98E-001 
CS-134 Not Detected --------- 3.48E-002 
CS-137 Not Detected --------- 2.53E-002 
EU-152 Not Detected --------- 7.89E-002 
EU-154 Not Detected --------- 1.40E-001 
EU-155 Not Detected ---------- 1.18E-001 
FE-59 Not Detected --------- 5.74E-002 
GD-153 Not Detected --------- 8.60E-002 
HG-203 Not Detected --------- 2.74E-002 
I-131 Not Detected --------- 2. 86E-002 · 
IR-192 Not Detected --------- 2.29E-002 
K-40 1.42E+001 1.92E+OOO 2.19E-001 
1'>1N-52 Not Detected --------- 3.33E-002 
)N-54 Not Detected --------- 2.73E-002 

- M0-99 Not Detected --------- 3.53E-001 
NA-22 Not Detected --------- 3.22E-002 
NA-24 Not Detected· --------- 6.36E-001 
ND-147 Not Detected --------- 1.84E-001 
NI-57 Not Detected --------- 8.83E-002 
RU-103 Not Detected --------- 2.29E-002 
RU-106 Not Detected --------- 2.17E-001 
SB-122 Not Detected --------- 6.34E-002 
SB-124 Not Detected --------- 2.49E-002 
SB-125 Not Detected --------- 6.89E-002 
SN-113 Not Detected --------- 3.18E-002 
SR-85 Not Detected --------- 3.04E-002 
TA-182 Not Detected --------- 1. 23E- 001 
TA-183 Not Detected --------- 4.67E-001 
TL-201 Not Detected --------- 2.59E-001 
Y-88 Not Detected --------- 2 .. 08E- 002 
ZN-65 Not Detected --------- 8.09E-002 
ZR-95 Not Detected --------- 4.23E-002 



************************************************************************* 
* 
* 
* 

sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 9:26:50 AM 

* 
* 
* 

********************************************************************** 

,.., ~ I * *******************~**tt~~~***************** ~ 9~~~************ * Analyzed by: , Reviewed by: · '> * 

Customer SANDERS, M {6135) 
Customer Sample ID 059854-003 
Lab Sample ID 20131518 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6734/1089-SP1-BH1-9-S 
741.000 gram 

9/17/02 12:40:00 PM 
9/20/02 7:54:59 AM 

LAB02 
6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.3BE-001 
RA-226 1. 26E+000 4.02E-001 5.37E-001 
PB-214 4.05E-001 6.75E-002 S.OOE-002 
BI-214 3.81E-001 6.65E-002 4.04E-002 
PB-210 Not Detected --------- 2.12E+001 

~-232 4.69E-001 2.35£-001 1. 65E-001 
-228 3.07E-001 1.02E-001 1. 2SE-001 

AC-228 Not Detected --------- 1.3BE-001 
TH-228 Not Detected --------- 5.4BE-001 
RA-224 4.79E-001 1.24E-001 7.66E-002 
PB-212 4.37E-001 6.68E-002 3.03E-002 
BI-212 5.20E-001 1.93£-001 2.44E-001 
TL-208 3.9BE-001 7.69E-002 6.41E-002 

U-235 Not Detected --------- 1.77E-001 
TH-231 Not Detected --------- 8. 38E+i>00 
PA-231 Not Detected --------- 1.12E+000 
TH-227 Not Detected --------- 2.58E-001 
RA-223 Not Detected --------- 1. 56E-001 
RN-219 Not Detected --------- 2.64E-001 
PB-211 Not Detect·ed --------- 6.13E-001 
TL-207 Not Detected --------- 9.83E+000 

AM-241 Not Detected --------- 3.22£-001 
"PU-239 Not Detected --------- 3.18E+002 
NP-237 Not Detected --------- 1.70E+000 
PA-233 Not Detected --------- 4.14E-002 
TH-229 Not Detected --------- 1.78E-001 



[Summary Report] - Sample ID: : 20131518 

Nuclide Activity 2-sigma MDA 
'IJ'ame {pCi/gram Error (pCi/gram 
------ ---------- ---------- ----------

AG-108m Not Detected --------- 2.58E-002 
AG-110m Not Detected --------- 2.05E-002 
BA-133 Not Detected --------- 3.69E-002 
BE-7 Not Detected --------- 1.73E-001 
CD-115 Not Detected --------- 1.14E-001 
CE-139 Not Detected --------- 2.20E-002 
CE-141 Not Detected --------- 4.08E-002 
CE-144 Not Detected --------- 1.71E-001 
CM-243 Not Detected --------- 1.22E-001 
C0-56 Not Detected --------- 2.50E-002 
C0-57 Not Detected --------- 2.24E-002 
C0-58 Not Detected --------- 2.54E-002 
C0-60 Not Detected --------- 2.71E-002 
CR-51 Not Detected --------- 1.75E-001 
CS-134 Not Detected --------- 2.93E-002 
CS-137 Not Detected --------- 2.17E-002 
EU-152 Not Detected --------- 6.74E-002 
EU-154 Not Detected --------- 1.19E-001 
EU-155 Not Detected --------- 1.03E-001 
FE-59 Not Detected --------- 5. 34E-002 
GD-153 Not Detected --------- 7.60E-002 
HG-203 Not Detected --------- 2.40E-002 
I-131 Not Detected --------- 2.63E-002 
IR-192 Not Detected --------- 1. 96E.- 002 
K-40 1. 35E+001 1.84E+000 2.27E-001 
'iN-52 Not Detected --------- 3.33E-002 

-fo-54 Not Detected --------- 2.42E-002 
. -99 Not Detected --------- 3.44E-001 

NA-22 Not Detected --------- 3.21E-002 
NA-24 Not Detected --------- 5.17E-001 
ND-147 Not Detected --------- 1. 72E-001 
NI-57 Not Detected --------- 6.86E-002 
RU-103 Not Detected --------- 2.06E-002 
RU-106 Not Detected --------- 1.99E-001 
SB-122 Not Detected --------- 5.72E-002 
SB-124 Not Detected --------- 2.16E-002 
SB-125 Not Detected --------- 5.94E-002 
SN-113 Not Detected --------- 2.64E-002 
SR-85 Not Detected --------- 2.79E-002 
TA-182 Not Detected --------- l.OSE-001 
TA-183 Not Detected --------- 4.04E-001 
TL-201 Not Detected --------- 2.23E-001 
Y-88 Not Detected --------- 2.11E-002 
ZN-65 Not Detected. --------- 7.17E-002 
ZR-95 Not Detected' --------- 3.96E-002 



************************************************************************* 
* Sandia National ·Laboratbries * 
* Radiation Protection Sample Diagnostics Program * 
* 9/20/02 11:08:49 AM * 
-~**************************************************/.*~***~****************: 

... Analyzed by: /. .I 
0 

fez. Reviewed by: Q ~-:/ * 
**********************~*t4~~***************** -. Jj t4************** 
customer : SANDERS, M (6135) 
Customer Sample ID 059855-003 
Lab Sample ID 20131519 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6734/1089-SPl-BHl-14-S 
819.000 gram 

9/17/02 12:45:00 PM 
9/20/02 9:28:34 AM 

LAB02 
6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.31E-001 
RA-226 8.15E-001 3.79E-001 5.60E-001 
PB-214 4.44E-001 7.06£-002 4.77E-002 
BI-214 3.63£-001 6.41E-002 4.26£-002 
PB-210 Not Detected 

_._. _______ 
1.97£+001 

~-232 5.04E-001 2.40E-001 1.29E-:001 
-228 4.16E-001 9.14E-002 9.89E-002 

AC-228 4.70E-001 9.55E-002 6.69E-002 
TH-228 3.50E-001 1.45E-001 2.78E-001 
RA-224 5.38E-001 1.32E-001 7.4SE-002 
PB-212 4.82E-001 7.23E-002 2.80E-002 
BI-212 4.94E-001 2.14E-001 2.96£-001 
TL-208 4.15E-001 7.54E-002 5.62E-002 

U-235 Not Detected --------- 1.72E-001 
TH-231 Not Detected --------- 8.54E+OOO 
PA-231 Not Detected --------- 1.03£+000 
TH-227 Not Detected --------- 2.55E-001 
RA-223 Not Detected --------- l.SBE-001 
RN-219 Not Detected --------- 2.60E-001 
PB-211 Not Detected --------- 6.04E-001 
TL-207 Not Detected --------- 8.70E+000 

AM-241 Not Detected --------- 3.07E-001 
PU-239 Not Detected --------- 3.13E+002 
NP-237 Not Detected --------- 1.68E+000 
PA-233 Not Detected --------- 4.10E-002 
TH-229 Not Detected --------- 1.82E-001 

) 



[Summary Report] - Sample ID: : 20131519 

Nuclide Activity 2-sigma MDA 
---..,Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 2.56E-002 
AG-110m Not Detected --------- 2.04E-002 
BA-133 Not Detected --------- 3.46E-002 
BE-7 Not Detected --------- 1. 82E- 001 
CD-115 Not Detected --------- 1.14E-001 
CE-139 Not Detected --------- 2.09E-002 
CE-141 Not Detected --------- 3.93E-002 
CE-144 Not Detected --------- 1.67E-001 
CM-243 Not Detected --------- 1.24E-001 
C0-56 Not Detected --------- 2.34E-002 
C0-57 Not Detected --------- 2.23E-002 
C0-58 Not Detected --------- 2.32E-002 
C0-60 Not Detected --------- 2.59E-002 
CR-51 Not Detected --------- 1.80E-001 
CS-134 Not Detected --------- 2.84E-002 
CS-137 Not Detected --------- 2.22E-002 
EU-152 Not Detected --------- 6.72E-002 
EU-154 Not Detected --------- 1.18E-001 
EU-155 Not Detected --------- 1.01E-001 
FE-59 Not Detected --------- 5.22E-002 
GD-153 Not Detected --------- 7.37E-002 
HG-203 Not Detected --------- 2 .. 3 SE-002 
I-131 Not Detected --------- 2.49E-002 
IR-192 Not Detected --------- 1.98E-002 
K-40 1.38E+001 1.87E+000 2.01E-001 

l:i-52 Not Detected --------- 3.06E-002 
-54 Not Detected --------- 2. 3 7E-002 

M0-99 Not Detected --------- 3.23E-001 
NA-22 Not Detected --------- 2.89E-002 
NA-24 Not Detected --------- 5.48E-001 
ND-147 Not Detected --------- 1.63E-001 
NI-57 Not Detected --------- 9.85E-002 
RU-103 Not Detected --------- 2.09E-002 
RU-106 Not Detected --------- 1.99E-001 
SB-122 Not Detected --------- 6.01E-002 
SB-124 Not Detected --------- 2.10E-002 
SB-125 Not Dete·cted --------- 6.04E-002 
SN-113 Not. Detected --------- 2.63E-002 
SR-85 Not Detected --------- 2.59E-002 
TA-182 Not Detected --------- l.lOE-001 
TA-183 Not Detected --------- 3.89E-001 
TL-201 Not Detected --------- 2.23E-001 
Y-88 Not Detected ---------- 1.75E-002 
ZN-65 Not Detected --------- 6.98E-002 
ZR-95 Not Detected --------- 3.96E-002 

) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/19/02 9:04:28 PM * 

*********************************************************************** 
f} I I * 

*Analyzed by: ~. q/. _fc,"L. Reviewed by: ;:;t;;;:"'~9,()t::z/ * 
*******************~*~'*~*,********************~~~~~~·-~************* 
Customer SANDERS, M (6135) 
Customer Sample ID 059859-001 
Lab Sample ID 20131511 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6721/1090-DF1-BH2-4-DU 
704.000 gram 

9/13/02 10:16:00 AM 
9/19/02 7:24:13 PM 

LAB02 
6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
****~******************************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.52E-001 
RA-226 1.88E+000 5.17E-001 6.59E-001 
PB-214 6.94E-001 1. 04E-001. 5.98E-002 
BI-214 5.82E-001 9. SSE-002· 5.14E-002 
PB-210 Not Detected --------- 2.61E+001 

~·H-232 7.71E-001 3.63E-001 1.83E-001 
RA-228 7.85E-001 1. 44E-001 l.OSE-001 
AC-228 6.86E-001 1.39E-001 1.09E-001 
TH-228 5.86E-001 3.95E-001 6.07E-001 
RA-224 8.47E-001 1. B9E-001 6.18E-002 
PB-212 7.02E-001 1.03E-001· 3.55E-002 
BI-212 6.12E-001 2.63E-001 3.64E-001 
TL-208 6.17E-001 1. 07E-001 7.51E-002 

U-235 Not Detected --------- 2.07E-001 
TH-231 Not Detected --------- 1.05E+001 
PA-231 Not Detected --------- 1.23E+000 
TH-227 Not Detected --------- 3.20E-001 
RA-223 Not Detected --------- 2.47E-001 
RN-219 Not Detected --------- 3.40E-00l 
PB-211 Not Detected --------- 7.56E-001 
TL-207 Not Detected --------- 1.18E+001 

AM-241 Not Detected --------- 3.83E-00l 
PU-239 Not Detected --------- 3.87£+002 
NP-237 Not Detected --------- 2.02E+000 
PA-233 Not Detected --------- 5.24E-002 
TH-229 Not Detected ---------· 2.19E-001 



[Summary Report] - Sample ID: 20131511 

·u,lclide Activity 2-sigma· MDA 
arne (pCi/gram Error (pCi/gram 

_;,------- ---------- ----------- ----------
AG-108m Not Detected --------- 3.12E-002 
AG-110m Not Detected --------- 2.60E-002 
BA-133 Not Detected --------- 4.68E-002 
BE-7 Not Detected --------- 2.15E-001 
CD-115 Not Detected --------- 4.26E-001 
CE-139 Not Detected --------- 2.67E-002 
CE-141 Not Detected --------- 5.1BE-002 
CE-144 Not Detected --------- 2.06E-001 
CM-243 Not Detected --------- 1.54E-001 
C0-56 Not Detected --------- 3.02E-002 
C0-57 Not Detected --------- 2.77E-002 
C0-58 Not Detected --------- 2.80E-002 
C0-60 Not Detected --------- 3.08E-002 
CR-51 Not Detected --------- 2.30E-001 
CS-134 Not Detected --------- 3.68E-002 
CS-137 Not Detected --------- 2.92E-002 
EU-152 Not Detected --------- 8.25E-002 
EU-154 Not Detected --------- 1.43E-001 
EU-155 Not Detected ---------·. 1.23E-001 
FE-59 Not Detected --------- 6.27E-002 
GD-153 Not Detected --------- 9.16E-002 
HG-203 Not Det.ected --------- 3.01E-002 
I-131 Not Detected --------- 4.28E-002 
IR-192 Not Detected --------- 2.51E-002 
l(-40 1.56E+001 2.12E+000 2.81E-001 

J-52 Not Detected --------- 5.22E-002 
.._-N-54 Not Detected --------- 1.79E-002 

M0-99 Not Detected --------- 1.02E+000 
NA-22 Not Detected --------- 3.37E-002 
NA-24 Not Detected --------- 3.44E+001 
ND-147 Not Detected --------- 2.32E-001 
NI-57 Not Detected --------- 8.57E-001 
RU-103 Not Detected --------- 2.68E-002 
RU-106 Not Detected --------- 2.37E-001 
SB-122 Not. Decected --------- 1.77E-001 
SB-124 Not Detected --------- 2.64E-002 
SB-125 Not Detected --------- 7.34E-002 
SN-113 Not Detected --------- 3.40E-002 
SR-85 Not Detected --------- 3.21E-002 
TA-182 Not Detected --------- 1. 36E-001 
TA-183 Not Detected --------- 7.83E-001 
TL-201 Not Detected --------- 6.14E-001 
Y-88 Not Detected --------- 2.44E-002 
ZN-65 Not Detected --------- S.BlE-002 
ZR-95 Not Det:.ected --------- 4.86E-002 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 1:05:56 PM 

* 
* 
* 

'********************************************************************** 

~ Analyzed by: j1..__ 1}2-o/ ()1- Reviewed by: Ji_ t:l:( ~)....-' : 
******************/F******************************~~~l~************* 
Customer SANDERS, M (6135) 
Customer Sample ID LAB CONTROL SAMPLE USING CG~l34 
Lab Sample ID 20131520 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG-134 
1-:-ooo Each 

11/1/90 12:00:00 PM 
9/20/02 12:55:40 PM 
LAB01 

600 I 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.58E+003 
RA-226 .Not Detected --------- 5.57E+003 
PB-214 Not Detected --------- 6.83E+002 
BI-214 Not Detected --------- 5.84E+002 
PB-210 Not Detected --------- 9.61E+004 

""'H-232 Not Detected --------- 2.14E+003 
~-228 Not Detected --------- 2.4BE+003 

-Ac-228 Not Detected --------- 1.51E+003 
TH-228 Not Detected --------- 4.67E+005 
RA-224 Not Detected --------- 2.33E+004 
PB-212 Not Detected --------- 3 .43E+004 
BI-212 Not Detected --------- 3.03E+005 
TL-208 Not Detected --------- 6.67E+004 

U-235 Not Detected --------- 1.36E+003 
TH-231 Not Detected --------- 4.04E+004 
PA-231 Not Detected --------- 1. 38E+004 
TH-227 Not Detected --------- 2.59E+003 
RA-223 Not Detected 

_____ .... ___ 
1.00E+026 

RN-219 Not Detected --------- 6.60E+003 
PB-211 Not Detected --------- 1.49E+004 
TL-207 Not Detected --------- 2.30E+005 

AM-241 8.99E+004 1 .. 30E+004 1.88E+003 
PU-239 Not Detected --------- 2.40E+006 
NP-237 Not Detected --------- 1.24E+004 
PA-233 Not Detected --------- 5.92E+002 
TH-229 Not Detected --------- 1.29E+003 



[Summary Report] - Sample ID: : 20131520 

Nuclide 
\J'ame 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
'1N-52 

J.IN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

.) 

Activity 
(pCi/Each 

Not Detected 
Not Detected 
Not Detected 
Nbt Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.81E+004 
Not Detected 
Not Detected 

6.88E+004 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

·1. 03E+004 

8.74E+003 

MDA 
(pCi/Each 

3.10E+002 
2.72E+008 
9.38E+002 
1.00E+026 
1.00E+026 
5.53E+011 
1.00E+026 
5.21E+007 
2.10E+003 
2.89E+019 
1.09E+007 
7.73E+020 
8.15E+002 
1. 00E+026 
1.53E+004 
3.92E+002 
9.42E+002 
3.52E+003 
4.23E+003 
1. OOE+026 
l.OBE+OOB 
l.OOE+026 
l.OOE+026 
1.38E+020 
1.37E+003 
1. OOE+026 
4.99E+006 
l.OOE+026 
4.94E+003 
l.OOE+026 
1. 00E+026 
1.00E+026 
l.ODE+026 
9.18E+006 
1.00E+026 
1.00E+026 
2.3BE+004 
1.03E+014 
1.00E+026 
2.57E+D14 
1.00E+D26 
1. 00E+026 
3.07E+014 
1. 95E+008 
l.OOE+026 



************************************************************************** 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 

* 
* 
* 

~*********************************************************************** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

9/20/02 1:06:02 PM 
C:\GENIE2K\CAMFILES\LCS1.QAF 
KRSANSO 
20131520 

1. 00 
11/1/90 
9/20/02 

Each 
12:00:00 PM 
12:55:40 PM 

600 seconds 
604 seconds 

Mean 1S Error New Value < LU : SD : tJij : BS > 
--------------- ----------- ------------ ----------- ---------------------
AM-241 ACTIVITY 

CS-137 Activity 

C0-60 Activity 

Flags Key: LU 
SD 
UD 
BS 

Reviewed by: 

8.573E-002 3.463E-003 

6.B36E-002 1.364E-003 

7.658E-002 3.469E-003 

= Boundary Test 
= Sample Driven N-Sigma Test 
= User Driven N-Sigma Test 

Measurement. Bias Test 

-

I 
8.985E-002 < > 

6.883E-002 < : > 

7.757E-002 < : > 

(Ab = 
(In = 
(In = 
(In 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

Below } 
Action) 
Action) 

= Action) 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/20/02 12:39:50 PM 

* 
* 
* 

*********************************************************************** 

-. Analyzed by: ~-- crlz..oiD'l... Reviewed by: /L-,~ t.'l : 
*********************~ •• l~~********************~~*********** 
Customer SANDERS, M (6135) 
Customer Sample ID LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID 20131521 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG-134 
1-:-ooo Each 

11/01/90 12:00:00 PM 
9/20/02 12:29:34 PM 

LAB02 
600 I 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.92E+003 
RA-226 Not Detected --------- 5.81E+003 
PB-214 Not Detected --------- 5.77E+002 
BI-214 Not Detected --------- 4.78E+002 
PB-210 Not Detected --------- 2.63E+005 

1'H-232 Not Detected --------- l.B3E+003 
~-228 Not Detected --------- 1.76E+003 

AC-228 Not Detected --------- 1.04E+003 
TH-228 Not Detected --------- 4.28E+005 
RA-224 Not Detected --------- 1.70E+004 
PB-212 Not Detected --------- 3.27E+004 
BI-212 Not Detected --------- 2.28E+005 
TL-208 Not Detected --------- 5.28E+004 

U-235 Not Detected --------- 1.46E+003 
TH-231 Not Detected --------- 7.07E+004 
PA-231 Not Detected --------- 1.23E+004 
TH-227 Not Detected --------- 2.50E+003 
RA-223 Not Detected --------- 1.00E+026 
RN-219 Not Detected --------- 5.58E+003 
PB-211 Not Detected --------- 1.28E+004 
TL-207 Not Detected --------- 1.69E+005 

AM-241 8. OB.E+004 1.20E+004 4.04E+003 
PU-239 Not Detected --------- 2.69E+006 
NP-237 Not Detected --------- 1.44E+004 
PA-233 Not Detected --------- 5.19E+002 
TH-229 Not Detected --------- 1.49E+003 



[Summary Report] - Sample ID: : 20131521 

Nuclide Activity 2-sigma MDA 
........._Name (pCi/Each Error (pCi/Each 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 2.37£+002 
AG-110m Not Detected --------- 2.21E+008 
BA-133 Not Detected --------- 7.74E+002 
BE-7 Not Detected --------- 1.00E+026 
CD-115 Not Detected --------- 1.00E+026 
CE-139 Not Detected --------- 6.05E+011 
CE-141 Not Detected --------- l.OOE+026 
CE-144 Not Detected --------- 5.68E+007 
CM-243 Not Detected --------- 1.87E+003 
C0-56 Not Detected --------- 2.22E+019 
C0-57 Not Detected --------- 1.28E+007 
C0-58 Not Detected --------- 6.15E+020 
C0-60 8.10E+004 1.05E+004 6.23E+002 
CR-51 Not Detected --------- 1.00E+026 
CS-134 Not Detected --------- 1.19E+004 
CS-137 7.06E+004 B.93E+003 3.16E+002 
EU-152 Not Detected --------- 1.10E+003 
EU-154 Not Detected --------- 2.66E+003 
EU-155 Not Detected --------- 4.94E+003 
FE-59 Not Detected --------- 1. OOE+026 
GD-153 Not Detected --------- 1.62E+008 
HG-203 Not Detected --------- 1.00E+026 
I-131 Not Detected --------- 1.00E+026 
IR-192 Not Detected --------- 1.24E+020 
K-40 Not Detected --------- 1.07E+003 

):-52 Not Detected --------- l.OOE+026 
-54 Not Detected --------- 3.91E+006 

M0-99 Not Detected --------- 1.00E+026 
NA-22 Not Detected --------- 3.69E+003 
NA-24 Not Detected --------- 1.00E+026 
ND-147 Not Detected --------- 1.00E+026 
NI-57 Not Detected --------- 1.00E+026 
RU-103 Not Detected --------- 1.00E+026 
RU-106 Not Detected --------- 7.76E+006 
SB-122 Not Detected --------- 1.00E+026 
SB-124 Not Detected --------- 1.00E+026 
SB-125 Not Detected --------- 1.89E+004 
SN-113 Not Detected --------- 8.24E+013 
SR-85 Not Detected --------- l.OOE+026 
TA-182 Not Detected --------- 1.78E+014 
TA-183 ·Not Detected --------- 1.00E+026 
TL-201 Not Detected --------- 1.00E+026 
Y-88 Not Detected --------- 1.85E+014 
ZN-65 Not Detected --------- 1.35E+008 
ZR-95 Not Detected --------- l.OOE+026 

) 



****~***************************~***************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
*******~****************************************************************** 

Report Date 
QA Pile 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

9/20/02 12:39:57 PM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KRSANSO 
2013::1521 

1.00 Bach 
21/01/90 12:00:00 PM 

9/20/02 12:29:34 PM 
600 seconds 
604 seconds 

Mean lS Error New Value < LU : SD : DD : BS > 

----------- ------------ ----------- ------------------------------------
AM-241 Activity 8.241E-002 3.925E-003 8.077E.-002 < I > 

CS-137 Activity 7.lS-:2E-002 3.737E-003 7.064E-00.2 < > 

C0-60 Activity 8.001E-002 S.lOOE-003 8.078E-002 < > 

Flags Key: LU Boundary Test (Ab Above I Be ... Below ) 
SD = Sample Driven N-Sigma Test (In Investigate, Ac == Action) 
UD User Driven N-Sigma Test (In -:=. Investigate, Ac = Action) 
BS Measurement Bias Test (In Investigate, Ac "" Action) 

Reviewed by: ¥-~blw 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy {DOE) and Sandia Corporation, DOE is 
submitting the enclosed Investigation Report for Additional Semivolatile Organic 
Compound (SVOC) Soil Sampling at DSS Site 1090, the Building 6721 Septic System 
at Sandia National Laboratories/New Mexico, December 2005, EPA 10 No. Q~ <"\ 
NM5890110518. 

The original Solid Waste Management Unit (SWMU) Assessment Report for this site 
was submitted to the New Mexico Environment Department (NMED) as part of the 
Drain and Septic Systems (DSS) Round 7 (No Further Action [NFAJ Batch 25) group 
of reports in December 2004. The original report was reviewed by NMED, and a 
determination of Corrective Action Complete With Controls was issued by NMED for 
this site due to SVOC contamination detected in some site samples. NMED 
subsequently agreed that additional SVOC soil samples could be collected to 
determine if ubiquitous SVOC contamination was or was not present at the site. 
Additional soil sampling was conducted in August 2005, and no SVOCs were detected 
in the samples. Based on the information provided, DOE and Sandia are again 
requesting a determination of Corrective Action Complete Without Controls for DSS 
Site 1090. 

If you have any questions, please contact me at (505)845-6036, or John Gould at 
(505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
L. King, EPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
J. Volkerding, NMED-OB (2 copies) 

cc w/o enclosure: 
M. Martin, NNSA/NA-56 
M. Reynolds, Legal, SSO, MS 0184 
J. Estrada, NNSAISSO, MS 0184 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A Villareal, SNL, MS 1035 
A Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

DRAIN AND SEPTIC SYSTEMS SITE 1090, 
BUILDING 6721 SEPTIC SYSTEM, 

SEMIVOLATILE ORGANIC COMPOUND 
SOIL RESAMPLING REPORT 

December 2005 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the 
United States Department of Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000. 
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1.0 DSS SITE 1090 INVESTIGATION HISTORY 

Drain and Septic Systems (DSS) Site 1090, the Building 6721 Septic System, is located in the 
north-central portion of Sandia National Laboratories/New Mexico (SNL/NM) Technical Area Ill 
(Figure 1-1 ). This system consisted of a septic tank and a drainfield constructed of three 
approximately 60-foot-long, parallel drain lines composed of tar-impregnated pipe. The drain 
lines were installed at an average depth of approximately 2.5 feet below ground surface (bgs), 
and the gravel-filled drain line trenches into which the drain lines were installed averaged 
approximately 3 feet deep. Environmental characterization work at the site consisted of 
backhoe excavations in March 2002 to locate the three drain lines and collection of seven 
subsurface soil samples from three locations in the drainfield area in September 2002 
(Figure 1-2). 

A Solid Waste Management Unit (SWMU) Assessment Report (SAR) and Proposal for 
Corrective Action Complete (CAC) for DSS Site 1090 was submitted to the New Mexico 
Environment Department (NMED) in December 2004 (SNL/NM December 2004). This report 
described all environmental characterization work completed at the site, and summarized and 
evaluated the analytical results for soil samples collected from beneath the drainfield at this site. 
The SAR also included a risk assessment based upon the constituent of concern (COC) 
concentrations detected in site samples. 

Significant COC concentrations were not identified in soil samples collected at the site, with the 
exception of semivolatile organic compounds (SVOCs). Up to fourteen SVOCs were detected 
in three of the four shallow (starting depth of 4 feet bgs) samples, and one SVOC (pyrene) was 
detected in one of the three deep (starting depth of 9 feet bgs) samples; no SVOCs were 
detected in the other two deep samples. The SVOCs detected in these samples were 
considered to be indicative of tar-impregnated drain pipe fragments and/or pieces of scattered 
asphalt found at the site that may have been incorporated into the environmental samples, and 
were not believed to represent ubiquitous or widespread SVOC contamination at the site. 

The risk assessment that was completed for DSS Site 1090 included an evaluation of all COC · 
detections at the site (including the SVOCs) and determined that the site would qualify for the 
industrial, but not the residential, land-use scenario when all COC detections were considered. 
The risk assessment was also performed using all COC detections except the SVOCs, with the 
rationale being that the SVOCs identified in the samples were the result of contamination from 
pipe fragments and/or asphalt and were not indicative of ubiquitous SVOC contamination at the 
site. With the removal of the SVOCs from the risk assessment, the risk calculations determined 
that this site met the requirements for the residential land-use scenario, and a determination of 
CAC Without Controls was therefore recommended. 

The NMED reviewed the DSS Site 1090 SAR and stated in a letter, dated May 5, 2005, that 
industrial land-use controls would be required for the site (NMED May 2005). In response to 
this letter, SNL/NM requested a meeting with NMED personnel to discuss possible additional 
work that could be completed that would potentially result in a determination of CAC Without 
Controls for the site. A meeting was held on June 2, 2005, that was attended by Dwight 
Stockham and Mike Sanders (SNL/NM Environmental Restoration Project) and Will Moats and 
Brian Salem (NMED Hazardous Waste Bureau). At this meeting, it was agreed that SNLINM 
would collect additional shallow interval soil samples from the same three locations that were 
sampled in September 2002 (Figure 1-2). Resampling would be required only from the shallow 
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intervals, as all but one of the SVOC detections were found in the shallow samples from this 
site. It was agreed that the new samples would be collected by first removing the upper 4 feet 
of soil at each of the three sampling locations, in order to remove any soil potentially 
contaminated with pieces of the piping or asphalt. The additional samples would then be 
collected by retrieving subsurface soil starting at a depth of 4 feet bgs in the bottom of each of 
the three trenches. The new samples would then be analyzed for SVOCs only to determine 
whether the SVOC detections found in the original samples were in fact caused by drain pipe 
and/or asphalt contamination, or whether ubiquitous SVOC contamination unrelated to the 
piping and/or surficial asphalt was present at the site. 

2.0 DSS SITE 1090 SVOC SOIL RESAMPLING METHODOLOGY 

On August 26, 2005, additional SVOC soil samples were collected from the same three shallow 
sampling intervals from which samples were collected in September 2002 (Figure 1-2). At each 
of the three previous sampling locations, a short 4-foot-deep trench was excavated with a 
backhoe to remove any potentially contaminated soil above the sampling interval, and an auger 
drilling machine was then positioned over the trench. The base of the auger was lowered to the 
bottom of the trench, and a 3-foot-long by 1.5-inch inside diameter Geoprobe TM sampling tube 
lined with a butyl acetate (BA) sampling sleeve was then hydraulically driven downward from 
4 to 7 feet bgs to fill the sleeve with soil. The filled sampling tube was retrieved from the 
borehole, and the soil in the BA liner was emptied into, and mixed in, a decontaminated mixing 
bowl. The soil was then transferred into the appropriate sample container. The samples were 
shipped to, and analyzed for SVOCs by an off-site contract laboratory (General Engineering 
Laboratories, Inc.). The three trenches were backfilled to grade upon completion of the 
sampling. 

3.0 SOIL RESAMPLING RESULTS 

SVOC analytical results for the three additional primary soil samples and one duplicate sample 
collected from beneath the drainfield drain lines are summarized in Table 3-1. The method 
detection limits for these SVOC analyses are presented in Table 3-2. SVOCs were not detected 
in any of the four additional shallow interval soil samples collected at this site. 

4.0 SOIL RESAMPLING QUALITY ASSURANCE/ 
QUALITY CONTROL SAMPLES AND DATA VALIDATION RESULTS 

A duplicate soil sample was collected from the BH2 interval (Figure 1-2), the location and depth 
at which the highest SVOC detections were found in the original September 2002 samples. As 
in the primary sample, no SVOCs were detected in this duplicate sample. 
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Table 3-1 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Additional SVOC Sample Analytical Results 
August 2005 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (ft) 
608845 6721-DF1-BH1-4-S 4 
608845 6721-DF1-BH2-4-S 4 
608845 6721-DF1-BH2-DU 4 
608845 6721-DF1-BH3-4-S 4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 
1-19/kg 
NO 

= Microgram(s) per kilogram. 
=Not detected. 
=Soil sample. s 

svoc = Semivolatile organic compound. 
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SVOCs 
(EPA Method 8270a) 

(1-!g/kg) 
NO 
NO 
NO 
NO 
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Table 3-2 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Additional SVOC Sample Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 82708 

Method Detection Limit 
Analyte (!lg/kg) 

Acenaphthene 11.1 
Acenaphthylene 10 
Anthracene 6.67 
Benzo( a )anthracene 10 
Benzo( a )pyrene 10 
Benzo(b )fluoranthene 10 
Benzo(g,h,i)perylene 10 
Benzo(k)fluoranthene 10 
4-Bromophenyl phenyl ether 33.3 
Butylbenzyl phthalate 66.7 
Carbazole 10 
4-Chlorobenzenamine 66.7 
bis(2-Chloroethoxy)methane 66.7 
bis(2-Chloroethyl)ether 66.7 
bis-Chloroisopropyl ether 66.7 
4-Chloro-3-methylphenol 33.3 
2-Chloronaphthalene 11.7 
2-Chlorophenol 66.7 
4-Chlorophenyl phenyl ether 33.3 
Chrysene 10 
m,p-Cresol 133 
o-Cresol 66.7 
Di-n-butyl phthalate 33.3 
Di-n-octyl phthalate 66.7 
Dibenz[a,h]anthracene 10 
Dibenzofuran 66.7 
1 ,2-Dichlorobenzene 66.7 
1 ,3-Dichlorobenzene 66.7 
1 A-Dichlorobenzene 66.7 
3,3'-Dichlorobenzidine 100 
2,4-Dichlorophenol 66.7 
Diethylphthalate 66.7 
2,4-Dimethylphenol 66.7 
Dimethylphthalate 66.7 
Dinitro-o-cresol 66.7 
2,4-Dinitrophenol 127 
2,4-Dinitrotoluene 33.3 
2,6-Dinitrotoluene 33.3 
Diphenyl amine 66.7 
bis(2-Ethylhexyl) phthalate 66.7 
Fluoranthene 10 
Fluorene 10 

Refer to footnotes at end of table. 
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Table 3-2 (Concluded) 
Summary of DSS Site 1090, Building 6721 Septic System 

Confirmatory Soil Sampling, Additional SVOC Sample Analytical MDLs 
August 2005 

(Off-Site Laboratory) 

EPA Method 8270a 
Method Detection Limit 

Analyte (~Jg/kg) 
Hexachlorobenzene 66.7 
Hexachlorobutadiene 66.7 
Hexachloro9'_cloQ_entadiene 66.7 
Hexachloroethane 66.7 
lndenq{_1 ,2,3-cd)QYrene 10 
lsophorone 66.7 
2-Methylnaphthalene 6.67 
Naphthalene 10 
2-Nitroaniline 66.7 
3-Nitroaniline 66.7 
4-Nitroaniline 66.7 
Nitrobenzene 66.7 
2-Nitrophenol 33.3 
4-Nitrophenol 66.7 
n-Nitrosodipropylamine 66.7 
Pentachlorophenol 66.7 
Phenanthrene 10 
Phenol 66.7 
P_yrene 10.5 
1 ,2,4-Trichlorobenzene 66.7 
2,4,5-Trichlorophenol 66.7 
2,4,6-Trichlorophenol 66.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
1-lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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All laboratory data were reviewed and verified/validated according to the "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03, Rev. 01 (SNLINM December 2003). Annex A contains the data validation reports 
for the additional samples collected in August 2005 at this site. The data are acceptable for use 
in this request for a determination of CAC Without Controls. 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Analytical data for soil samples collected from this site in September 2002, and again in August 
2005, were sufficient for characterizing the nature and extent of possible COC releases from the 
Building 6721 septic system. The additional SVOC samples collected in August 2005 indicate 
that ubiquitous or widespread SVOC contamination is not present at this site. The resampling 
results support the hypothesis that the SVOCs detected in September 2002 were, in fact, due to 
contamination from fragments of the bituminous piping and/or miscellaneous pieces of asphalt 
that are present in the soil at this site. There are no further data gaps regarding characterization 
of DSS Site 1090. Based upon the field investigation data, a determination of CAC Without 
Controls for DSS Site 1090 is again recommended for the following reasons: 

• The soil has been sampled for all potential COGs. 

• COGs that are present in the soil are not present in quantities or at levels 
considered hazardous to human health for either an industrial or residential land
use scenario. 

• None of the COGs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Based upon the evidence presented in the SAR (SNLINM December 2004) and in this 
resampling report, a determination of CAC Without Controls is again recommended for 
DSS Site 1090, the Building 6721 Septic System. This is consistent with the NMED's No 
Further Action Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been 
characterized or remediated in accordance with current applicable state or federal regulations, 
and the available data indicate that contaminants pose an acceptable level of risk under current 
and projected future land use" (NMED March 1998). 

6.0 REFERENCES 

EPA, see U.S. Environmental Protection Agency. 

New Mexico Environment Department (NMED), March 1998. "RPMP Document Requirement 
Guide," RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau, 
New Mexico Environment Department, Santa Fe, New Mexico. 
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New Mexico Environment Department (NMED), May 2005. "Certificates of Completion: 
Environmental Restoration Project SWMU Assessment Reports and Proposals for Corrective 
Action Complete: Drain and Septic Systems Sites 276, 1004, 1031, 1052, 1080, 1087, 1090, 
1102, and 1113 (DSS Round 7); December 2004, Sandia National Laboratories EPA 
ID# NM5890110518, HWB-SNL-05-008," New Mexico Environment Department, Santa Fe, 
New Mexico. May 5, 2005. 

NMED, see New Mexico Environment Department. 

Sandia National Laboratories/New Mexico (SNLINM), December 2003. "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03, Rev. 01, Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNLINM), December 2004. "Environmental 
Restoration Project SWMU Assessment Reports and Proposals for Corrective Action Complete, 
Drain and Septic Systems Sites 276, 1004, 1031, 1052, 1080, 1087, 1090, 1102, and 1113, 
Drain and Septic Systems Round 7 Final," Sandia National Laboratories, Albuquerque, New 
Mexico. 

SNL/NM, see Sandia National Laboratories/New Mexico. 

U.S. Environmental Protection Agency (EPA), November 1986. "Test Methods for Evaluating 
Solid Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 
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ANNEXA 
DSS Site 1090, Building 6721 Septic System 

Data Validation Results for Additional SVOC Soil Samples Submitted to 
General Engineering Laboratories, Inc., August 2005 
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Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
AJbuquerque, NM 87123 
Phone: 505·299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

October 25. 2005 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-NFA 
AR/COC: 608845 
SDG: 144333 
Laboratory: GEL 
Projectffask: 722302.02.01 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data arc evaluated using SNUNM SMO AOP 00-03 Rev l. 

Summary 

Al1 samples were prepared and analyzed with accepted procedures using method EPA8270C (SVOC). 
All compounds were successfully analyzed. No problems were identified with the data package that 
result in the qualification of data 

Data are acceptable and reported QC measures appear to be adequate. The following .st..>ctions- discuss the data 
review and validation. 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria 

Blanks 

No target analytes were detected in the blanks. 

Internal Standards (ISs) 

internal standards data met QC acceptance criteria. 

Surroeates 



The surrogate recoveries met QC acceptance criteria. 

Laboratorv Control Sample/Laboratory Control Sample Duplicate (LCS!LCSD) 

The LCS1l.CSD met QC acceptance criteria except as follows. 

SVOC: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD. No data wiJJ be qualified as a result. 

Matrix Spike/Matrix Spike DupJicate (MS/MSD) 

The MS/MSD met QC acceptance criteria. 

Target Compound ldentificatioo/Confinnation 

No target compound identification/confirn1ation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reponed. No dilutions were required. 

OthcrOC 

No trip blank (TB), equipment blarik (EB), Jield blank (FB), or field dupfjcate pair was submitted on the 
ARICOC(s). 
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Data Validation Summary 
Site/Project: D5S-N FA Project!fa.sk II: l22.J.&.Z.0.2.0/ # ofSamples: '{ Matrix: __,.,1=-"~'·..s..; _______ _ 
AR/COC #: ~&'&'$"~;$' Laboratory Sample IDs: jt./l.fJJ J ~ 00 I -b; - OO'i 
Ulborntory: --l.l!:Jo:...=:L:...._.. ____________________________________ _ 

SDG II: Jl{ljJ£2 

QC t;.l,tn'l•nt 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratoey Control Samples --
6, Replicates -
7. Surrogates -
8. Internal Standards 

9. TCL Compcund 
Identification 

10. ICP Interference Check 
Sample 

11. I CP Serial Dilution 

12. Carrier/Citenucal Tracer 
Recoveries 

13. OthcrQC 

J • Estimated 
U = Not Dett.-cted 
U J "' Not Detected, Estinuti:d 

·'~:~·,--:--.-· 

;;·_,. .~~J':' ~--fi·~·:;·:,:··~· 
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Semivolatile Organics (SW 846 Method 8270) Page I of 3 
Site/Project: AR/COC #: (ptJ'S"S V .5 Laboratory Sample IDs: /'f t/3 $~5 -ol) 1,, -tJ().2, -oo.3. ~CJ~ 'I 
Laboratory: SDG #: --J../-l'I:....J'/'-='$....::3::;....=.3 _____________ .,...----------------..,.... 

. Methods: e fA '1J?. t-o C. (_ 5 V c7 c) ·----,.-·---------· 
# of Satnples: '-1 Matrix: :> d '' J Batch #s: '15 '$' 3 'f .5· --

T Callb, call b. CCV .FI~Id Ml.n. RF .Rsor 
.%0. M~hod LC$ MS. equip. F .. ld 

IS BNA CAS#, .. NAME c RF 
•ln~pt. ...• k.2· . ~llanks LCS LCSO RPO MS MSll l'tPt>: ::~~ Blanks 811i11nks L. 

<~0%1 .,;, 

c . 
>.0, 

0.99 ~0% 

I A IOIMil~·l Plwllol J 0.80 tJA v ...... ~ ./ / v ./ .j 

;1 BN 111-44-4 bi8(2.Chloroethyl)ether I./ 0.70 ./ ./ I ! \ \ 
1 A 95-S?-8 2.chloropllcnol j 0,80 .,., ./ \ J \ 
1 BN S41·73·1 1,3-Dichlorobenzene ,; 0.60 v ...; ! _\ \ 
( :ij!'l<' I~.i: )~+.~~~ene "! 1);50.'· . . ,:. . J(, :;ilf.c·· 0:':: .. ,·:' . \ •. :·: ·: : ~. i··: ;•::· '·y; . 

l BN 9.1·,0·1 I ,2-Dillhlorobenzone .; 0.40 ./ / \ \ 
1 A 9$-48-7 o-oresol V' 0.70 / / \ \ 
l BN 108-60-1 bls(2-chloroisopropyl)ethcr .) 0.01 ./ ./ \ 

I A N22 m,p-crosola J 0.60 ./ v' \ !\ I 

I BN 621-64-7 N-Nitroso-dl·n·propylamin~ J 0.~0 .,/ ../ \ \ 
1 . 5l{: ~?~7l~f ' H~~· i .,1 0.30 . ./: ···.v \ I .. '\ .. ··· 
2 SN·• ?$~9-H. Nltt~e ../ 0.20 . :_.;.., . ./ .· .:-:, .·.:: . l 

. . . ::':•. ','• .. \ . I l 

2 BN 78-59-l Iaophoro110 ./ 0.40 ../ .,./ \ I 

2 A 88-75-S 2·Nitrophcnol .,; 0.10 ../ ,_./ \ 

2 A 10.5-67-9 2,4-Dimethylphcnol .. / 0.20 ./ .,/ 
. ' \ 

2 BN II I-SII-I bia(2-Chloroethoxy)m~ths.ne ./ 0.30 ,../ ../ \ \ . 

2 A 120.83·2 .M·Dicltlorophenol ,/ 0.20 ,/ / \ \ 

2 BN 120-82·1 1,2,4-TrichlorobenzeDO .. / 0.20 .,/ ,/ \ \ 
2 BN 91-20·3 Naphthalene J 0.70 .,/ V' 

\ \ ' 
:z 8N 106-47·8 4-Chi01'08Dilin6 .. ,/ 0.01 ./ ./ \ I 

! \ 

:z BN 87-68·3 Hexachlorobutadiene J 0.01 ~/ ,/ l \ \ 
2 A S9-S0-7 4-Chlllfl>3-methylphonol ../ 0.20 ./ ./ I \ 
2 BN 91-57-6 l·Me1hylnapbtlutlene I 0.40 .I ./ \ 
3 BN 17-47-4 Hexachlorocyolopentadiene ..; 0.01 ./ J \ 

\ 

3 A 88.06-2 2,4,6· Trichloropbcnol J 0.20 '/ / !; \ 

~ A ~~-4 2,4,S·Tri~l -~- 0.20 ····''/~ ./ v' ' -..,'/ \ ~ ' d 
CoQUitenta: N,._, Shode<! rows oro RCRA <OmpOU!ldo. 

'Reviewed By: 
\. 

/0~ A ~~ Date: If -;1-~-~-: 
ho 



Internal LaiJ 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

I 
Page _1_ of .1... 

"j _,./,, rj <!_.,.[j_ ..,....AR/COC J 608845 Balch No. SMOUse 

Dept. No./Mail Stop: · 6146/1089 "'"'" Date Samples Shipped: ~"- 7._Cf- C) ProjecVTask No.:7223~:esirt--::; ( ;i.. t · :.;, . C) U Waste Characterization 
ProjecVTask Manager· Oull!iJ~IIIIgckbilw. ;__,_}:~ 1 rvarrler/Waybill No. ~1'4~-'7 't SMO Authorization:~;_._ .... -Send preliminary/copy report to: 

Project Name: DSS ~.oil Samples AJrJf. Lab Contact: 
- ,.-

Edle Ken\(843)556-8171 Contract #:_PO 21671 f. ' 

Record Center Code Lab Oeslinalion: GEL • kJ Released by COC No.: 
I Logbook Rer. No.: SMO Contaci/Phone: Pam Puissan\(505)844·3185 0 Validation Required 
Service Order No . .J.. t :; .... ·z . :"'' ,. ....... Send Report to SMO: Lorraine Herrera/505-844-3199 Bill To:Sandle National labs (Accounts Payable) 

Location Tech /\lea 

Ji.fl/333 
p,Q_ Elo• 5800 MS 0154 ·-· 

Reference LOV available at SMOJ Building Room Albuquerque. NM 87185-0154 .. 
ER Sample ID or ERSite Oale!Time(hr) Sample Container Preserv· Collection Sample Parameter & Method Lab Sample 

1 Sample No.-Fraclh'l Sample Location Delail Deplh (fl) No. Collected Matrix Type Volume alive Method Type Requested ID 

! ',., 070180-001 -' 6721/1090-0F1-BH1·( 4 )·S ... -~ 4 8/26/2005/0941 s G 125m! 4c G SA svoc (8270) ()~( 

V' 070181·001 .,: j6721/1090-DF1·BH2·( 4 )·S 4 8/26/2005/0950 s G 125m! 4c G SA svoc (8270) (')O .;2 

V 070182-001 " .. 16721i1090-DF1-BH2-DUP 4 8/26/2005/0950 s G 125m! 4c G SA SVOC (8270) ~~ 

/ 07018loo1 -~672~/1 090-DF1-BH3·( 4 )·S 4 8/26/2005/1000 s G 125m! 4c G SA svoc (8270) (')() L{ 

\ 

1= 
RMMA 3;~; (J,;,iii, Ref. No. Sample Tracking mo Use Spec:lallnstructions/QC Requirements Abnormal 
Sample Disposal ·-~ -oie·1.rn to Client [.;]Disposal by lab Date Erltered(mm/dd/yy) ~ 9."/ ~ I!Jos:_ EDD 0 Yes 0No Conditions on 
Turnaround Tf)_'} c;17 Day 015 Day C030Day • Entered by: J2Jt.:. 

, 
Level C Package 0Yes 0No Receipt 

Return Samples C!~ _ lJNegotlated TAT QCinits. \.).'\ •send report to: 

Name 
" 

Signature I nit Company/Organization/Phone/Cellular Mike Sanders 

Sample 'J Lee /,,.:/..;:::;~·-.: .... JDL Weston/6146/505·284-3309 505·284·2478/MS 1089 Lab Use 
Team ~-_tan a :- _;. /.(, .;-.·1' ;~-:.~. '--'- l-}1£{ Shaw/6146/505-284-3309 Dept 6146 

Members ( 

I 

..i~. "Please list as separate report • 
1.Rellnqulshed by ~ ~-;"'.~'-.-::··-· Org.£-1'1(.. Date~ /,;14/,-.~ .. · Time [j '>11 !5 .4.Relinqutshed by Org. Date Time 

1. Reeelved by ,:.. .c,.; ;.-7·•y.J-:5..~ .... ~-'·""·-··· Orgt/ o./ ( DetE!f" I2J,· ~Time ~'/" 5 4. Received by Org. Date Time 
2.Rellnqulshed_ky··~ .. . l_-z·· ~--,......-;. .. ,_ L' /:ttl' Org. ":,/yt. Date.<f/"7~/ u r-Time j ) ·; 0 5.Rellnqulshed by Org. Date Time 
2. Received lSy· -~· Org. Date I I ·- Time 5. Received by Org. Date Time 
3.Relinquished by .. Org. Date Time 6.Relinqulshed by Org . Date Time 

3. Received by Org. Date Time 6. Received by Org. Date Time 
·-·--· 



Semlvolatlle Organics Pase 2 of3 

Site/Project ARJCOC 'M: ~0!{'15 '-/ ~ Batch h: -------------------
~1ory. SOO il: I ifi{JJ.:J il ofSamplea: Matrix: 

~,)l;W:~~~~~\\~-~,~:.·,~.~ ~:~~~.~~:~.~~·~;;f;.~i:ll~.~·· 
. -3 BN 91·51-7 ioUI!CiftliiiJIIIIIIICIM J lo.so I _H__A I .I I Ll ~ .. "' _ _t_y ./ ./ l .; 

3 BN IJ.7~ :z~ "' 1o.ot I I I J I ./ l1_ [\ 
3 BN 13l·ll·3 ~ ..; 10.01 I I I _,/ I ./ \ \ 
3 BN 20I-P6-I ~ lLio.90 I I I ./ I .J \ 1_ 
~ BN [6cl6.2o-z 2,6-~ 11o.20 I ~ L J I ../ \ \ 
3 BN 99.(19.2 3-Ni1rolailiDt j IO.Ol I ./ I ./ I ./ \_ _l 
~ BN 83-32-9 ~ .!Jo.90 I tJ A I ./ I ..; \ \ 
;l A 51·11-S z. ... ~. 1To.o1 I ./ I ./ I ./ \ 
~. A ]()0.02.7 4-N~ llJ~._oL l t/lr I ./ L.t I t I I I I I _l 
3 I BM ll!2~ ~Diblllzut\nll L,.f_lo.IO I I. I ,/ I ,/ I I I \ l___l_ l _lj_ I I I I I I L___j\ 

~.fL;llMJll1t1i+#.I'f{~·:: ·. ·•·· :.J~Jpq·::J· :, (:.: ··;t·:J.-·:~'f:;;U:.:··:.:JWf;':\::!t>'•·t ···.:E·.t·:=•l.· .. _,t-l': ?'•t li:i:.:h;· LJ/·~FGT:•Y.·;':;<.;:JB'T-':'1~;<: :::[<·;·,. ··F;:,>i::·.,,_ 
3 1 aw 184-66-2 ~~ l.tJo.ol 1 1 t J T .; 1 r 1 \ 1 ,-, _lL_ 1 1 1 1 1 1 1 1 \ 
,3 I BN jroo,.n.JI~opbaiyltlllw I..1Jo,40 I I I ../ r .I I \ I I l I l \1 L l I l I ,. l I \ 
p I BN J86-7l-7 IP~ucc'e~w l.llo.90 I V' L .I I L_i_l__l I L I I ~ l I I I J I I I \ 
1!J ~ 1oo-ot-6 [ ... N._.taw l.;lo.ot I ./ I ..,. I ./ I l I I L I I ~. I I I I I I I _j u \ 

• I A \534-52-1 I4,6-Diuilzo.2-mclhylpbcnol !.ljo.at I ../ I J I ./ I I I I I I I ~ I_ I I l I \ I I \ 
" 1 ON ll2:Z-39-41Dipbcaylaznipo 1.11o.01J 11/1'1 1 -.7-T ~ 11- r---,-- 111 --ll-1 1 1-r -r 1 1 1 ~ 

J.41BN[loJ.ss:il'-~l.llo.lol I I ../]..Ill I I Ill I\ lllii.IT I l 
~~:]"'"""'· .Jt<.t.·,v.:<t::.·r.:.Li:_;:~:c. x·lt '==ri~·,r·:t~:,r:"F?P·::·r.:t>::,. ... ·,v:: ~'.nr··•:~;-·r -.·. ::.·t.:::.····.·. 

fit• #8!!~~:/1~<· : ... ·-.~T:z~~$··.·T~7V'TF7~?TIOtiT!F7] .i::\'f'' ill · .. ·r .. : -:-·:TJ :· .. '·F · 'f''Yl'IT:£J1:,J;:J':·::,,r ];.;;;,•·': \l: :_ ·' •if::::?.· ·.L: • · 
14 1 BN '"""1·1 ~~ 1 ./lo.?O 1 ('/A 1 J- r ...(~J-- 1 _L -, J -r-1 1 \ LU r _ r TT-_--, T\ 
~· r BN [120-12·71~ l.llo.70 I I I "'J ./ _j_J j_ L _j_ I I I j _I I I I I I I I L \ 
~- L BN )t6-7'14]Cirbmllo 1.11o.o1 I I I </ I ..I I I I ! . _U. I ! \ I I l I I I I __j I \ 
4 I BN 114-7+-l ll)i.a.butylpblbalate I./ lo.Ol I I I .I I ./ I I l l I I I I \ I I I I I I I I I l 
' 1 BN 1 :&06-4+0 ll'luarlmblllo l~lo.60 I ( I ./I ./ I I I I I I _T___ I \ I I I I I I I I I l 
, 1 BN 1129-00-0 ~~ 1 Jl0.60 1 1 r---:rrJ. 1 1 1 1 Jl--r 1 1 L t 1 r 1 TT -r----· r=:I 
, 'BN 185-68-7 l~~atyt~ I"'Jo.o1 1 ..f 1 vT"' 1 1 1 1 1 \ · 1 1 \1 1 1· 1 1 1 ·r -~·· r~ 

5 I BN 191·94-1 I3.3'·Diolll«obbaridillo l"'lo.oJ I J _j_L__l_v' I \1 I /. I J. I l \I l I l. I L I _ I L l 
s \ BN 156-55-l !Btmo<~~ I J \0.80 I "'" I ./ I -./ ! \ \1 " fl'V I W 
CoiiUDCDtl: 

}'U 



Semlvolatlle Organics Page 3 of3 
Sitc/Project ARJCOC#I: 6P'6$4S Batch#ls: _______________ ......;.... __ 

Laboratocy: SOON: I '{tfJ;J3 t of Samples: Matrix: 

5 BN 218-01~ a.y.n. ./ 0.70 JIA ./ ../ ..; v v I I "' I~ 

' BN 11'1-11·'1 bii(2·E8Iylbnyi)llbtlllllto ./ 0.01 ,/ v ./ \ ~ 
6 BN 117-8+0 IX~ J 0.01 #A ./ ,; \ \ 
6 BN 20,.519·2 Btazo(11)0uotlllllboal J 0.70 I ./ ..1 \ \J 
6 BN 207.0M Blazo(k)llucnmbeat ..; 0.70 J/ ./ ./ \ 1\ 
6 BN 30-32-1 Beao(a)pyra " 0.70 ./ ../ .; \I ~ 
6 BN 193·3~ lodlao(l~ J 0.,0 ..1 ./ .) ~ 
6 BN '3·70-3 Dilllm(a,h)llatlnoeae ..! 0.-40 ./ J v 1\ \ 
6 BN 191-24-2 Beazo(a,b.l~ ..1.. 0.,0 f.IA ./ .; j[ ~ ~ ll J \IL 1_\l/ JL 

~ 
\ 

\_ 
\ 
'\ •• t:.<;;2.""'·,;,·:i>.;·.).'!l,~·.·.·>,,.,l',:;i"~·""?Q.'(ls:::zwn4.'" .. 

OUIIlen 

-~~d~ili ·;ttr·· Me-~ . ' .. ·:""•" ~ CODUilelltiJ 

-rna ~ 

BMC 1: N~(BN) SMC2: 2-~(BN) BMC 3: Tllpbcyl-d14(BN) 
BMC 4: Pblllo1-d5 (A) SMC ': 2-~ (A) SMC 6: 2,4,6-Tritlromapbmol (A) 
SMC 7: 2·2~-44 (A) SMC8: 1.2·~ (BN) 

Jateraal Standard Outlien 

... 
IIm-v ... ~~1 

181: 1,4-DI~4(BN) lS2:NiplllblhaMI(BN) 
IS 4: ~10(BN) IS': ~l:Z(BN) 

B-22 



Contl'<let Verification Review (CYR) 

Project Leader -'-l.c~ng.._k_op._f _______ _ P~j"tName _D~S~S~N~F~A--------------- Case No. 7ZZ3.02.0Z.Ql 

A~COCNo._6~0~8~~5 ____________ __ Analytical lAb ~6E::.::L;...._ ____ -,-______ __ SDGNo.~l~-3~3~3-----------------

In the tables below. mark any informGtion that is missing or incorrect and give an explanation. 

-·- ··-· ---. ·- ---. -·- --·-···-. -~-. -- . ----· - -··- -- -··-···~····-··-·· 

Une Com~lete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC c:omplete • data entry clerk initialed and dated X 
1.2 Container 'type(s) correct for analyses requested X 
1.3 Sample volume o.dequate for # and types of analyses requested X 
1.4 Preservative correct for analyses req\ICSted X 
1.5 Custody records continuous and complete X 
1.6 l.cb sample number(s) p~vided and SNL sample number(s) cross referenced and X Sample No./Fraction 070183-00t incorrect. Correct 

correct number Is 070185-001 

1.7 Date sam~les received X 
1.8 Condition upon receipt information p~vided X I 

-·- ····-· .. --· -·-· . "'r-· . 

Une ComFiete? Resolved? 
No. Item Yes No If no, e.x2lcain Yes No 

2.1 Do.ta reviewed, signature X 
2.2 Method reference number(s) com2!etc and correct X 
2.3 QC CUICIIvsis and acceptance limits provided (MB, I.CS, Replic:cate) X 
2.4 Matrix spike/matrix spike dupliecate data provided (If requested) X 
2.5 Detection limits provided; PQI. and MDL (or IDL), MDA and 1.. . X 

2.6 QC bcatch numbers provided X 
2.7 Dilution factors provided and all dilution levels re~ted X 
2.8 Data reported in appropriate units and using correct signifiCGnt f!gures X 
2.9 Radiochemistry analysis uncertainty (2 sigma ~rror) and tracer recovery (if N/A 

applicable) reported 
2.10 Narrativ& provid&d X 
2.11 TAT met X 
2,12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and Ttc (If requeste~ data provided X 



• 

ARCOC: 608845 
Contrac.t Verific.ation Review (Continued) 

--- - ~ ~ -- --- ---- ---

Item Yes No If no, Sample IO No./Fraction(s) and Analysis 

3.1 Arc reporting units appropriate for the matrix and meet contract specified or projec:t-spec:iflc: X 
requirements? Inorganic:s and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported . 
in pic:oc:uries per liter with perc.ent moisture for soil samples? Units consistent between QC 
samples and sample data 

3,2 Quantitation limit met for all samples X 
3.3 Accuracy .X 

a) L.o.boratory_ control samDies accuracy repartee! and met for all so.mples 
b) Surrogate data reported and met for all organic samples cnolyzed by a gas chromGtography X 

technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision N/A ' 

a) Replieo.te sam!Jie precision reported ond met for all inorQQnic and radiochemistry samDies 
b) Matrix spike duplieo.te RPO data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples ' 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met NIA 

3.6 Contractual qualifiers provided: • J•- estimated quantity; •a•-analyte found in method blank X 
above the MOL for organic or above. the PQL for inorganic:; ·u·. annlyte undetected (results are 
below the MOl., IOL, or MOA (radiochemical)); "W·anolysis done beyond the holding time 

' 3.7 Narrative addresses planchet flaming for gross alphcllbcta N/A 
I 

3.8 Narrative Included, correct, and complete X 

3.9 Second column ccnfirmGtlon data provided for methods 8330 (high explosivu) and 808Z NIA 
(pesticides/PCBs) 



ARCOC: 608845 
Contract Verific:ation Review (Continued) 

4.0 Co.librotion and Validation DoOJmen"to.tion 

!tem Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) X 
a) 12·hour tunc check provided 

b) Initio.! c:alibro.ti~n provided X 

c) Conti.nuing oalibration provided X 

d) Internal :Standard !Hlrformance delta pravided X 

e) tnstrume.nt run logs provided X 

4.2 GCIHPLC (8330 and 8010 CUld 8062) N/A I 

o.) Initial calibration provided 

b) Continuing c:aUbration provided N/A 

c:) If\Strwnt.n1' run logs provided NIA I 

4.3 Il'l0f'90"ics (metals) N/A 
<1) Initi<ll calibration provided : 

b) Continuing c:Giibration provided N/A 
~ 

c) ICP interferCllce c:lleck sample data provided N/A 

d) ICP s-erial dilution provided N/A 

e} Instrum&nt run logs provided N/A ; 

4.4 R.a&oc:N.mistr-y N/A 
a) r~t run logs provided : 

--- - -

"' 



ARCOC: 608845 

Contract VerifiCGtion Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

070183-001 svoc Change Somple/Frac:tion No. to 07018!5-001 in general narrative (page 3), on COA (pagu 25.26), Case 
Narrative (page 37) 

' 

I 
! 

' 

' 

Based on tht. review, this data package is complde. Yes G 
If no, provide: nonconformance report or correction request number 10686 and date correction request was submitted 10/03/05 

Reviewed by~ · l ),k Date: 10/03/05_ Closed by: I JL. Date: I 0·;1"2 ·0 ~-



Sandia National Laboratories 

Justification for Class III Permit Modification 

March 2006 

AOC 1094 
Operable Unit 1295 

Live Fire Range East Septic System (Lurance 
Canyon) 

RSI Submitted April 2005 

CAC (SWMU Assessment Report) Submitted September 2005 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a multi program laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of 
Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000. · 



~ 
Sandia 
National 
Laboratories 

Drain and Septic Systems {DSS) Areas of Concern {AOCs) 
1 090 I 1 094 I 1 095 I 1114 I 1115 I 

This work supported by the 
United States Department of Energy 

under contract DE·AC04·94185000. 

Site Histories 
Drain and septic system site histories for the seven AOCs are as follows: 

Year Drain 
Year or Septic Year(s) Septic Tank 

AOC Building and System and/or Seepage Pits 
Number Site Name Location System Built Abandoned Backfilled 

1090 
Bldg 6721 

TA-111 1959 1991 Late 1990s 
Septic System 

Live Fire 
Lurance Septic system is still in 

1094 Range East Unknown Unit is active 
Septic System 

Canyon use 

1095 
Bldg 9938 Coyote Test 

1971 Unknown 2005 
Seepage Pit Field 

1114 
Bldg 9978 Coyote Test 

1971 Unit is active 
No septic tank or 

Dry well Field seepage pit at this site 

111 5 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

111 6 
Bldg 9981A Solar Tower 

1981 Unit is active 
Seepage pit is still in 

Seepage Pit Complex use 

1117 
Bldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well Complex seepage pit at this site 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows: 

AOC 
Number Site Name 

1090 Bldg 672 1 Septic System 

1094 
Live Fire Range East Septic 
System 

1095 Bldg 9938 Seepage Pit 

I I I4 Bldg 9978 Drywell 

III5 
Former Offices Septic 
System 

1116 Bldg 998 I A Seepage Pit 

III7 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radionuclides 

Groundwater 
Location Depth (ft b2s) 

TA-lll 473 

Lurance Canyon I07 

Coyote Test Field 300 

Coyote Test Field 41 

Solar Tower 
150 

Complex 
Solar Tower 

150 
Complex 

Solar Tower 
150 

Complex 

1116 I and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil-vapor samplers and soil borings could be selected. 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits. and drywells to 
determine if COCs were released to the environment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampling 
depths at each of these seven AOC sites are as follows: 

Buried 
Components Soil Sampling 
(Drain Lines, Beneath 

Drywells) Drainlines, Type(s) or Droin System Passive 
Site Si te Located With Seepage Pits, and Soil Sampling Soil-Vapor 

Number Name a Backhoe Drywells Depths (rt bgs) Sampling 
Bldg672 1 

1090 Septic 2002 2002, 2005 Drainfield : 4. 9 None 
System 
Live Fire 

Drainfield: 
Range Borehole I: 7, 12 

1094 East 1999 1999, 2005 
Borehole 2: 7, 12, 17, 22 

2002 
Septic Borehole 3: 7, II , 17, 22 
System 
Bldg 9938 

1095 Seepage None 1999, 2005 Seepage Pit: 8.5, 9.5 2002 
Pit 

1114 
Bldg 9978 

2002 2002 Drywell: 6, II None 
Drvwell 
Former 

1115 Offices 1999 1999, 2005 Dra infield: 5, 10, 15, 20 None 
Septic 
System 
Bldg 

Seepage Pit : 998 1A 
111 6 

Seepage 
None 1999, 2005 Boreholes I & 3: 8, 13 None 

Pit 
Borehole 2: 8, 13.5 

1117 ' 
Bldg 9982 None 1999, 2005 Drywell: II , 16 None 
Drywell 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs. HE compounds, RCRA met
als. chromium VI , cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected at AOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs 
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC contamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity at AOC 1090 and, although not detected , the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity atAOC 1115, and Th-232 was detected slightly above the background activity at AOC 1116. Gross 
beta activity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that 
site, for performing the risk screening assessment, and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for 
characterizing the site, for performing the risk screening assessment, and as justification for the proposal 
ofCAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established forAOCs 1090, 1095, 1114,1115, 1116, and 1117. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However, the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7 .2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are elig ible for unrestricted radiologi
cal release. 
Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site , AOC 1090, was predicted 
to be low. 
In conclusion. human health risks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls. 

The total His and excess cancer risk values for the nonradiological COCs at the seven 
sites are as follows· 

Residential Land-Use Scenario 
Site Total Hazard 

Number Site Name Index Excess Cancer Risk 

1090 Bldg6721 Septic System 0.28 I E-5• Total I 1.44E-6 Incremental 

1094 
Live Fire Range East Septic 

0 .00 7E- I O Total 
System 

1095 Bldg 9938 Seepage Pit 0.00 6E-I O Total 
1114 Bldg 9978 Drywell 0.00 IE- 10 Total 
1115 Former Offices Septic System 0.00 7E-I O Total 
1116 Bldg 9981 A Seepage Pit 0.00 7E-1 0 Total 
1117 Bldg_ 9982 Drywell 000 5E- 10 Total 

NMED Guidance < I < IE-5 

•val ue exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown. 
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..... for More Information Contact 

Collecting additional soil samples for VOCs from a 
borehole drilled adjacent to the seepage pit at 
AOC 1116 with the Solar Tower in background. 

U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-{)089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 





--~ 

r-

National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR i 2iX1 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035,1036, 1078, 1079,1084,1098,1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

'f~ \J-v't~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
D. Pepe, NMED-08 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
.lQ.-,.;t.angls,~, SNL, MS 1087 
P. Puissant, SNL, MS 1087 
M. Sanders, SNL, MS 1 087 
A. Blumberg, SNL, MS 0141 

APR i 2005 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

April2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately 1 ,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index sorted by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Teclmicalnarratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
ARICOC number, an individual cross reference summary sheet is provided. 



- Site Name 

1093 Bldg. 6584 W. SS 

1093 'Bldg. 6584 W. SS 

1093 Bldg. 6584 W. SS 

1093 Bldg. 6584 W. SS 

1093 Bldg. 6584 W. SS 

1093 Bldg. 6584 W. SS 

Volume 2 

Volume 2 

Volume 2 

Volume 2 

Volume 2 

Volume 2 

Volume 2 

Volume 2 

Volume 2 

Volume 7 

DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ER Sample ID 

~B6584W-DF1-BH3-10-S 

602763 'B6584W-DF1-BH3-5-S 

602763 :B6584W-DF1-BH1-10-S 

602763 

602763 

602763 

602763 

602763 

602763 

602763 

600442 

B6584W-DF1-BH1-5-S 

B6584W-DF1-BH2-10-DU 

I Sample# 

048410-002 

:048409-002 

048404-002 

;048403-002 

048407-002 

'048408-002 

;o48406-002 

048405-002 
1048410-002 

1048409-002 

:041488-005 

'20-AUG-99 

20-AUG-99 

'19-AUG-99 

:20-AUG-99 

;20-AUG-99 

SOIL 

SOIL 

SOIL 

SOIL 

iSOIL 

SOIL 

SOIL 

SOIL 

SOIL 

;SOIL 

1093 .Bldg~ 6584 W. SS 

1093 'Bldg. 6584 W. SS 

1093 ;Bldg. 6584 W. SS 

1093 _;Bldg. 6584W. SS 

1093 .Bldg. 6584 W. SS 

1093 .Bldg. 6584 W. SS 

1093 :Bldg. 6584W. SS 

1 093 ·Bldg, 6584 W.SS 

1093 ~-;Bldg. 6584 W. SS 

1093 .• jBidg~_65B~_W. SS 

1093 iBid~:6~B~~w:ss 

1o93 ·B~dg: ~s~~vv ss 
1093 'Bldg. 6584 W. SS 

Volume 7 600442 

· B6584W-DF1-BH2-1 0-MSDS 

·B6584W-DF1-BH2-10-S 

B6584W-DF1-BH2-5-S 

B65B~W-DF1:BH3-10-S 
1B6584W-DF1-BH3-5-S 

•ER-1295-W6584-DF1-BH1-10-S 

;ER-1295-W6584-DF1-BH1-5-S · ':o414s7-oo5 

!041~89-005 
SOIL 

Tq~3 -~ 
1 

Bldg~65~~:w~ss 
• _:o~3. J Bid~: . .5.s.~::.VIJ, ss 

1093 I Bldg. 6584 W. SS 

109~--~:;Bictg,_6sa~:vv~ ss 
1093 !Bldg. 6584 W. SS 

.. ~.o9.i~JB!~i. 6sa4·w~ss 
: •.. .199~-- JBidg, 65_8~ .vv·. ss 

.1093.JBid~~6584 vv~ SS, 
1093 iBidg. 6584 W. SS 

·:~Io~3·]~Icig~ 6s84·w.· ss 

.• 109~ :Bldg. 6584 W1 SS 

•• !9~L!Bid§!,_65_~4~W.c.ss 
2.0~~- .. jBidg. 65~4.W SS 
1093 I Bldg. 6584 W. SS 

1a93···;sldg. 6ss4 w. ss 
·~····· ..... ; .. .. .. 

1093 ;Bldg. 6584 W. SS 

.. :i~~~.-_[Bidg. 6584-_Vy: SS . 

1 094 LFR E. SS 

. 1094 ;LFR E. SS 
~1o94·tr:.r=R E.ss 

. .....222.~..J LFR E. S? . 
1094 :LFR E. SS 

.. 1094~-iLFR E.SS 

Volume 7 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 

600442 
' """ ' .""" ~ 

ER-1295-W6584-DF1-BH2-5-S 
' .. ~~ '""'" ·~ ,..,. . ~ 

'ER-1295-W6584-DF1-BH3-10-S 

45 of 58 

:soiL 

'SOIL 

SOIL 

i07-SEP:.~~~- 'AQUEOL)S 
!07-SEP-99 ;AQUEOUS 

. 1 01-SEP-9~9- ·-;SOIL 

!02-SEP-9S ···,SOIL 

· !o1:sEP:g9 -=~~rsoll.. .. 
i02-SEP-99 iSOIL 

TOTAL-CN 

Cr+6 

Cr+6 

Cr+6 

Cr+6 

.Cr+6 

;Cr+6 
1Cr+6 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

'GEL 

;Cr+6 GEL 

'GAMMA_SPEC _,RPSD 

'GAMMA SPEC iRPSD 
• + -" 

·GAMMA SPEC ;RPSD 
GAMMA-SPEC iRPSD 

iEPA8260 )ERCL 
:EPA6020 ....... 'fERCL 

!Cr+6 

iTOTAL-CN 
}GEL 

!GEL 
•HE-8330 !GEL 
HE-8330 ·--··rGEL 

; ,,~.--~ 

:HE-8330 ,•GEL 

.HE-833q .. ~_.JG§.L 

BATCH# 

157237 

.157969 

157969 

157969 

157969 

157969 

.157969 

;157969 

,:157969 

801348 

'801348 

'801348 

.801348 

1157999 
h58oo8 · 

!158012 

j15so_12 
:158012 

158012 

4/11/2005 



DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

- Site Name I ERSamplelD 
1094 LFR E. SS 

1094 LFR E. SS 

1094 LFR E. SS 

1094 LFR E. SS 

1094 LFR E. SS 

1094 LFR E. SS 

1 094 LFR E. SS 

1094 LFR E. SS 

1094 LFR E. SS 

1094 ·LFR E. SS 

1 094 LFR E. SS 

1094 LFR E. SS 

1094 'LFR E. SS 

1094 LFR E. SS 

1 094 LFR E. SS 

1094 LFR E. SS 

1094 .LFR E. SS 

1094 ;LFR E. SS 
1094·~ :LFR E. SS ·- ·-
1094 :LFR E. SS 

1094 :LFR E. SS 
1094 :LFR E. SS 

1 094 LFR E. SS 

1 094_ . LFR E. SS 
1094 :LFR E. SS 

1094 iLFR E. SS 
10g4 • :LFR E. SS 

1094 iLFR E. SS 

1094 !LFR E. SS 
,,.,.~.-. ~ "''• . . -~~-· 

1094 iLFR E. SS 

1094 'LFR E. SS 
10s"4'"":LFR E. SS 

1094--kFR E. SS 

109~_;LFR E. SS 
1094 'LFR E. SS 

1094 iLFR E. SS 
1094~- 'LFR E. SS 

.. , .. , .. ,,,, .... ~ ' ·~ -
1 q9~J~FR E. SS 
1094 iLFR E. SS ____ , 
1094 iLFR E. SS 

1 £~ l~FR E. SS 
_ 1~~-jLFR E. SS 

Volume 3 

Volume3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume3 

Volume 3 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

LFB-DF1-BH2-7-S 

LFR-DF1-BH3-12-S 

LFR-DF1-BH3-7-S 

LFR-DF1-BH3-HE 

LFB-DF1-BH1-12-S 

-LFB-DF1-BH1-7-MSMSD 

LFB-DF1-BH1-7-S 

'LFB-DF1-BH2-12-S 

LFB-DF1-BH2-7-S - . . . 

LFR-DF1-BH3-12-S 

LFR-DF1-BH3-7-S 

'LFB-DF1-BH1-12-S 

; LFB-DF1~BH 1-7 -MSMSD 
~- '"~•· ~ "'-'·'"~' '"'"" --

Volume 3 , 602817 'LFB-DF1-BH1-7-S 
Volume 3 -,--··602817 ;LFB-DF1~BH2::;2:s 

~-·r .• _., .. , 

Volume3 

Volume3 
602817 :LFB-DF1-BH2-7-S 

6o2s17 :LFR-0F1:sHJ-12-S 
Volume 3 602817 
Volume 3. ;---··so2817 

,,,f ~ <w, ·~ 

'LFR-DF1-BH3-7-S 
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' -~,~ ¥>~rFr~-"' '>' , •• ,,,._,. 

Volume 3 i 602817 

.... ,Y~~~~e 3 }~-6~?817 
-~--~Y,olum~__:3,L ~6,02817 __ 

Volume 3 602817 
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Volume 3 . 602817 

~ ,,.,_ .. .,.,,~w - • '~- •• } "~""~ '" 

!LFB-DF1-BH1-7-S 
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·1 -·-·" """' ··~·'"'··· .·-~-· 
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'LFR-DF1-BH3-BNA 

LFB-DF1-BH1-12-S 
Volume 3 602817 :LFB-DF1-BH1-7-MSMSD 
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Volume 3 602817 .. JLFB-DF1-BH1-7-S 
Volume 3 

Volume 3 

Volume 3 

Volume 3 
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Volume 3 

Volume 3 

Volume 3 

Volume 3 

,_'::_911J"I11e 3 __ 
! Volume 3 
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602817 

602817 

602817 
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NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 
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:050067-003 

050069-009 

:050063-003 

050064-003 

050062-003 

.)050066-003 

. 050065-003 
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'050063-001 
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02-SEP-99 

:07-SEP-99 

01-SEP-99 

02-SEP-99 

;01:SEP-99 
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'02-SEP-99 

. __ ;02-SEP-99 
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. ---~- io1 ~SEP-99 

-~,,~,-,...,.~·""'~·' , "~·· ., 

:o2-SEP-99 

SOIL 

SOIL 

AQUEOUS 
SOIL 

SOIL 

SOIL 

:soiL 

SOIL 

SOIL 

SOIL 

SOIL 

:SOIL 

:HE-8330 

HE-8330 

BNA-8270 

BNA-8270 

BNA-8270 

'BNA-8270 
1
BNA-s27o 

:BNA-82~0 

:BNA-8270 

:VOA-8260 

·VOA-8260 

"GEL 

GEL 

GEL 

GEL 

GEL 
.GEL 

GEL 
:GEL 

tGEL 

;GEL 

GEL 

GEL 
:050062-001 ;o1-SEP-99 .SOIL JVOA-8260 _ GEL 

-:950066-001 .:::==·fo2:SEP-99 SOIL ..• i~QA~s2~o iGEL 
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GEL QC CROSS REFERENCE coc 602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP ER SAMP LOC DATE MATRIX LAB TEST BATCH# 

. 1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL TOTAL-CN 158099, 158110 1 

1117 Bldg. 9982 OW 050060 004 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL GAMMA SPEC 158553 
1117 Bldg. 9982 OW 050060 004 SOLAR 9982-DW1-BH1-11-0U 30-AUG-99 SOIL GROSS-AlB 158646, 158647 I 

1117 Bldg. 9982 OW 050061 001 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL VOA-8260 158044 
1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL BNA-8270 158016 
1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL Cr+6 158555, 158556 .• 
1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL HE-8330 158012 
1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL PCB-8082 158065 
1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL RCRA METALS 158059, 158023 
1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL TOTAL-CN 158099, 158110 
1117 Bldg. 9982 OW 050061 004 SOLAR 9962-0W1-BH1-16-S 31-AUG-99 SOIL GAMMA SPEC 158553 
1117 Bldg. 9982 OW 050061 004 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL GROSS-AlB 158646, 158647 
1094 LFR E. SS 050062 001 LFB-OF1-BH1-7-S 01-SEP-99 SOIL VOA-8260 158044 
1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL BNA-8270 158016 
1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL Cr+6 158555, 158556 
1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL HE-8330 158012 
1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL PCB-8082 158065 
1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL RCRA METALS 158059, 158023 
1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL TOTAL-CN 158099, 158110 
1094 LFR E. SS 050062 004 LFB-OF1-BH1-7-S 01-SEP-99 SOIL GAMMA SPEC 158553 
1094 LFR E. SS 050062 004 LFB-OF1-BH1-7-S 01-SEP-99 SOIL GROSS-AlB 158646, 158647 
1094 LFR E. SS 050063 001 LFB-OF1-BH1-12-S 01-SEP-99 SOIL VOA-8260 158044 
1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL BNA-8270 158016 
1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL Cr+6 158555, 158556 
1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL HE-8330 158012 
1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL PCB-8082 158065 
1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL RCRA METALS 158059, 158023 
1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL TOTAL-CN 158099, 158110 
1094 LFR E. SS . _ Q.500§~ .... 004 LFB-O.f1-BH_1-12-S __ 01-SEP.:.99 _ S()IL ___ GAMf'AASPEC 158553 

SDG 99092288 



GEL QC CROSS REFERENCE coc 602817 

SAMPLE 
:Site# Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1094 LFR E. SS 050063 004 LFB-DF1-BH1-12-5 01-SEP-99 SOIL GROSS-AlB 158646, 158647 
1094 LFR E. SS 050064 001 LFB-DF1-BH1-7-MSMSD 02-SEP-99 SOIL VOA-8260 158044 
1094 LFR E. SS 050064 003 LFB-DF1-BH 1-7 -MSMSD 02-SEP-99 SOIL BNA-8270 158016 
1094 LFR E. SS 050064 003 LFB-DF1-BH1-7-MSMSD 02-SEP-99 SOIL Cr+6 158555, 158556 
1094 LFR E. SS 050064 003 LFB-DF 1-BH 1-7 -MSMSD 02-SEP-99 SOIL HE-8330 158012 
1094 LFR E. SS 050064 003 LFB-DF1-BH1-7-MSMSD 02-5EP-99 SOIL PCB-8082 158065 
1094 LFR E. SS 050064 003 LFB-DF 1-BH 1-7 -MSMSD 02-SEP-99 SOIL RCRAMETALS 158059, 158023 
1094 LFR E. SS 050064 003 LFB-DF1-BH 1-7 -MSMSD 02-SEP-99 SOIL TOTAL-CN 158099, 158110 
1094 LFR E. SS 050064 004 LFB-DF1-BH1-7-MSMSD 02-SEP-99 SOIL GAMMA SPEC 158553 
1094 LFR E. SS 050064 004 LFB-DF 1-BH 1-7 -MSMSD 02-SEP-99 SOIL GROSS-AlB 158646, 158647 
1094 LFR E. SS 050065 001 LFB-DF1-BH2-7-S 02-SEP-99 SOIL VOA-8260 158044 
1094 LFR E. SS 050065 003 LFB-DF1-BH2-7-S 02-5EP-99 SOIL BNA-8270 158016 
1094 LFR E. SS 050065 003 LFB-DF1-BH2-7-S 02-SEP-99 SOIL Cr+6 158555, 158556 

1094 LFR E. SS 050065 003 LFB-DF1-BH2-7 -S 02-SEP-99 SOIL HE-8330 158012 

1094 LFR E. SS 050065 003 LFB-DF1-BH2-7-S 02-SEP-99 SOIL PCB-8082 158065 

1094 LFR E. SS 050065 003 LFB-DF1-BH2-7-S 02-SEP-99 SOIL RCRAMETALS 158059, 158023 I 
I 

1094 LFR E. SS 050065 003 LFB-DF1-BH2-7-S 02-SEP-99 SOIL TOTAL-CN 158099, 158110 

1094 LFR E. SS 050065 004 LFB-DF1-BH2-7 -S 02-SEP-99 SOIL GAMMA SPEC 158553 

1094 LFR E. SS 050065 004 LFB-DF1-BH2-7-S 02-SEP-99 SOIL GROSS-AlB 158646, 158647 

1094 LFR E. SS 050066 001 LFB-DF1-BH2-12-S 02-SEP-99 SOIL VOA-8260 158044 

1094 LFR E. SS 050066 003 LFB-DF1-BH2-12-S 02-SEP-99 SOIL BNA-8270 158016 

1094 LFR E. SS 050066 003 LFB-DF1-BH2-12-S 02-SEP-99 SOIL Cr+6 158555, 158556 

1094 LFR E. SS 050066 003 LFB-DF1-BH2-12-S 02-SEP-99 SOIL HE-8330 158012 

1094 LFR E. SS 050066 003 LFB-DF1-BH2-12-5 02-SEP-99 SOIL PCB-8082 158065 

1094 LFR E. SS 050066 003 LFB-DF1-BH2-12-S 02-SEP-99 SOIL RCRAMETALS 158059, 158023 

1094 LFR E. SS 050066 003 LFB-DF1-BH2-12-S 02-SEP-99 SOIL TOTAL-CN 158099, 158110 

1094 LFR E. SS 050066 004 LFB-DF1-BH2-12-5 02-5EP-99 SOIL GAMMA SPEC 158553 

1094 LFR E. SS 050066 004 LFB-DF1-BH2-12-S 02-SEP-99 SOIL GROSS-AlB 158646, 158647 

1094 LFR E. SS 050067 001 LFR-DF1-BH3-7-S 02-SEP-99 SOIL VOA-8260 158044 

SDG 99092288 



GEL QC CROSS REFERENCE coc 602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1094 LFR E. SS 050067 003 LFR-DF1-BH3-7-S 02-SEP-99 SOIL BNA-8270 158016 

1094 LFR E. SS 050067 003 LFR-DF1-BH3-7-8 02-SEP-99 SOIL Cr+6 158555, 158556 

1094 LFR E. SS 050067 003 LFR-DF1-BH3-7-8 02-SEP-99 SOIL HE-8330 158012 

1094 LFR E. SS 050067 003 LFR-DF1-BH3-7-S 02-SEP-99 SOIL PCB-8082 158065 

1094 LFR E. SS 050067 003 LFR-DF1-BH3-7-S 02-SEP-99 SOIL RCRAMETALS 158059, 158023 

1094 LFR E. SS 050067 003 LFR-DF1-BH3-7-S 02-8EP-99 SOIL TOTAL-GN 158099, 158110 . 

1094 LFR E. SS 050067 004 LFR-DF1-BH3-7-S 02-SEP-99 SOIL GAMMA SPEC 158553 

1094 LFR E. SS 050067 004 LFR-DF1-BH3-7-S 02-SEP-99 SOIL GROSS-AlB 158646, 158647 

1094 LFR E. SS 050068 001 LFR-DF1-BH3-12-8 02-SEP-99 SOIL VOA-8260 158044 

1094 LFR E. SS 050068 003 LFR-DF1-BH3-12-8 02-SEP-99 SOIL BNA-8270 158016 

1094 LFR E. SS 050068 003 LFR-DF1-BH3-12-8 02-SEP-99 SOIL Cr+6 158555, 158556 

1094 LFR E. SS 050068 003 LFR-DF1-BH3-12-S 02-SEP-99 SOIL HE-8330 158012 

1094 LFR E. SS 050068 003 LFR-DF1-BH3-12-8 02-SEP-99 SOIL PCB-8082 158065 

1094 LFR E. SS 050068 003 LFR-DF1-BH3-12-S 02-SEP-99 SOIL RCRAMETALS 158059, 158023 

1094 LFR E. SS 050068 003 LFR-DF1-BH3-12-S 02-SEP-99 SOIL TOTAL-CN 158099, 158110 

1094 LFR E. SS 050068 004 LFR-DF1-BH3-12-8 02-SEP-99 SOIL GAMMA SPEC 158553 

1094 LFR E. SS 050068 004 LFR-DF1-BH3-12-S 02-SEP-99 SOIL GROSS-AlB 158646, 158647 

1094 LFR E. SS 050069 005 LFR-DF1-BH3-GS 07-SEP-99 AQUEOUS GAMMA SPEC 158575 

1094 LFR E. SS 050069 006 LFR-DF1-BH3-GRAB 07-8EP-99 AQUEOUS GROSS-AlB 158539 

1094 LFR E. SS 050069 007 LFR-DF1-BH3-RCRA 07-SEP-99 AQUEOUS RCRAMETALS 158086, 158015 

1094 LFR E. SS 050069 008 LFR-DF1-BH3-BNA 07-SEP-99 AQUEOUS BNA-8270 158075 

1094 LFR E. SS 050069 009 LFR-DF1-BH3-HE 07-SEP-99 AQUEOUS HE-8330 158013 

1094 LFR E. SS 050069 010 LFR-DF1-BH3-CN 07-SEP-99 AQUEOUS TOTAL-CN 158008 

1094 LFR E. SS 050069 011 LFR-DF1-BH3-Cr6+ 07-SEP-99 AQUEOUS Cr+6 157999 

1094 LFR E. SS 050069 012 LFR-DF1-BH3-PCB 07-SEP-99 AQUEOUS PCB-8082 158568 

1094 LFR E. SS 050069 013 LFR-DF1-BH3-EB 07-SEP-99 AQUEOUS VOA-8260 158072 

1094 LFR E. SS 050069 014 LFR-DF1-BH3-TB 
-- -L-----

07-SEP-99 AQUEOUS VOA-8260 158072 

SDG 99092288 



RECORDS CENTER! 
ORIGINAL COPY 

October 1, 1999 

Laboratory Identification: 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC- 602820 

9909228A 
ARCOC- 602817 

9909228B 
Case No. 7223.230 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box: 30712 
Charleston, South Carolina 29417 

Express .Mail Deliverv and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summarv: 

Sample receipt 

RECEIVED 
OCT I l 1999 

SNUSMO 

Fifty-seven soils and eleven aqueous samples were collected by Sandia on August 
27, 30 and 31. September lst. 2nd and 7,1999. The samples anived at General 
Engineering Laboratories, Inc., (GEL) Charleston, South Carolina on September 8. 1999, 
for Environmental Analyses. Cooler clearance (screening, temperarure check, etc.) was 
done upon login. The cooler arrived without any visible signs of tampering or breakage 
and with custody seals intact The ~amples were delivered with chain of cu~tody 
documentation and signatures. 

The temperature of the samples was 4°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW-846 
procedures and GEL SOP. 

G~NERAL E"JG!NEF..Ri"JG LABORATORIES 
PO Box 30712 o Charleston, SC 29417 o 2040 Savage Road • 29407 

(803) 556-8171o Fa;\ (803\766-J 178 
~ 
~.) Pr1nh!L olll;.·~,.·}t:h.:J P·lf1\.:T. 

2 
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The samples were received as follows: 

ARCOC SDG# #of samples Collection Date Date Rec'd bv Lab I 
602820 9909228A 4 08/31/99 
602817 9909228B 64 08/27,30.31199 

911 9/2/99 

The laborarory received the following samples: 

Laboratory ID 
602820: 
9909228-01 
9909228-02 
9909228-03 
9909228-04 
602817: 
9909228-05 
9909228-06 
9909228-07 
9909228-08 
9909228-09 
9909228-10 
9909228-11 
9909228-12 
9909228-13 
9909228-14 
9909228-15 
9909228-16 
9909228-17 
9909228-18 
9909228-19 
9909228-20 
9909228-21 
9909228-22 
9909228-23 
9909228-24 
9909228-25 
9909228-26 
9909228-27 
9909228-28 
9909228-29 
9909228-30 
9909228-31 
9909228-32 
9909228-33 

Description 

050109-001 B9938-SPI-BH1-9.5-S 
050109-003 89938-SP1-8Hl-9.5-S 
050109-004 89938-SPI-BH1-9.5-S 
050110-005 B9938-SP1-BB1-9.5-TB 

050049-001 SOLARDETOX-DF1-BH3-
050049-003 SOLARDETOX-DF1-BH3-
05()049-004 SOLARDETOX-DF1-BH3-
050050-001 SOLARDETOX-DFl-BHJ-
050050-003 SOLARDETOX-DF1-BH3-
050050-004 SOLADEXTOX-DF1-BH3-
050052-001 SOLARDETOX-DF1-BH2 
050052-003 SOLARDETOX-DF1-BH2-
050052-004 SOLARDETOX-DF1-BB2-
0S0053-001 SOLARDETOX-DFI-BH2-
050053-003 SOLARDETOX-DF1·BH2-
050053-004 SOLARDETOX-DF1·BH2-
0S0055-001 SOLARDETOX-DFI-BHI-
050055·003 SOLARDETOX-DF1-BH1-
050055-004 SOLARDETOX-DFl-BHl-
050056-001 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX·DFl-BHl-
050056-004 SOLARDETOX-DF1-BH1· 
050057-001 SOLAR-9981A-SP1-BH1-
050057-003 SOLAR 9981A-SP1-BID 
050057-004 SOLAR 9981A-SP1-BH1 
050058-001 SOLAR 9981A-SP1-BH1 
050058-003 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A-SP1-BHI 
050059-001 SOLAR 9982-DWI-BHl-
050059-003 SOLAR 9982-DWI-BHI-
050059-004 SOLAR 9982-DWl-BHl-
050060-001 SOLAR 9982-DWl-BHl 
050060-003 SOLAR 9982-DWI-BHI 

CIENERAL ENCiiNEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 

09/8/99 I 
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The laboratory received the foJJowing samples: 

Laboratorv ID 
602817: 
9909228-34 
9909228-35 
9909228-36 
9909228-37 
9909228-38 
9909228-39 
9909228-40 
9909228-41 
9909228-42 
9909228-43 
9909228-44 
9909228-45 
9909228-46 
9909228-47 
9909228-48 
9909228-49 
9909228-50 
9909228-51 
9909228-52 
9909228-53 
9909228-54 
9909228-55 
9909228-56 
9909228-57 
9909228-58 
9909228-59 
9909228-60 
9909228-61 
9909228-62 
9909228-63 
9909228-64 
9909228-65 
9909228-66 
9909228-67 
9909228-68 

Case Narrative 

Description 

050060-004 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BBl 
050061-004 SOLAR 9982-DWl-BBl 
050062-001 LFR-DFl-BHl-7-S 
050062-003 LFR-DFl-BHI-7-S 
050062-004 LFR-DFI-BHI-7-S 
050063-001 L.FR-OFl-BHl-12-S 
050063-003 LFR-DFl-BHl-12-S 
050063-004 LFR-DFl-BHl-12-S 
050064-QOl LFR-DFl-BHl-7-MS/MD 
050064-003 LFR-DFl-BHl-7-MSIMD 
050064-004 LFR-DFl-BHl-7-MS/MD 
050065-001 LFR-DF1-BH2-7-S 
<150065-003 LFR-DF1-BH2· 7-S 
050065-004 LFR-DF1-BH2-7-S 
050066-001 LFR-DF1-BH2-12-S 
050066-003 LFR-DF1-BH2-12.S 
050066-004 LFR-DF1-BH2-12.S 
050067~001 LFR-DF1-BB3-7-S 
050067-003 LFR-DF1-BB3-7-S 
050067-004 LFR-DF1-BH3-7-S 
05()()(i8..001 LFR-DFl-BID-12-S 
OSOOfiS-003 LFR-DF1-BH3·12·S 
050068-004 LFR-DF1-BH3-12-S 
050069-005 LFR-DF1-BH3-GS 
050069-006 LFR-DF1-BH3-GRAB 
050069-007 LFR-DF1-BH3-RCRA 
050069-008 LFR-DF1-BH3-SVOC 
050069-009 LFR-DF1-BH3-HE 
050069-010 LFR-DF1-BH3-CN 
050069-011 LFR-DF1-BID-CR6+ 
050069-012 LFR-DF1-BH3-PCB 
050069-013 LFR-DF1-BH3-EB 
050069-014 LFR-DF1-BH3-TB 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) Slandard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are contained in the 
analytical case narratives in the enclosed data package. 

GENl::RAL ENGINEERING LABORATORIES 
PO Box 307 I 2 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8!71 ·Fax (&03) 7o!i- t 178 ,.,. 
'-~ Pnnll·d ~tn rl·~·yckl! p.IJX'r. 
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Internal Chain of Custodv: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative. Chain 
of Custody, Cooler Receipt Checklist. Qualifier Flag and Dma Package Definitions, 
Sample Data, QC Summary and Raw Data. 

This data package, to the best of my knowledge. is in compliance with technical and 
administrative requirements. 

fc:snls9909228 

r~~·ib'"-' _t!. j}~ 
/DIV Edith M. Kent 

Project Manager 

CEI\ERAL f:NGINEER1NC LABOI{ATOR!cS 
PO Box 307 I 2 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 99l28S-VOA 
Anlllysis by GC/MS 

The following :s:unples were analyzed for Vollltilc: Organic Compounds willg the analytical protocol from 
EPA SW-846 Third Edition, Metbod &260A. Revision l, September 1994: 

Laborntory N111!lber 

990922lHH 
9909228-05 
9909228-08 
9909228-11 
990922&-14 
9909228-17 
9909228-20 
99()92211·23 
9909228-26 
9909221-29 
9909228-32 
990922:-35 
9909228-38 
9909228-41 
9909228-44 
9909228-47 
9909228-50 
9909228-53 
9909228-56 
QC646985 
QC546986 
QC646987 
QC646988 
QC646989 
QC647288 
QC647289 
QC647660 
QC647661 

System Con1l(IU'ation: 

Sample Description 

050109..00] B9938..SP1-BI!I-9.5-S 
050049...001 SOLARDETOX·OF1-BH3-
05005~01 SOLARDETOX-OFI-BH3-
050-052·0<H SOL.ARDETOX-DFI-:BH2 
OS0053-001 SOLARDETOX-bFl-BH2-
050055-001 SOLARDETOX-DFl-BHI-
050056-()()1 SOLARDETOX-DF1-BH1-
050057-001SOLAR-9931A-SPl·BHl-
050058-()0l SOLAR99HIA-SP1-BH1 
050059..001 SOLAR 9982-DWl-BHl· 
050000·001 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWI-BHl 
050062-001 LFR-DFl-BHl-7-S 
050063-001 LFR-DFI-BHl-12-S 
050064-00 I LFR·DFl-BHl-7-MS/MD 
050065-001 LFR-DF1-BH2-7-S 
05{)066-0CH LFR-DF1-BH2-l2-S 
050067-iJOI LFR-DFl·BID-7-S 
050068-iJOl LFR-DFl-BlD-12-S 
VBLKO 1 (Blank) 
VB:LKOILCS (Laboratory C<>ntrol Sample) 
050064-{)0IMS (:Matrix Spike) 
050064-00lMSD (Matrix Spike Duplicate) 
VBLK.02LCSD (Laboratory Controt Sample Duplicaie) 
VBLK02 (Blank) 
VBLK02LCS (Labon.twy Control Sample) 
VBLK03 (Blank) 
VBLKOJLCS (Labontory Control Sample) 

The laboratory utili= a variety of instrument configurations for volatile analyses. These analyses are 
accompli$hed using one or more of the GC and MS couplings, as follows; 

GCIMS 

5&90 Series ll/ 597<1 
5890 Series II f 5972 
6890 Series I 5913 

Interfna: 

Jet Sepllrlltcr 
Direct 
Direct 

-t SDG# 9922&S - VOA 
Page 1 of3 

Purge and Trap-Concentrator 1 
Autosampler 
Tekmar 2000 I Archon 
OI 4560 /Archon 
Tekmar 3000 I Precept 

21 



6&90 Seri~ I 5973 
6$90 Series I 5973 

Direct 
Direct 

014560 /DPM-16 
Tekmar 2000 I Archon 

Chromatog-rsphic Column: 

Chromatographic separatinn of volatile components is accomplished through analysis on one or more of 
!he following collliilDS: 

J&Wl 
l&Wl: 

DB- 624, 60 m x 0.32 mm, 1.8um (identified by the J& Wl designation) 
DB- 624,75 m x 0.:53 mm. 3 um (identified by the J&W2 designation) 

Rtxl 
J&W3 

RJx Volatiles, 60 m x 0.53 mm. 1.5mn (identified by tbe Rtx VOA designation) 
DB-624, 60 m x 0.25 mrn, J .4 um (ideotified by the J&W3 designation) 

Samples ~prepared using Purge and Trap samplers containing the following P & T trap: 

VOCARB 3000: Carbopacl: B/ Car-boxen 1000 &: 100 I 

lnstrum.oa.t Cnnfiguratiou: 

The samples reported in this SDG were analyzed on one ar more oftbe following irutrument systems 
(.instrument systems are: idmtified by the instrument lD dl:signations listl:d belaw wbich can be fmm.d on 
the nw data or individual form headers): 

Instrument m System Configuration Chromatographic P&T 
Coloma Tnllp 

YOAI Jn>58901HP597() J&W2 YOCAkB3000 
VOA2 HP68901HP5973 J&W3 VOCARB3000 
VOA4 HP58901HP:5972 J.UxVOA VOCARB3000 
VOA5 HPS8901HPS9n I&W3 VOCARB3000 
VOA7 HP5890/HP:59n Rtx.VOA VOCARB3000 
VOA8 HP6890/HP5973 J&W3 VOCARB3000 
VOA9 HP6890/HP5973 J&W3 Tenax/SiiicageV 

Chm:oal. 

In.strume11t Calibratiou: 

Ths instrumem was properly calibrated. 

For a complete list of data files for the initial calibration, see the Calibration History Report. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates; 

Surrogate recoveries in all samples were within the required acc.:ptance limits. 

~ SDG# 99228S- VOA 
Page 2 of3 
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Intt.rnaJ StandJtrds: 

Internal Standard areas 1n all samples were within th~ required acceptance limits. 

Blanks: 

There were no target analytes detected in the method blanks above the required reponing limit. 

Spike Analyses: 

The matrix spike (MS) and matrix ~pike duplicate (MSD) were analyzed on the following Sample: Number: 

9909228-44 050064..001 LfR.-DFl-BHl-7-MS/MD 

All anal.ytes in the MS and MSD were within the required acceptance limits for percent recovery. 

All analyte.s in~ MSIM.SD &et were within the required. acceptance I.im:iUJ for relative perocnt diff=u. 

Laboratory Control S•mples: 

All analytes in the laboratory tQlltrol ~le (LCS) and .labonttozy control sample dupli~ (LCSD) were 
withln tht: -mjuned acceptance limits for percent rei:OVmy. 

All anal.ytes in tht: LCS!LCSD set were within the required acceptmce lim.its for relative petcc:nt 
difference. 

Dilutions: 

The samples in this SDG did not require dilutioll5. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

General Comments; 

Data files assooiated with both the initial calibration and continuing callbration check m.ay have been 
manurilly ~to correct llli.side"O.ttiitation of peale; by the integxation software. Manual integrations 
are performed because of poor peak shapes exhibited by selective compoonds at low concentrations,. or a.s a 
result of ov~lappiog retention time windows of similar ~om eric compounds contained on th~ extended 
reporting list. If applicable, pe.alc profiles for the affected compounds are conlai.ned in the raw data. seroon. 

n ~ i ~ 
The preceding narrative has been reviewed by:\.SL~""' W :JJD.h 

SDG# 99228S- VOA 
Page3 of3 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 99228W-YOA 
Analysis by GC/MS 

The following sa:rnpl~s were analyzed for Volatile Org11Ilic Compounds using the 3Ilalytical protocol from 
EPA SW-&46 Third Edition, Method 8260A, Revision 1, Septembet 1994: 

Laborarorv Number 

9909228-04 
9909228~7 
9909228~8 

QC647130 
QC647662 
QC647663 

System Configuration: 

Sample Des~ription 

050110-005 B9938-SPl-BH:l-9.5-T 
050069-013 LFR-DF1-BH3-EB 
050069-014 LFR-DFJ-BH3-TS 
VBLKOILCSD (Laboratory Control Sample Duplicate) 
VBLKOl (Blank) 
VBLKOlLCS (Laboratocy Control Sample) 

The laboratory utilizes a variety of instrument configunu:ions for volatile analyses. These analyses are 
accomplished using one or more of the GC andMS couplings, a.s foilows: 

GCfMS 

5890 Series II f 5970 
5&90 Series. II /5972 
6S90 Series I 5913 
6890 Series /5973 
6&90 Series / 5973 

Chromatographic Column: 

Interface 

Jet Separator 
Direct 
ou-~t 

Direct 
Direct 

Pu"'e aod Trap-Co11eentrator I 
Autosampler 
Tekmar 2000 I Archon 
OI 4560 I Archon 
Telanar 3000 I Precept 
OI 4560 /DPM-16 
Tekmar 2000 I Archon 

Chromatographic sepf1111tion of volatile components is accomplished through analysis on one o:- more of 
the following cob .. unns: · 

J&WI 
J&W2: 
Rtd 
J&W3 

DB- 624,60 mx 0.32 mm, 1.8um (identified by1heJ&Wl designation) 
DB- 624, 7S m X 0.53 =, 3 um (identified by me J&W2 designation) 
R~ Volatiles, 60 m x 0.53 mm, 1.5 um (identit1ed by the R:X VOA designation) 
DB-624, 60 m x 0.15 mm, 1.4 urn (identified by the J&W3 designation) 

Samples are prepaJ"ed using .?urge and Trap samplers containing the following P & T trap: 

VOCARB 3000: Caroopack B/ Car box eo l 000 & L 001 

SDG# 9922SW- VOA 
Page l of3 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following instrument syst\':lllS 

(instrument systems <tre identified by the instrument ID designations listed below which can be found on 
the raw dara or individual form headers): 

Instrument ID System Conf"12uration Chromato~raphi~ P&T 
Column Trap 

VOA1 HP58901HP51f70 J&W2 VOCARB3<l00 
VOA2 HP6891JIHP5~73 J&W3 VOCARB3000 
VOA4 HP58901HP59}2 R"tXVOA VOCARB3000 
VOA5 HP5890/HP5972 J&W3 VOCAR.B 3000 
VOA7 HP58901HP.'i972 RixVOA VOCARB3000 
VOA8 HP68901HP!i973 J&W3 VOCARB3000 
VOA9 HP68901HP5973 J&W3 Tenax/Silicagel! 

Charcoal 

Instl'1liilent Calibration: 

The ~ent was properly ealibrnted. 

For a complete list of data file~ for the ioitia1 calibration, see !he Cali"bration History Report 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

SWTogate recoveries in al1 samples were within the required a~eptance funi.ts. 

Internal Standards: 

Iotemai Standard areas in all sample5 were within the required acceptance limits. 

Blanks: 

There were no target analytes detected in the method blank above the required reporting limit 

Spike Analyses: 

The analysis of3 matrix spike (MS) and matrix spike duplicare (MSD) was not required for the samples in 
ibis SDG. 

SDG# 99228W- VOA 
Page 2 of3 
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Laboratory Control Samples: 

AH analytes. in th"' labotatory control sample (LCS) and laboratory control sample duplicate (LCSD) were 
within the required accepmnce limiiS for percent recovery. 

All analytes in the LCSILCSD set were with.in the required acceptance limits for relative percent 
difference. 

Dilutions: 

Samples in thil SDG did not require dilutioD.ll. 

Non Conformance Reports: 

There were no Nonconfonnaoce Reports associaced with tills SDG. 

G~neral Comments; 

Data files a5sociated with both the initial calibration and continuing calibratioo. ch.eck :nay have been 
manually integrated to cornet misidentification of peaks by the integration software. Manual integrations 
are performed because of poor peak shapes exhibited by selective compounds at low concentrations, or as a 
result of overlapping retention time windows of silllilar isomeric compounds contained on the ~'tended 
reporting list. If applicable, peak profiles for the affeeted compounds are contained in the raw data section. 

~ The preceding narrative has '::>een reviewed by:~, .\9-? ~ rk 

SDG# 99228W- VOA 
Page 3 of3 
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QC Summary Report 

Proj&r Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page I of33 

Sample/Parameter Typ~ Batch NOM Sample Quat QC Unlts RPD% REC% Range Analyst Date Time 
----- --------- ----

Volatile Organks 

QC646985 
1 , 1-Dichloroethy lene 
Benzene 
Chlorobenzen"' 

Toluene 
Tricbloroetl:Jylene 

• Brcmofluorobe11zene 

BLA>ll< 158044 

• Dibromofluoromethane 
*Toluc:ne-d8 

1 ,1.1-Trkhloroethanc 

1.1.2.2-Tetrachloroethane 
1,1.2-Trichloroethane 

1.1-Dichloroethane 

I ;2.-Di chi oroethane 

1,2-Dicbloropropane 

1,2-cis-Dichloroerhylene 
1 ,.2-tran s-Didll o roethylene 

2-Butanone 
2-Hexanon<: 

4-Melbyl-2-pentanone 

Acetone 
Bromoform 

Carbon Disulfide 
Carbon Tetrachloride 

ChlorodibrQmornethane 

Chloroethane 
Chloroform 
Dicll1orobron:omethanc 

Ethylbenzem: 

Methyl Bromide 

Methyl Chloride 

Methylene Ch;oride 

Styrene 

Tetrachlcroelhylene 

Vinyl Acetate 
Vinyl chloride 

Xylenes (TOT AU 
cis- J ,3-Dichloropropy!ene 
trans-!,3-Dichloropropylcne 

50.0 
50.0 
50.0 

u 
u 
u 
tJ 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND uglk.g MAP 00/f:f)i99 0900 
ND ug!kg 

Nl> uglkg 
ND uglkg 

ND uglkg 
53 ug/kg 107 (73.0 -129.) 

49 ug/kg 97.4 (66.0- 117.) 
50 ~g tOO (73.0 -122.) 

ND ugtkg 
NO ugtkg 
ND udkg 
ND uglkg 
ND ugllcg 
ND ug(kg 

ND ug(kg 

ND uglkg 
N1> uglkg 
ND uglkg. 

ND ug.Gcg 
ND ug.Gcg 
ND uglkg 
ND uglkg 
ND ugllg 
ND uglkg 
ND ugikg 

ND ug/kg 

ND uglkg 
ND ug!kg 
ND ug/kg 
ND ugllcg 

ND ug/kg 

ND uglkg 
ND uglkg 
ND ug/l<g 
ND ug/kg 
ND ugfl<.g 

ND uglkg 

ND ugfkg 
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QC Summar)' Report 

Project Description: RFP #AJ2480A 

cc: SNLS0039G Lab. S<.mplc lD: 't9091211.% Report Date: October {)1 ' 1999 1'age 2of33 

-----------
Sample!Paramet~r Type Batc;h NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

QC641128 BlANK 158072 

l,l-Dichloroethylene u ~D ugll MAP 09/10/99 0900 

Benzene u ND ugll 
Cblorobi:DZene u NO ugll 
Toluene u ND ug!l 

Trichlorocthylc:m: u ND ug/1 

*Bromotluornbenzene 50.0 59 ug/1 ll8 (73.0- 129.) 

.. Dibromofluoromethaoe 50.0 46 ug/1 91.3 (66.0 -117.) 

*Tolu.enc-d8 50.0 51 ug/1 103 (73.0- 122.) 
l,l,l-TrichloroethWJe u NO ug/1 

1,1,22-Tetrachloroethane u ND ugll 
1,1,2-Trichloroethane u ND ug!J 

1,1-Dithloroethane u ND ug/1 

1,2-Dichloroethane u ND ug/1 
1,2-Dichloropropan~ u ND ug/1 
1,2-cis-Dichloroethylene u ND ug/1 
J ,2-trans-Dichloroethylcne u ND ug/1 
2-Butanone u ND ugtl 
2-H ex.a11one u ND ug/1 

4-Methyl-2-pentanone u ND ug/1 

Acetone u ND u&fl 
BrornofQrm u ND ug/1 

Carbon Disulfide u ND ug/1 

Carbon Tetrachloride u ND ug/1 

CblorodibromQinethane u ND ug/1 

Cbloroethane u ND ugll 
Chlorofonn u ND ugll 
Dichloro bromomethill\e u ND ugn. 
Ethyl benzene u NO ugll 
Methyl Bromide u NO ug/1 
Methyl Chloride u ND ugll 
Methylene Chloride u ND ug/1 

Styrene u NO ugll 
Tetrachloroethylene u ND ugll 
Vinyl Acetate. u ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ug/1 
cis-1,3-Dichloropropylene u ND ugll 
trans-] ,3-Dichloropropylene u ND ug/1 

QC64713l BLANK 158072 
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QC Summary Report 

Projec( Description: RFP #AJ2480A 

cc:SNLS00395 Lab. Sam11le lD: 990022&% P. eport Oat~:; October 01, 1999 Page 3of:n 

SaDlpleJParametcr Type Batch NOM Sam pre Qual QC Units RPD% REC% Range Analyst Date Time 
--·~· ··----

1,1-Dic:hlocoethylene u ND ug/1 MAP 09110199 1041 
Benrene u ND ug/1 MAP09/10/99 1041 
Chlorobenzene u ND ug/1 
Toluene u ND ug/1 
Trichloroethyleoe u ND ugll 
"Bromofluorobenlene 500 590 llg/1 117 (73.0 - 129.) 
*Dibromof.ll.loromethane 500 450 ug/J 90.6 (66.0- 117.) 
*T<>luene-d8 500 510 ug/l 103 m.o -122.) 

1,1,1-Trichloroethane u ND ugll 
1, I ,2.2-Tetrachloroethane u ND ug/1 
1,1 ,2-Trichloroethanc u ND ug/1 
1, t · DichlQrOethane u ND ugll 
1,2-DichlQI'Oetbane u ND ugll 
t ,2-Dichloropro pane u ND ug/1 
1,2-ci 5-Diehl oroethy lene u ND ug/1 
l,z-trans-Dichloroethylem: u ND ugll 
2-Butanone u ND ug/1 
2-Hexanone u ND ug/1 
4-Methyl-2-penranone u ND ug/1 
Acetone u ND ug/1 
Bromoform u ND ugll 

Carbon Disulfide u ND ugll 
Carbon Tetrnchlcride u ND ugll 

Chlorodibromomerhane u ND ug/1 
Chlomethane u ND lJg/1 
Chloroform u ND ug!l 

Dichlorobrornome!hane u ND ug/1 

Ethylbenzene u ND ugll 

Methyl Bromide lf ND ug/1 
Methyl Chloride u ND ugtl 

Methylene Chloride u ND -ug/1 
Styrene u ND ugll 

Tetrachloroethylene u ND ugll 
Vinyl Ace!ate u ND ugll 
Vinyl chloride u ND ugll 
Xyh:nes (TOTAL) u ND lJg/1 
cis-! ,J-Dichloropropyl ene u ND ugtl 
trans-1.3-Diehl oro propylene u ND ug/1 

QcMn&s BlANK 158044 

I, 1-Dicllloroethylene u ND ugllcg M A.P 091 l 0/99 0900 
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QC S ununary Report 

Project De~cription: RFP #AJ24SOA 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 4 of33 

Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Bcnz.::ne u ND ug/kg MAP 09/10/99 0900 
Chlorobenzene u NO uglkg 
Toluene u ND uglkg 
Trichloroethylc:ne u NO ug/k.g 

"Bromofluorobenzene 50.0 $9 ug/kg lla (73.0- 129.) 

* Dibrornofluoromethane 50.0 46 ug!kg 91.3 {66.0- 117 .) 
•Toluene-d8 50.0 51 ugllcg 103 (73.0- 122.) 
1,1, 1-Trichloroethane u ND ug!kg 

l, I ,2,2-Tetrachloroethane u ND uglkg 
1,1,2-Trichloroethane u ND ugllcg 

1,1-Dichloroethane u ND ug/kg 

1,2-Dichloroethane u NO ugllcg 
1,2-Dichloropropane u ND ug!lcg 
1,2-cis-Dichlowethylene u ND uglkg 
1,2-trans-Dichloroethylene u ND uglkg 
2-Butanone u ND ug!kg 
2-Hexanone u ND ug/kg 

4-Methyl-2-pentanone u ND uglkg 

Acetone u ND uglkg 
Bromoform u ND uglkg 
Carbon Disulfide u ND u&'kg 
Carbon Tetrachloride u ND ug!kg 
Chlmodibromomethane u ND ug/k.g 

Chloroetbane u ND ug/kg 
Chlorofonn u ND ug!kg 
Dichlorobromomethane u ND ug!kg 
Ethyl benzene u ND ug/kg 

Methyl Bromide u ND ug/kg 
Methyl Chloride u ND uglkg 
Methylene Chloride u ND ug!kg 
Styrene u ND ug!kg 
Te!tachloroc:thylene u ND Liglkg 
Vinyl Acerate u NO ug/kg 
Vinyl chloride u ND uglkg 
Xylenes (TOTAL} u ND ug!kg 
cis-1 J-Dichloropropylene u ND ug/kg 
trans·l.3-Dichioropropylene u ND ug!kg 

QC647660 BLANK 158044 
1,1-Dichloroethylene u ND uglkg MAP 09/10/99 2228 
Benzene u ND uglkg 
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QC Summary Report 

Project Description: RFP#AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 5 of33 

Sample/Parmneter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Dat.e Timo: 
------------------------ ---------------------------------------------

Chlorobenzene U MAP 0911 0199 222& ND uglkg 
Toluene U ND ugfkg 
Trichloroethylene U ND uglkg 

*l3romofluorobenzene 
•Dibromofluoromcthane 
•Toluene-d8 
1, l,l-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
l, I ,2-Trichloroethane 
I, 1-Dichloroethane 
!, 2-Di~:hloroethane 
1,2-Dichloropropane 
1,2-cis-Dichloroethylene 

1.2-trans-Dichloroethylene 
2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 
Acerone 
Bromoform 

Carbon Disulfide 
Carbon Tetrachloride 

Chlorodibromomethane 
Chi oro ethane 

Chloroform 
Dichlorobromomethane 
Ethylbenzene 
Methyl Bromide 
Melhyl Chloride 

Mclhylene Chi oride 
Styrene 
Tetrachloroethylene 
Vinyl Acetate 

Vinyl chloride 

Xylenes (TOTAL) 

cis-] ,3-Dichloropropylene 

trans-l ,3-Dichloropropylene 

QC647662 BLANK 158072 
1,1-Dichlomethylene 
Benzene 

Chlorobenzene 

50.0 
50.0 
50.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

58 
47 
52 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

uglkg 
uglkg 
ugtkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
ugfkg 
ug/l<:g 
uglkg 
ugfkg 
uglkg 
ugfkg 

uglkg 
uglkg 
uglkg 
uglkg 
ugfkg 
uglkg 
uglkg 
ugllcg 
uglkg 
ug/kg 
uglkg 

uglkg 
uglkg 
ug/kg 

uglkg 
uglkg 
ug!kg 
ugfkg 

ug!kg 

U ND ug/] 

U ND ug/J 
U ND ug/1 

116 (73.0. 129.) 
93.5 (66.0-117.) 
105 (73.0-122.) 
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QC Summary Report 

Project Description: RFP#N2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Repo11 Date: October 07, 1999 Page 6 of 33 

.. -----
Sample/Par.u:neter Type Batch NOM Sample Qual QC Units }U>(l% REC'fo Ran~e Analyst Date Time 

Toluene u ND ug/l MAP 09/J 0/99 1ll8 
Trichloroethylene u ND ug/1 
*Bromofluoroben~erre 50.0 58 ug/1 116 (73.0. 129.) 

• Di bromofluoromcchane 50.0 47 ug/1 93.5 (66.0-117.) 

"Toluene-d8 50.0 52 ug/1 105 (73.0. 122) 
1. t,l·Trichloroethane u ND ug/1 

1.1 ,2,2-Telrachloroetbane. u ND ugll 

I ,1,2·Trichloroetbanc u ND ug/1 

1, 1-Dichloroe:thane u ND ug/1 

1 ,2-Dich!oroethanc u ND ug/1 

1 ,2-Dichloropropane u ND u~ 
1.2·cts-Dichloroethylene u ND ugll 
1,2-118.!1 s.-Dichloroethylene u ND ug/1 
2-Butanone u ND uglt 

2-Hexarwne u ND ug/1 

4-Melbyl-2-pencanone u NO ugll 
Acetone u ND ugll 
BromGform u ND ug/1 
Carbon Disulllde u ND ug/1 

Carbon Tetrachloride u ND ug/1 
Chlorodibromomethane u ND ug/1 

Chloroethane u ND ugll 

Chloroform u ND ug/1 

Dichlorobromometham: u ND ug/1 
Ethyl benzene u ND ugll 
Methyl Bromide v NO ugll 
Methyl Chloride v NO ug/1 

Methylene Chloride u NO ug/1 
Styrene u NO ugll 
'Tetrachloroethylene u ND ug/1 
Vinyl Acetare v ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ugll 
cis-1,3-Dichloropropylene u ND ug/1 
trans-] ,3-Dichloropropylene u ND ug!l 

QC6469g6 LCS 158044 
I, 1-Dichloroethylene 50.0 52 ugf'.:g ](14 (70.0- 144 I MAP 09/091'99 0748 

:BentcrJe ~0.0 48 uykg 95.9 (74.0- 133.) 
Chlorobenz.ene 50.0 46 ugtkg 92.8 (78.0- JlS.l 
Toluene 50.0 46 uy'k.g 91.0 (79.0. 129.) 
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QC Summary Repon 

Project Description: RFP #AJ24BOA 

c;c: S:-JLS003% Lab. Sample ill: 9909228% Report Date: October 07, 1999 Page 7 of J3 

Sample/Po:rameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Anal:r-'t Date Time 
·--- ·---·-

Trichlor()(thylene 50.0 49 uglkg 98.3 (69.0 -127.) MAP 091ff)/IJ9 0748 

*Bromonuorobenzene 50.0 58 ug!kg 111 (73.0- 129.) 

•Dibromofluorornethane 50.0 49 ug!kg 97.3 (66.0- 117.) 

*Toluene-dB 50.0 50 ug!kg 100 (73.0- 122.) 

QC64712~ LCS 158071 
1,1-Dich1oroetbylenc 50.0 54 ugll 108 {70.0- ]44.} MAP09110/99 0715 

Benzene 50.0 51 ugll 102 (74.0- 133.) 

Chlorobenzene 50.0 48 ugll 95.9 (78.0- J [8.) 

Toluene 50.0 49 ugll 97.6 (79.0. 129.) 

Trichloroethylene 50.0 48 ugll 96.4 (69.0- 127.) 

•B rornofluorobenzene 50.0 59 ugll 119 {73.0- 129.) 

*Dibrornonuornrnethane 50.0 45 ug/1 90.1 (66.0-117.) 

*Toluene-dB 50.0 50 ugll 101 (73.0- 122) 

QC647289 LCS 158044 
l,l-Dichloroethylcne 50.0 54 ug!kg !08 (70.0- 144.) 

Benzene 50.0 51 ugfkg 102 (74.0- ]33.) 

Cblorobenzene 50.0 48 ug!kg 95.9 (78.0- 118.) 

Toluene 50.0 49 ug!kg 97.6 (79.0- 129.) 

Trichloroethylene 50.0 48 ug!kg 96.4 (69.0- 127.) 

• Bromofluombenzene 50.0 59 uglkg 119 {73.0- 129.) 

•oibromoflnoromethane 50.0 45 ugfkg 90.1 (66.0 -117) 

*Toluene-dB 50.0 50 ugfkg 101 (73.0- 122.) 
QC64766l LCS 158044 

1,1-0ichloroethylene 50.0 57 ug!kg 114 (70.0- 144.) MAP 09f10J99 2010 
Benzene 50.0 51 uglkg 101 (74.0. 133.) 

Chi oro ben:~:ene 50.0 49 ug!kg 98.4 (78.0- 118.) 

Toluene 50.0 51 ug!kg 101 {79.0- 129.) 

Trichloroethylene 50.0 51 uglkg !03 (69.0. 127.) 

*Bromofluoroberucne 50.0 59 uglkg !18 (73.0- 129.) 
•Dioromoflooromethane 50.0 48 ~g/kg 95.6 (66.0- 117.) 
"Toluene-dB 50.0 53 uglkg 106 (73.0-122) 

QC647663 LCS 158072 
l,l-Dichloroethy1ene 50.0 57 U~t 114 (70.0- 144.) 
Benzene 50.0 51 ug!l 101 (74.0 -133.) 

Chlorobenzene 50.0 49 ug!l 98.4 (78.0- 118.) 

Toluene 50.0 51 llg/1 101 (79.0- 129.) 

Trichloroethylene 30.0 51 ug!l 103 (69.0- 127) 
"'Bromofluorobenzene 500 59 ugtl 118 {73.0- 129.) 
cDibromofluoromethane 50.0 48 ugll 95.6 (66.0. 117.) 
*Toluene-d8 50.0 53 ugll 106 (73.0- 122.) 

286 



QC Summary Report 

Project Description: Rfp IIAI24SDA 

ex;; SNLS00396 Lab. Sample lD: 990922&% Rtpo>l Dato:; Octobe1 O'T, 1999 "Page & oS 33 

Samp[e/Parameter T:tpt: Batc-h NOM Sample Qual QC 'Omts :RPD'Jii> REC% ltang~ Analyst Date Tliiie 

QC646989 LCSDUP 158044 
I, 1-Dichlmof:thylene 50.0 54.0 55 uglkg 3.07 111 (0.00- 25.0) MAP 09/10/99 0746 

Benzene 50.0 51.0 52 uglkg 2..05 104 (0.00- 2.1.0) 

O.lorobmzene 50.0 48.0 49 uglkg 2.50 98.4 (0.00- 15.0) 

Toluene 50.0 49.0 50 ui/kg 3.33 101 (0.00- 15.0) 

Trichloroethylene 50.0 48.0 50 uglkg 3.80 100 (0.00- 18.0) 

"Bromofluorobe[lzene 50.0 60 uglkg 120 (73.0- 129.) 

*Dibromofluoromethane 50.0 4-5 uglkg 90.3 (66.0- 117.) 

*Tolueoe-d8 50.0 52 uglkg 104 (73.0- 122.) 

QC647130 LCSDUP 158072 

1, 1-Dicbloroethylene 50.0 54.0 58 ug/1 8.15 117 (0.00- 33.0) MAP 09/10/99 2040 

Benzene 50.0 51.0 52 ugll 1.89 103 (0.00- 29,0) 

0\Jorobenzene 50.0 4S.O 51 ug/1 5.06 102 (0.00- 15.0) 
Toruene 50.0 49.0 52 ugll 6.62 104 (0.00- ZLO) 
Trich1oroelhylene SO.O 48.0 52 ugll 7.40 104 (0.00- 26.0) 

• B romotluorobenzene 50.0 57 ugll 114 (73.0- 129.) 

*Dibromoflut>roml::thane 50.0 47 ugll 94.2 (66.0- 117.) 

*Toluene-dB 50.0 53 ug/l 107 (73.0- 122.) 

QC646987 990922.8-44MS 158044 
1, 1-Dic]lloroethy lene :iO.O u ND 55 uglkg 110 (82.0- 136) MAP 09fll/99 0337 

Benzene 50.0 u ND 50 uglkg 99.1 (85.0- 126) 

Chlorobenzene 50.0 u ND 46 uglkg 92.7 (70.0- 115.) 

Toluene 50.0 4.10 49 uglkg 89.7 (73.0 - 117.) 

Trichloroethyl~nc 50.0 u ND 50 uglkg 100 (70.0- 130.) 
*B romofluoroberu;ene 50.0 59 uglkg ll8 (73.0 - 129.) 

*-Dibromofluoromethane 50.0 50 Llg/kg 99.2 (66.0- 1 17.) 

*Tolucne-d8 50.0 52 uglkg 105 (73.0- I ZZ.) 
QC646988 9909228-44MSD 158044 

I ,1-Dichloroethylene 50.0 u ND 56 ugllcg ~-60 112 (0.00- 30.0) MAP 09111J99 0408 

Benzene 50.0 u ND 50 ug!kg 1.18 100 {0.00 • 30.0) 

Chi oro beolcm:; 50.0 u ND 47 uglkg 1.88 94.5 {0.00 - 30.0) 

Tolueo.e 50.0 4.10 50 uglkg 2.!1'6 92.4 (0.00- 30,0) 

Trichloroetliykne 50.0 u ND 51 uglkg 1.76 102 (0.00- 30.0) 

xBtomofluorobenzene 50.0 58 ug!kg 117 (73.0- 129.) 

*Dibromofluorometllane 50.0 49 uglkg 99.0 (66.0- 1!7.) 
*Tolueoe-d8 50.0 52 ug!kg 105 (73.0- 122.) 

• represent a surrogate. 
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Sample Analysis: 

CASE NARR.<\ TIVE 
SNLS 

SDG 99228S 
Analysis by GC!MS 

The following samples were analyzed for semi volatile organic compounds using the 
analyiical protocol from EPA SW-846 Third Edition, Method 82/0C, Revision 3, 
December, 1996: 

Laboratorv Number 

9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
99{)9228-45 
9909228~48 

9909228-51 
9909228-54 
9909228-57 
QC64686i 
QC646868 
QC646869 
QC646870 

QC64687l 

System Configuration: 

Sample Description 

050109-003 B993S-SPl-BHl-9.5-S 
050049-003 SOL.<\RDETOX-DF1-BH3-
050050-003 SOLARDETOX-DFI -BH3-
050052-003 SOUill.DETOX-DFl-BH2-
050053-003 SOL.ARDETOX-DFI-BH2-
050055-D03 SOLA.RDETOX-DFI-BHl-
050056-003 SOLARDETOX-DFI-BHl-
050057-003 SOLAR 9981A-SP1-B.HI 
050058-003 SOLAR998IA-SP1-BH1 
050059-003 SOLAR 9982-D\Vl-BHl-
050060-003 SOLAR 9982-DWl-BHI 
050061-003 SOLAR9982-DW1-BH1 
050062-003 LFR-DFI-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFI-BHl-7-MS!MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-l2-S 
050067-003 LFR-DF 1-BID-7-S 
050068-003 LFR-DFl-BID-12-S 
SBLKOl (Blank) 
SBLKOlLCS (Laboratory Control Sample) 
SBLKOlLCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS/IviDMS 
(Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MS/MDMSD 
(Matrix Spike Duplicate) 

The laboratory urilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selec~ive Detector. The configuration is equipped with electroni:: pressure comrol. .-l.il 
MS interl'aces are capillary direct . 

.(' SDG 992288 - SVOA 
Page I of4 

114 



Chromatographic Column: 

Chromatographic separation of semiv(Jlatile components is accomplished tlu-ough 
analysis on one or more of the follovring columns (all with dimensions of 30 meters x 
0.:.:.5 rom ID and 0.25 urn film except J&Vv'DB-5MS2 which is 20 metets x 0.18 rnm ID 
and 0.18 urn film): 

J&W: DB - 5.625 (5%-Phenyl)-methylpolysiloxane (identi£ed by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chromotograms) 

J&WDB-5MS 
Alltech: 

Similarto the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% Methy1po1ysiloxane (identified by a 
EC-5 designation) 

HP: HP-5MS 5% Phenylmethylsiloxane (identified by a HP-5MS 
designation) 

Phenomenex: ZB-5 5% Phenyl Polysiloxane 
J&Vv"DB-5MS2 Similar to the J&W DB- 5.625 with low breed characteristics. 

Instrument Canfigur-ation: 

The samples Teported in thls SDG were analyzed on one or more of the follov.-ing 
instrument systems (instrument ~ystems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument I)) 
MSD2 
MSD4 
MSD5 
MSD7 
MSD8 

Sample Preparation: 

System Configuration 
HP6&90/HP5973 
HP6890/HP5973 
HP6890IHP5973 
HP6890IHP 5973 
HP6890/HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrumem was properly calibrated. 

Due to the limited capacity of software to Jist all the current initial catibration files, a 
calibwtion history is inserted in the package prior to the appropriate Form 6_ 

SDG 99228S - SVOA 
P~g:e 2 of 4 
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Diphenylamine has uow super.seded N-Nitroso-diphenylamine as a CCC on Quantitation 
R~ports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous 
versions of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine a.c; a 
CCC. However, as stated in EPA Method &270C, Revision 3; December, 1996, Section 
1.4.5, 'N-Nitroso-diphenylamine decomposes in the gas chromatographic inlet and cannot 
be separated from Diphenylamine.' Studies of these two compow1ds, both independent of 
each other and together, at GEL show that they not only coelute, but also have similar 
mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were within the required acceptance limits. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix. spikes were analyzed on the following sample number: 

9909228-45 (050064-003 LFR-DFl-BHl-7-MSfMD) 

All of the anaiyte recoveries in the matrix spike and matrix spike duplicate were within 
the required acceptance limits. 

The matrix spike duplicate was not wirb.in the required acceptance limit for relative 
percent difference for the following analyte: 

1-!l.itrophenol. 

Laboratory Cootrol Samples: 

.-'1.11 anal}'les :n ~he iaooratory comrol sample and laboratory control srunple duplicate 
were within 1he required acceptance Iimils. 

SDG 99228S - SVOA 
P:1ge 3 of 4 
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All analy1es in the laboratory t:ontrol sample duplicate were within the required 
accepumce limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 
No manual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

The preceding narrative has been review~d by:~ -~Dare: 

SDG 992:28S - SVOA 
Page-+ M'.:J. 

------
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CASE :"l'ARRA TIVE 
SNLS 

SDG99228W 
Analysis by GC/MS 

SampJe Analysis: 

The following samples \vere analyzed for semivolatile organic compounds using the 
analytical protocol from EPA SW-&46 Third Edition, Method S270C, Revision 3, 
December, 1996: 

Laboratorv Number 
9909228-62 
QC647l34 
QC647135 
QC647136 

Sample Description 
050069-008 LFR-DFl-8 HJ-SVOC 
SBLKOl (Blank) 
SBLKOILCS (Laboratory Control Sample) 
SBLKOlLCSD (Lab Control Sample Duplicate) 

System Configuration: 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selective Detector. The configuration is equipped v:ith electronic pressure controL .t\11 
MS interfaces are capillary direct 

Chromatographic Column: 

Chromatographic separation of semi volatile components is accomplished through 
analysis on one or more of the following columns (all with dimensions of 30 meters x 
0.25 rnm ID and 0.25 urn film except J&WDB-5MS2 which is 20 meters x 0.18 mm ID 
and 0.18 urn film): 

J&W: 

J&WDB-5MS 
Alltech: 

HP: 

Phenomenex: 
J&WDB-5MS2 

DB - 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chro01otograros) 
Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% MethyJpolysiloxane (identified by a 
EC-5 designation} 
HP-5MS 5% P2enylmethylsiloxane (identified by a HP-SMS 
designation) 
ZB-5 5% Phenyl Polysiloxane 
Similar to the J& W DB- 5.625 with low bleed characteristics. 

SDG 992~8W- SVOA 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following 
instrument systems (instrument systems are identified by the instrument ID designations 
listed belov·.i which can be found on the raw data or individual fonn headers): 

Instrument ID 
MSD2 
MSD4 
YI:SDS 
MSD7 
MSD8 

Sample Preparation~ 

System Configuration 
HP6890/HP5973 
HP6890/HP5973 
HP68901HP5973 
HP6890/HP5973 
HP6890/HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument \Vas properly calibrated. 

Due to the limited capacity of software to l.ist all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous 
versions ofEPA Method 8270 (prior to &270C) listed N-Nitroso-diphenylamin.e as a 
CCC. However, as stated in EPA Ml"thod 8270C, Revision 3, December, 1996, Section 
I .4.5, I N-Nitroso-diphenylarnine decomposes in the gas chromatographic inlet and 
cannot be separated from Diphenylamine. I Studies of these two compounds., both ' 
independent of each other and together, at GEL show that they not only coe!ute, but also 
have similar mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries were v.;th.in the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were \.vitbin the required acceptance limits. 

SDG 992~8W- SVOA 
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---
Blanks: 

There were no target analyte::; detected in the method blank above the required acceptance 
limiL 

Spike Analyses: 

The matrix spikes were analyzed on a sample of similar matrix n{)t in this SDG. 

The matrix spike was not within the required acceptance limits for the following analytes: 

2-chlorophenoi; 1,4-dichlorobenzene; N-nitroso-d.i-n-propylamine; 1 ,2,4-
trichloroben.z:ene; 4-chloro-3-methylphenol; acenaphthene and pentachlorophenol. 

The matrix spike duplicate was not within the required acceptance limits for the 
following analytes: 

2-chlorophenol; 1.4-dichlorobenzene and pentachlorophenol. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analytes in the laboratory control sample and laboratory control sample duplicate 
were within the required acceptance limits. 

All anaiytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted_ 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

~o manual integrations were performed on samples, blanks or quality control samples 

associmed wich this SDG. 1 C-rJ-'1 r'~'r11· ' CJ 2, 
SDG 99228W - SVOA .~i !v ()./JYJ2A L 

1 
u_.c....z.. 
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QC Summary Report 

Project Desc;ription: RFP ttAJ2480A. 

cc:SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, !999 Page 9 of 33 

------ -----·· ------ -· ··---··· --------
SampleJPanuneier Type Batch NOM SampJe Qual QC Units RPD% REC% Range Analyst Date Time ____________ . ___ .. ___ ·------------------
Extractable Organics 
QC646867 BLANK 158016 

I ,2,4-Trichlorobenzene 

I ,4-DichlOiobenz.ene 

2,4-Dinittotoluene 

2-Chlorophenol 

4-Nitrophenol 

4--chloro-3-methyl phenol 

Acroaphthene 

N-Nitn:Jsodipropyla.mine 

Pentachlocophenol 

Phenol . 

Pyrene 
*2.4,6-Tribromophenol 

"'2-Fhmrobiplten yl 
*2-Fluorophenol 

*Nitrobenzene.d5 

•Pllenol-d6 

*p-Terphcnyl-d14 

1 ,2-Dichlorobem:cne 
I ,2-Diphenylltydrazine 

I ,3-0i chi orobenzene 
2,4.5-Trichloropheool 

2.4.6-Trichlorophenol 

2,4-Dichtruophenol 

2,4-Dimethylphenol 

2,4-Dinitrop)lenol 

2,6-Dinitrotoluene 

2-Chloronaphthalenc 

2-Methylnaphthalene 

2-Nitrophenol 

2-melhyl-4,6-dinitropheool 

3,3' -Dichlorobenzidine 

4-BramophenyJ phenyl eth~r 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

3330 
1670 

3330 

1670 
3330 

1670 

u 
u 
u 
u 
u 
u 
u 
'U 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND uglkg 
ND ug/kg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND u.glkg 
ND ugf.l:g 
ND ug!kg 

1900 uglkg 56.1 

1100 ugf.l:g 65.3 

2400 uglkg 71.6 

1000 ugf.l:g 61,7 

2300 uglkg 68.2 
1500 uglkg 87.0 

ND \lglkg 
ND uglkg 
ND uglkg 

ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND -~glkg 

ND ug/kg 
ND c.tg/kg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 
ND ug/kg 
ND uglkg 
ND uglkg 
ND uglkg 

-·---· -

GWL.0912BI99 1554 

(44.5 - 126.) 

(44.7- 110.) 
(37.0- 102.) 
(42.4- 1 07.) 

(41.5- l 02.) 
(455 -104.) 
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QC Summary Report 

Ptoject Description; RFP #AJ2480A 

cc; SNLS00396 Lab. Sample ID; 9909228% Report Date: October 07, 1999 Page 10 of33 

------· --------·--- -
SlUDple/Parametu Type B<ltrh NOM Sample Qual QC Units lU'D% REC% Range Analyst Date Time 

Benzo(b )11\loromthene u ND uglkg GWL0912&199 1554 
Br:nzo(ghi )pecy I ene u ND ug/kg 
Bcnzo(k)tlnoranthene u ND uglkg 

Butyl bellZYl phthalate u ND ug/kg 

Carbazole u ND ugl]:g 

Chrysene u ND ugfkg 
Di-n-butyl phthalate u ND IJg/kg 

Di-n-octyl phthalate u ND uglkg 
Dibenz.o( a,h )anthracene u ND ug/kg 
Diben-zofuran u NO ugJkg 

Diethyl p!Ithalate u ND ug/kg 
Dimethyl phthalate u ND uglkg 
Fluoranlhel'le u l'<'D uglkg 

Fluorene u 1\D uglkg 
Hexachlorol>enzene t: NO ug/kg 
Hexachlorobutadiene u ND llg/kg 
Hexachl os<>eyclopentadiene u ND uglkg 
Ho:~chloroetbane u ND ug!kg 
lndeno(l ,2.3-c.,.d)pyr~ne u ND uglkg 
Jsophorone u ND ugllcg 

!'\-:-.iu:osodi pheny IIII!line u ND uglkg 
Naphthalene u ND uglkg 
Nitrabe~tene u NO u~g 

Phenantbreoo u ND ugllcg 
bis (2-Chloroethoxy )methane u ND uglkg 
bis(2-Chlon>elhyl) ether u ND ugll<g 
bis(2-Chloroisoprop'Jl)dber u ND uglkg 
hi~t2-Eihylhexyl)phthalate u ND uglkg 
m.p-Cresol u ND uglkg 
m-Nitroaniline u ND uglkg 
o-Crcsol u ND uglkg 
o-Nitr0anilim: v ND ug/kg 
p..Nitroaniline u ND uglkg 

QC647134 BLI\NK 158075 
1.2.4-Trichlombenzene u ND l.lgll EHJ 09117199 1740 

I ,4-Dkhl orobenzene u ND ugll 
2,4-Dinittotoluene u ND ugll 
2-Chlorophenol u ND ugfl 
4-Nitropllcnol u ND ugll 
4-chloro-3-methyl phenol v ND ug/1 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc:: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Pagellof33 

Samplell'arameler 

Acenaphthcne 

N-Nitrosodipropylamine 

Pemachlorophenol 

Type Batch NOM Sample Qual QC Units RPD'rD REC% Range Analyst Date 11ml' 

Pheooi 

Pyrene 

*2,4,6-Tribromophenol 

"'2-fluotobiphenyl 
*2-fluorophenol 

• Nitrobemene-<15 

"Pner.ol-d6 

"'p-Terphenyl-dl4 
1,2-Dichlorobenzene 

1.2-Diphc:nylhydrazi ne 
1,3-Dichlorobenzr:ne 

2,4,5-Trichloropbenol 

2,4,6-Trichloropheool 

2,4-Dichlorophenol 

2,4-DimethylpheDQJ 
2,4-Diniuupbenol 

2.6-Dinitrotoluem: 

2-Chloronapilthalene 

2-Methylnaphthalene 

2-Nitrophenol 

2-merhyl-4,6-rlinitrophenol 

3,3' -Dichlorobenzidine 

4-Bromophmyl phenyl ether 

4-Ch!oroaniline 

4-Chlorophenyl phenyl ether 

Acenaphthylene 

An!hracr:ne 

Benzo(a)anthra~ene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(ghi)i>.,ryJene 

Benzo(l:)fluoranthene 

Butyl benzyl phthalate 
CarC>a~olc 

Chrysene 

Di-n-butyl phthalate 
Di-n-octyl phthalate 

LOO 
50.0 
100 

50.0 

100 
50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 

54 
35 
42 

35 
25 

47 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ug/1 EHt 00/17/99 1740 
ug!l 

ug!l 

ug/1 
ug/1 

ug/1 53.8 (41.0- 122.) 
ug/1 70.2 (41.2 -107.) 

ugll 42.0 (23.6- 75.9) 

uw'J. 70.B (35.3- 108.) 
ug/1 25.1 ( l 0.9 - 54.6) 

ugll 93.8 (36.6- 110.) 
ugll 
ugll 
ugll 
UWJ 
ugll 
ugll 
ug/1 
urJl. 
ug/1 
ug/1 
ugll 
ug/1 
ug/1 
ug/1 
ug/1 
ugll 

Ug/1 

ug/1 
ugll 
ugll 
ug/1 
ugll 

ugll 

ug/1 
ugll 

ugll 
ugll 
ugll 

ugll 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 lab. Sample lD: 9909228% ReportDat~: October 07, 1999 Page 12 of 33 

------------ --- -·-·- --- ----·--
SamplelPanJmetr-r Type Batch NOM SB.Dlple Qual QC Units RPD% REC% Range Analyst Date Tim~ 
---- --·------ ---. ---·----·------ ·---- ---------

Dibenzo(a,h)anthra<;ene u ND ugfl El-IJ 09/17199 1740 

Dibenzofurnn u ND ogfl 

Dic:1hy! phthalate u ND ugf\ 

Dimeiliyl phthalate u ND Ugj1 

Fluoranthene 'U ND ug/l 

Fluorene u ND ug{l 

Hexnchlorobenzene u ND ug/1 
Hexachlombutadiene u ND ugfl 
Hexachlorocyclopen!adicne u ND ug/1 

Hexachloroethane u ND ugfl 

lndeno( I ,2,3-{:,d)pyrene u ND llgfl 

lsophorone u ND ugfl 

N-NitrosiXIiphenylamJne u ND ugfl 

N a phi ha!ene u ND ug/1 

Nilrobenzene u ND ug/1 
Phenanthrene u ND ug/1 

bis(2-Chloroethoxy}methane u ND ug/1 
bis(2-Cbloroethyl) ether u ND ug/1 
bis(2-Cbloroisopropyl)eilier u 1\D uJll'l 

bis(l-Ethy The:tyl)phthalate u l\'D ug/1 
m,p-Cresol u ND ug/1 
m-Nitroanilinc:: 1) l\.'D ugll 
o-Cre.wl u ND ug/1 

o-Nitroanilinc:: u ND ug/1 
p-Nitroaniline u ND ug/1 

QOi:i0713 BLANK 158075 

1,2,4-Tri.;hlorobenzene u NO ugll JPA 091'13199 1403 

1,4- Dichlorobenzene u ND ugll 

2,4-Dinitroroluene u ND ugll 
2-Chlorophenol u ND ugll 
4-Nitroph~nol li ND ug/1 

4-chll>ro-3-methyl phenol 1,; ND ug!l 
Acenaphthene u ND ug!l 
N-Njtrosodipropyl.amine u ND ug/1 
Pentachloropheno I \J ND ug!l 
Pheno[ u ND ug/1 
Pyrene u ND ugll 

"2 .4,6-Tribromopheno] 100 54 ugfl 54.3 (41.0- 122.) 

~2-Fluorobiphenyl 50.0 29 ugfl 5&.3 (41.2- 107.:· 

"'2-Fluorophenol \00 35 ugll 35.4 (23.6- 75.9:· 
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QC Summary Report 

Project DcscriptiDn·. RFP-#AJ248GA 

cc: SNLSOG396 Lab. Sample ID: 9909228% Replln Date: October 07. 1999 Page 13 Df33 

Sample/Parameter 

*Nilrobenzenc-d5 
•Phenol-d6 

Type Bakh NOM Sample Qual QC units RPD% :REC% Range Analyst DatE: Tim~:-
-- ·--------

*p-Terpbenyl-<ll4 
1,2-Dichlorobcnzene 
1,2-Diphr:nylh ydrazine 
1,3-Dichlorobenzene 
2,4,5-T.richlorophenol 
2,4,6-Trichlorophenol 

2,4-Dichlorophenol 
2,4-Dimetbylph~nol 

2,4-Dinitmphenol 

2,6-Dinitroroluene 
2-ChlPtQnaphtha.len~ 

2· Melhylnaphthal ene 

2-Nitropheool 
2-methyl-4,6-dinitrophenol 
3,3' -Dichlorobenzidine 
4-Bromophenyl phenyl ether 

4-Chloroaniline 
4-Cblorophenyl phenyl ether 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Be~o(a)pyrene 

Benzo(b)fluoranthene 
Benzo{ghi)pcrylene 
Benzo(k)fluoranthene 
Butyl benzyl phLhalate 

Carbaze>le 
Chrysene 
Di-n-butyl phJhalate 

Dr-n-octyl phthalate 
Dibemzo(a,h)anrhracene 
Dibenzofuran 
Diethyl phthnlate 
Dimethyl phthalate 

Fl uora11 them:: 
Fluorene 

Hexachlorobem:cne 

Hexachlorobmadiene 

50.0 

100 
50.0 

u 
u 
u 
l." 
u 
u 
u 
u 
u 
ll 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
v 
u 
u 
u 
u 
u 
u 

27 ugll 54..5 (35.3 • !08.) JPA 09123/99 !403 

21 ug'l 21.4 (10.9- 54.6) 

40 ugll 80.0 (36 6- [10_) 

ND ugll 
ND ugfl 
ND u!ifl 
ND ug/1 
ND ugll 
ND ug/1 
1\D ug/1 
ND ug/1 

ND ug/1 
ND ugll 
ND ug/1 
ND ug/1 
ND ugll 

ND u~ 
ND ugll 
ND ~gil 

NO ug/l 
ND ug/1 
ND ugll 
ND ug/1 
NO ug/1 
ND ug/1 

ND ug/1 

NO ugfl 
ND ugll 

ND ug/1 
ND ugll 
ND ug/1 

ND ug/1 
NO ug/1 
ND ugl! 
NO ug/1 
ND ug/1 

ND ug/1 

ND ug/1 

ND ug/1 
ND ugll 



QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Repar1 Dale: October07, 1999 Pag~ 14 of 33 

-·--·--· ----·-
Sample/Parameter Type Batch NOM Sample Qual QC Unit<l :RPD% REC% Range Analyst Date Time 
-·------··--- -- ·---.. ~-----

l:fex.achlorocyclopentadieru:: u ND ugll IPA 09/23/99 1403 
Hexachloroethane u ND ug/1 
Indeno( 1 ,2.3-c,d)pyrene u ND ugll 
lsophorone u tiD ug/] 
N-Nitrosodiphenylamine u ND ug/1 

Naphthalene u ND ugll 

Nitrobenzene u ND ugll 
Phenanthrene u ND ug/1 

bis(2.Chloroetho:)l.y )methane CJ ND ugll 

bi s(2-Chloroethyl) ether u ND ugfl 
1Jis(2-Chloroisopropy1)ether u ND ugil 
bis(2-Ethylncxyl) phthalate T) ND ug/l 

rn,p-Creool u ND ugil 
rn-Nir:roaniline u ND Ug/1 

o-Cresol u ND ugll 
o-Nitroaniline u ND ug;J 
p-Nitroarllline u ND ug/1 

QC646868 LCS 1580!6 
1.2,4-Trichlorobe~ttcne 1670 1100 uW};g 66.4 (Jil.2 - 11 0.) GWL 09128199 1627 
1,4-0ichiO<Qbenzene 1670 liDO ugf\<;g 63.6 (41.8- 1 03.) 
2,4-0initrotoluene 1670 1300 ug/kg 78.1 (56.5- 119.) 

2-Chloropheno1 3330 2100 ug/ll.g 62.6 {45.5- 95.2) 

4-Nitrophenol 3330 2500 ugfkg 75.7 (30.4- 135.) 
4-chloro-3-metbyl phcnPI 3330 2300 uglkg 68.0 (5J.5 -101.) 
Acenaphtbene 1670 ]]00 ugfkg 67.5 (48.2- )~.) 

N -:-Jitrosodipropylamine 1670 IJDO uglkg 65.0 (14.9- 116.) 
Pentachlorophenol 3330 2400 uglkg 70.9 (45.4. !03.) 
Phenol 3330 !800 uW};g 54.6 (36 :2 - 99 .7) 
Pyrene !67() !400 uglkg 86.4 (50.7· JJO.) 

*2,4.6-Tribromophen<ll 3330 2400 uW};g 71.1 (445- 126.) 
•2-FJuorobipheny1 1670 1100 ug{kg 66.4 (44.7 - 110.) 
*2-Fluoropllenol 3330 2300 ugfk.g 69.3 (37.0. 102.) 
,.Nitrobenzene-dS 1670 llOO ugfkg 65.2 (42.4- 107.) 

• Pheool-d6 3330 2J00 ugfk.g 67.9 {41.5. 102.) 

*p-T erphenyl-dl4 1670 1400 ugfkg 85.8 (45 .5 • 104.) 

QC647135 LCS 158075 
I ,2,:1-Trichlorobenzene 50.0 34 ugll 67.6 (45.7. 97. 7) EH I 09{17(99 1812 
l .4-Dichlorob~.nzenc 50.0 33 ugll 66.0 (34 6- 96.9) 
2,4-Dinitroto]uene 50.0 44 ugll 89.0 (58.5. Jll.) 

2· Chl oroph enol 100 59 ugll 59.0 (36.9- 94.1) 
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QC Summary Report 

Project Descripti<Jn: RFP #AJ2~8-0A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, l 999 Page l5<Jf33 

---- - ----- --------- ----- ·-- --·--
Sanaple!Paramet~r Type Batcl1 NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
------- --------------.--- ------- --

4-Nitrophenol 100 33 ug!l 33.4 (10.0- 55.6) EH l ®117/99 1812 
4-chloro-3-methyl phenol 100 68 ugll 68.4 (17.3 -126.) 

Acenaphthene 50.0 40 ugll 80.6 (53.0 - I 00.) 

N-::-.litrosodipropylarnine so.o 33 ugfl 65.5 (52.1- 104.) 

Pentachloropheno! 100 56 ug11 55.4 (49.8- 120.) 

J>hc:nol 100 23 ug!l 23.4 (I 0.0 • 70.1) 

Pyrene so.o 51 ug!l 102 (45.4 - l 09.) 

*2,4,6-Tribromophenot 100 72 ug!l 72.1 (41.0- 122.) 

*2-Fluorobipheoyl 50.0 34 LJg/1 683 (41.2- 107.) 

*2-Fluorophrmol 100 3-8 ug/1 37.7 (:2.3.6 -75 9) 

*Nitrobenzene-d5 50.0 34 ug/1 67.3 (35.3. 108.) 

*Pheno1~6 100 24 ug!l 2H (10.9. 54.6) 

*p-Terphenyl-dl4 50.0 42 ug/1 84.7 (36.6- 110.) 

QC650714 LCS 158075 

I ,2,<j. Trichlorobenzenc 50.0 31 ugll 62.3 (45.7- 97.7) JPA 09123199 1430 

I ,4-Dichlorobenzene 50.0 29 ugll 5&.5 (34.6- 96.9) 

2,4-Dinitrot<Jlucne 50.0 34 ug/1 68.0 (5&.5- 11 \.) 

2-Chlorophmol JOO 56 ug/1 56.3 (36.9- 94.1) 

4-Nilropbenol 100 3! ugll 30.8 (10.0- 55.6) 

4-chloro-3-methyl phenol 100 63 ugll 62.6 (17.3- 126.) 
Ace.naph~hene 50.0 32 ugll 64.5 (53.0- 100.) 

N-NitrosodipzoJl)'lamine 50.0 32 ugll 64.1 (52.1 • I 04.) 
Pentachlorophenol JOO 58 ug/l 58.4 (49.8- 120.) 
Phenol 100 23 ugll :23.2 (10.0 • 70. I) 

Pyrene 50.0 39 ugll n.~ (45.4 -1 09.) 

"2,4,6-Tribromophenol 100 79 :zgll 78.6 (41.0- 122.) 

*2-Fluorobiphenyl 50.0 33 :Jg/l 65.3 ( 41.2 - 107.) 

*2-Fluorophenol 100 39 ugll 39.1 (23.6- 75.9) 
•Nitrobenzene-d5 50.0 31 ug/1 62.2 (35 .3 - 108.) 
*Pheno!-d6 100 24 ug/1 24.4 (10.9- 54.6) 

"p-Terphenyl-d14 50.0 39 ugll 77.3 (36.6- I 10.) 

QC!W>869 LCSDUP 158016 

1.2.4-Trichlorobenl:ene 1670 1100 1000 ugfkg 6.43 62.2 (0.00- 30.0) GWL0912S/99 1659 
1,4-Dichlorobenzene 1670 1100 990 uglkg 7.49 59.0 (0.00. 30.0) 

2.4-Diniuotoluene 1670 1300 1200 uglkg 4.60 74.6 (0 00- 30.0) 

2-Chloropheool 3330 2100 1900 ug!kg 7.44 58.2 (0.00- 30.0) 
4-Nitrophenol 3330 2500 2300 uglkg ll.l 67.7 (0.00- 30.0) 
4-chloro-3-methyl phenol 3330 2300 2200 ug!kg 5.01 64.7 (000- 300) 
Acenaphthcne 1670 1100 1100 uglkg 3.&7 65.0 (0.00- 30.0} 
N-Nitro~odipropylamine 1670 1100 1000 ugikg 5.0.2 61.8 (0. ()() - 30.0) 
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QC Summary Repon 

Pre>joct Description: RF.P #AJ2480A 

cc: SNLS00396 Lab. Sample JD: 9909228% Report Date: October 07. 1999 Page 16 of33 

-· ----------- -- ----·--· 

Sample/Panuneter TyJNil B11tcb NOM Sample Qual QC Uoits RPD% REC'1a RJw,e Analyst Date Time 
-. ---------- ·--··· ---------- . 

Pentachlorophenol 3330 2400 2400 ugll:g 0.181 71.1 (0.00 - 30.0). GWL09/28199 1659 

Ph~ol 3330 1800 !BOO ug/kg 0.231 5~.7 (0.00 • 30.0) 

Pyrene 1670 1400 1400 uglkg 2.33 B4.4 (0.00- 30.0) 

"'2.,4,6-Tdbromophenol 3330 2300 uglkg 68.7 (44.5- 126.) 

'"2-Fiuorobiphenyl 1670 1100 uglkg 63.6 (44.7- ]10.} 

*2-Fluorophenol 333(} 2100 uglkg 64.5 (37.0- I 02.} 

*Nitrobenzene-d5 1670 1000 uy'l;g 61.2 (42.4- 107.) 

"P))enol-<16 3330 2100 uglkg 63.0 (41.5- 102.) 

*p-Terphenyl-dl4 1670 1400 uglk.g 83.7 (45.5. 104.) 

QC647IJ6 LCSDUP 158075 
1,2,4-Trichlorobenzene 50.0 34.0 32 ugll 4.20 64.8 (0.00 • 30.0) EH I 00/17/99 1844 
1,4-Dichlorobeozene 50.0 33.0 32 UW\ 4.59 63.0 (0.00 - 30.0) 

2,4-Dinitrotoluene 50.0 44.0 47 ugll 4.97 93.5 (0.00- 30.0} 

2-0.Iorophenol 100 59.0 57 ug/1 3.31 57.1 (0.00- 30.0) 

4-Nitrophcnol 100 33.0 36 ug/1 7.65 36.1 (0.00 - 30.0) 

4-cbloro-3-methyl phenol 100 68.0 68 ugll 0.480 68.1 (0.00- 30.0) 

Acenaphtbene 50.0 40.0 ~9 ugll 3.69 77.7 (0.00. 30.0) 

N-Ni trosodipropylamine 50.0 33.0 31 ug/1 4.28 62.7 (0.00. 30.0) 

Penrachlorophenol l{l() 56.0 59 ug/1 4.06 58.7 (0.00- 30.0) 

Phenol 100 23.0 24 \I $fl. 0.979 23.7 {0.00. 30.0) 

Pyrene 50.0 51.0 49 ugll 3.96 9!\.0 (0.00- 30.0) 

*2,4,6-Tribromophenol 100 75 ugll 74.5 (41.0. 122.) 

*2-FluGTobiphenyl 50.0 32 ugfl 64.6 (41.2- 107.) 

"'2-Fluotophenol 100 37 ug/1 37.1 (23.6. 75.9) 

"'Nitrobenz.ene-d5 5{),0 '31 ug!\ 61.9 (35.3. l 08.) 
"Phenc>]-d6 II){) 23 ug/[ 23.1 (10.9. 54.6) 
*p-Terphenyl-dl4 50.0 40 ug/1 80.7 (36.6 • 110.) 

QC646870 990922&-4-SMS 158016 

1,2,4-Trichiorobenzene If)'}{} u :-m 1100 ug/kg 64.1 (46.3- I 02.) GWL09/28199 1731 
1,4-Dichloroben:zene 1670 u :-ill 1000 uglkg 59.7 (39.0- I 01.) 

2 ,4-D iniLrOlol ucae 1670 u ND !100 u!l'/)cg 64.0 (41.0- 111.) 
2-Chlorophenol 3330 u ND 2100 uglkg 62.2 (50.1. 99.8) 
4-Nltrophenol 3330 u ND 2300 u!l'/)cg 69.0 (42.6-!19.) 

4-chloro-3-methyl phenol 3330 u ND 2100 uglkg 63.! (50.5- llO.) 
Acenaphthene 1670 u ND 1000 ug(lcg 62.7 (54.9- l 05.) 

N-Nitrosodipropylaminc 1670 u ND 1100 uglkg 67.2 (46.7- 1 17.) 

Pentachlorophenol 3330 u ND 2500 uglkg 74.5 (49.1 -123.) 
Phenol 3330 u ND 1'900 ugllcg 57.4 (55.3 . 92.4) 
Pyrene 1670 u NO 1300 ug/l<g 79.6 (57.2 -123.} 

'"2,4,6-Tribromophenol 3330 2300 ug/lcg 69.2 (445- 126.) 
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QC Summary Report 

Project Description: RFP IIAJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07. 1999 Page 17 of33 

·--·--- ------·~ ---
Sampl~aramdcr Type Batch NOM Sample Qual QC Uniu RPD% REC% :Range Analyst Date Time ----- ·--··------· --- ____ , ---- -----------· 
*2-Fiuorobiphenyl 1670 1100 uglkg 67.2 (44.7- I 10.} GWL09/2Bf99 1731 

*2-Fluoropheno1 3330 2400 uglkg 71.0 (37.0. 102.) 

"'Nitrobenzene-d5 1670 1100 uglkg 63.9 (42.4. 107.) 

*Phcno1-d6 3330 2300 uglkg 68.3 (41.5- 102.) 

*p-Terphenyl-dl4 1670 1400 uglk:g 85.t {45.5 - 104.) 

QC646871 9909228-45M SD 1580115 

1,2,4-Trichlorobcnz.en<'! 1670 u NO 1000 uglkg 2.79 62.3 (0.00- 18.9) GWL09/28l99 1803 

!,4-Dichlorobenzenc 1670 u ND 950 uglkg 5.05 56.7 (0.00- 19.5) 

2,4-Dltiitrotoluene 1670 u ND 1100 uglkg 0.0380 64.0 (0.00 - 21.6) 
2-CWorophetlol 3330 u ND 2000 llg/k.g 4.40 59.5 (0.00 - 19.7) 
4-Nittopheno-1 3330 u NO 3300 uglkg 35.4~" 98.7 (0.00- 23.3) 

4-chlo;>x~>-3-methyl phenol 3330 u ND 2!00 ugtl:g 0.666 63.6 (0.00- 21.7) 

Acenarhthene 1670 u ND 1100 uglkg 0.786 63.2 (0.00. 18.9) 

N -Nitrosodipropylanrine 1670 u ND 1100 ugll:g 3.26 65.0 (0.00 • 20.4) 

Pentachlorophenol 3330 u ND 2500 uglkg 2.45 76.4 (0.00- 24.1) 

Phenol 3330 u ND 1800 ugtl:g 5.13 54.5 (0.00 . 19.4) 

Pyrene 1670 u ND 1300 uglls 0.1&9 79.8 (0.00 -21.4) 

•2,4.6-Tribromophcnol 3330 2300 uglkg 68.5 (44.5 . 126.) 

•2-Fluorobiphe:nyl 1670 1100 ug/kg 66.3 (44.7 -110.) 
*2·Fluoropheool 33-30 2200 uglkg 67.3 (37.0- 102.) 
"Nitrobenz.en~ 1670 1000 uglkg 60.6 (42.4- 107.) 

"Phenol-1.16 3330 :uoo ug/lcg 65.5 (41.5- 102.) 

"'p-Terphenyl-dl4 1670 1400 ug/kg 85.6 (45.5- 104.) 
QC64683l BLANK 158012 

2,4,6-Trinitrotoluene u ND ugJlcg JLW 09121199 1420 

2,4-DinitJotoluene u ND uglkg 
2.6-Dinitrotoluene u NO uglkg 
2-Amino-4.6-dinitrotoluene u ND uglkg 
4-Amimr2,6-dinitroto1uene u ND uglkg 
RMX u ND ugfkg 
Nitrobenzene u ND uglkg 
RDX u ND ugfkg 
ThJRYL u ND ug!kg 
m-Dinitrobenz:ene u ND ug/kg 
m-Nitrotoluene u ND og!l::g 
o-Nitrotoluene u },1) ug/kg 
p-Nitrotoluene u ND uglkg 
sym-Trinitrobenzene u NO ug.lkg 

•!,2-Dinitrobenzene 400 390 ug!kg 96.8 (71.6- 108.) 
QC646836 BLANK 151!013 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99228S 
Analysis by HPLC 

The follov,ing samples \Vere analyzed for nitroarornatic and nitramine organic 
compounds using the analytical protocol from EPA SW-846 Third Editio~ Method 8330, 
R~::visian 0, September 1994. 

Laboratory Number 
9909228-02 
9909228-06 
9909228-09 
9909228-12 
990922&-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
990922&-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
99()9228-57 
QC646831 
QC646832 
QC646833 
QC646834 

QC646&35 

System Configuration~ 

Sample Description 
050109-003 B9938-SP 1-BHl-9.5-S 
050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF 1-BH2-
050053-G03 SOLARDETOX-DF1-BH2-
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF1-BH3-12-S 
XBLKO 1 (Blank) 
XBLKO ILCS (Laboratory Control Sample) 
XBLKOILCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFI-BHl-7-MS/MDMS 
(Matrix Spike) 
050064-003 LFR-DFI-BHI-7-MS/MDMSD 
CMatrix Spike Duplicate) 

The laboratory milizes a high performance liquid chromatography (HPLC) instrument 
configur3tion for e);:piosives analyses. The chromatographic hard,vare system consists of 
m HP Yiodei 1050 HPLC with programmable gradient pumping and a 100 ul roop 
injector for the primary system and l 100 uJ loop injecwr for lhe confirmation system. 

~ SDG 992:28S- HPLC 
Page 1 oi3 
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The HPLC is coupled to an HP Model Gl306A Diode Array lN detector which monitors 
absorbence at the follov.'ing five wavelengths: I) 214 run;::?.) 224 run; 3) 2.35 nm; 4) 254. 
nm; 5) 264 run. 

The primary HP~C system is usually identit1ed with either a designation ofHPLC '!1, or 
hpkb in the raw data printouts. The confirmation HPLC system is usually identified with 
a designation ofHPLC #J, or hplca in the raw data printouts. 

Chromatographic CoJumn: 

Chromatographic separation of nitroaromatic and nitramine components is accomplished 
through analysis on the follov.ing reversed phase columns: 

HP: Hypersil BDS-ClS, 250 mm x 4mm O.D. containing 5 urn particle size 

Confirmation of nitro aromatic and nitram:ine components, initially identified on one of 
the above columns, is accomplished through analysis on the following column: 

PH: Develosil CN -UGS-5, 250 mm x 4.6 mm I.D. 

The primary column is used for quantitation while the confirmation column is for 
qualitative purposes only. 

Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Fonn 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

l'<o target ana!ytes >Yere detected in rhe method jJank above the ~equired Jccepmnce limit. 

SDG '192285 - HPLC 
PJ.ge.: or3 
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Spike Analyses: 

The matrix spikes were analyzed on the tollowing sample number; 

9909228-45 (050064-003 LFR-DF 1-BHl-7-MSIMD) 

All of the analyte recoveries in 1ht: matrix spike were within the required acceptance 
limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Contr{)( Samples: 

All ana.lytes in the laboratory control sample were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG . 

. Manual Integrations: 

No manual integrations were performed on the standards [n the initial calibration or 
continuing calibration associated with this SDG. 

No manual integrations were performed on samples, blanks or quality control samples 
associated with tills SDG. 

General Comments: 

The FOR._\11 8 uses the retention time of the surrogate as a measure of how close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The s.aroples were concemrated prior to analysis to achLeve the required detection ~imit . 

., 

\C \ ';': -;-~ The preceding nnrrative has been reviewed by:\: .\<~1!\\':i),.,\\,.) Date: ".""· . . ------
SDG 99228S - HPLC 

Page 3 cf3 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99228W 
Analysis by HPLC 

The following samples were analyzed tor nitroaromatic and nitramine organic 
compounds using the analytical protocol from EPA SW-846 Third Edition, Method 833 0, 
Revision 0, September 1994. 

LaboratorY Number 
9909228-{)3 
QC646836 
QC646837 
QC646838 
QC646839 

QC646840 

System Configuration: 

Sample Description 
050069-009 LFR-DFI-BH3-HE 
XBLKOl (Blank) 
XBLKOILCS (Laboratory Control Sample) 
XBLKOlLCSD (Lab Control Sample Duplicate) 
050069-009 LFR-DF1-BH3-HEMS (Ivlatrix 
Spike) 
050069-009 LFR-DF1~BH3-HEMSD (Matrix 
Spike Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of 
an HP Model 1050 HPLC with programmable gradient pumping and a 100 ulloop 
injector for the primary system and a 100 ulloop injector for the confirmation system. 
The HPLC is coupled to an HP Model G1306A Diode Array UV detector which monitors 
absorbence at the following five wavelengths: 1) 214 run; 2) 224 nm; 3) 235 nm; 4) 254 
run; 5) 264 run. 

The primary HPLC system is usually identjfied with either a designation of HPLC #2, or 
hplcb in the raw data printouts. The confirmation HPLC system is usually identified with 
a designation ofHPLC #I, or hplca in the :aw data printouts. 

Chromatographic Column: 

Chromatographic separation of nirroaromatic and nitramine components is accomplished 
tllrough analysis on the following reversed phase columns: 

HP: HYPersil BDS-Cl3, 250 rrun x 4mm O.D. containing 5 um particle sizr;: 

Confirmation ofnitroaromatic and nitrarr.ine components. initially identified on one of 
the above columns~ is accomplished tllrough analysis on the following column: 

i 
-y 

SDG 99228W- HPLC 
Pagel of3 
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PH: Develosil CN-UGS-5, 250 mm x 4.6 rum LD. 

The primary column is used for quantitation while the confirmation column is for 
4ualitative purposes only. 

Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to list ali the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all sampies were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses; 

The matrix spikes were analyzed on the following sample number: 

9909228-63 (050069-009 LFR-DFl-BH3-HE) 

All of the analyre recoveries in the matrix :;pike and matrix spike duplicate were within 
the required acceptance l:intits. 

A1l analytes in the matrix spike dupl1cate were within the required acceptance limits for 
relarive percent difference. 

Laboratory Control Samples: 

All analyres in :he laboratOry conrrol samp!e and laborarory control sample duplicate 
were within the required acceptance ;imiis. 

"' SDG 9Cl:228W- HPLC 
?::£e .2 of} 
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All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the .samples were diluted. 

Nonconformance Reports: 

There were no nonconfmmance reports associated with this SDG. 

Manual Integrations: 

No trumual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

No mar.ual integrations were performed on samples, blanks or quality control samples 
associated wjfu this SDG. 

General Comments: 

The FORM 8 uses the retention time of the surrogate as a measure of how close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

The preceding narrative has been reviewed by: b.ht.@Jl'f~fn~/} Date: lulvl{ q9 

SDG 992:?:8\V - HPLC 
P;:tge 3 oi3 
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QC Summary Report 

Project DescriptiQn: RFl' I!N2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 17 of33 

--- ... ~-----·~ --· 
SampleJParamdcr Type Batch NOM Sample Qulll QC Units RPD% REC% Range Analyst Date Tinte 
--·--- ·---··-------· --- ----·· ---- -----·-----· 

"2-Fiuorobiphenyl 1670 1100 uglkg 67.2 (44.7- !10.} GWL09121l/99 1731 

• 2- Fluomphenol 3330 2400 uglkg 71.0 (37.0. 102.) 

"'Nitrobenzene-d5 1670 1100 ugl}.:g 63.9 (42.4. )07.) 

*Phcnol-d6 3330 2300 ugl}.:g 68.3 (41.5- 102.) 

*p-Terphenyl-dl4 1670 1400 ugltg &S.t (45.5- 104.) 

QC646B71 9909228-45MSD 158016 

1,2,4-Trichlorobenzt".ne 1670 1..1 NO 1000 ug!kg 2.79 62.3 (0.00 • 18.9) GWL09/28i99 1&03 

1,4-Dichlorobenzene 1670 u ND 950 ug/l:g 5.05 56.7 (0.00- 19.5) 

2,4-Dirrirrotolueoe 1670 u ND 1100 uglkg 0.0380 64.0 (0.00. 21.6) 

2-Chloropheno1 3330 u N'D 2000 uglkg 4.40 59.5 (0.00- 19.7) 
4-Nitrophene~l 3330 u NO 3300 ug.1:g 35.4•• 98.7 (0.00. 23.3) 

4-chlQrl)-~-meth:y] phenol 3330 u ND 2!00 ugtl:g 0.666 63.6 (0.00- 21.7) 

Acl!llaphthene 1670 u ND 1100 uglkg 0.786 63.2 (0.00. 18.9) 

N-Niuosodipropylamine 1670 u ND 1100 ugil:g 3.26 65.0 (0.00 - 20.4) 

PentadJ!oroptlenol 3330 u ND zsoo uglkg 2.45 76.4 (0.00- 24.1) 

Phenol 3330 u ND 1800 ugikg 5.13 54.5 (0.00 - 19.4) 

Pyrene 1670 u NO 1300 ugll:;g 0.1&9 79.& (0.00 -21.4) 

•2 ,4,6-Tribrorno phenol 3330 2300 ug/kg 68.5 (44.5 . 126.) 

•2-Fluorobiphenyl 1670 1100 ug/kg 66.3 (44,7. 110.) 

*2-Auorophenol 3330 2200 ug/kg 67.3 (37.0- l 02.) 

•NitrobetUen~ 1670 1000 uglkg 60.6 (42.4- !07.) 

•Pbenol-d6 3330 2200 ug/kg 65.5 (41.5. 102.) 

•p-Terphenyl-dl4 167{) 1400 uglkg 85.6 (45.5- 104.) 
QCI$46831 BLANK 158012 

2,4,6-Trinitrotoluene u ND ug/kg JLW 09/21199 1420 

2.4-Dinino toluene u ND uglkg 
2.6-Dinitrotoluene u ND uglkg 
2-Amino-4,6-dinitrotolu¢ne u ND aglkg 
4-Amino-2,6-dinitrotoluene u ND ug/kg 
HMX u ND ug/kg 
Nitrobenzene u ND ugllcg 

RDX u ND uglkg 

nJRYL u NO uglkg 

m-Dinitrobenz:ene u ND u,g/kg 
m-Ni[IOtoluene u ND ug/kg 
e>-Nitrotoluene u Joo,l) ug/kg 
p-Nitrotoluene u ND ug/lg 
s ym. Trinitrobenzene u ND ug!kg 

*I ,2-Dinitrobenzene 400 390 ugll:g 96.8 (71.6- 1 08.) 

QC646836 BLANK 158013 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 01, 19'19 Page 18 of33 

--- ··-----------------· ··--···-
Sam ple/Par.uneter Type Batch NOM Sample Qujl] QC Units RPD% ltEC% Range Analyst Date Time 
-·-- -- ---
2,4.~ Trinitrotoluene u ND ug/1 JSP 09/1 0199 1331 

2.~1Jinitromluene u ND ugfl JSP 09/10/99 1331 
2 ,6-D inilrotoluenc u ND ugll 

2-A.I"I'.ino-4,6-dinitro\~luene u ND ul!fl 
4-Amino-2.6-dinitrotoluene u ND ug/1 

HMX u ND ugll 

Nitrobenre11c u ND uyl 
RDX u NO ugll 

TETRYL u ND ug!l 

m-Dinitroben«ne u ND ugfl 
m-Ni 'rotoluene u ND ugll 
o-Nitrotoluene u ND ug/1 

p-NitrotoJuene u ND ug!l 
sym-Trinitrobenzene u ND ug/1 

~ 1 ,2-Dinitrobenzene 0.519 0.47 ug/1 91.0 (75.6- 12L) 
QC646832 LCS 158012 

2.4,6-Trinitroroluene goo 780 u~g 97.1 (60.2- 135.) JLW 09/21/99 1502 

2.4-Dinilrotoluene soo 750 uglkg 94.] (59.7- I 35.) 
2,6-0initrotoluene goo 720 ugllg 90.5 (59.9 • 124 .) 

2-Amino-4,6-dini!Totoluene 800 790 ugl1::g 98.4 (70.0 - 1 30.) 

4-Amino-2,6-dinittololuene 800 800 uglkg 99.4 (70.0- 130.) 
HMX 800 780 uglkg 97.2 (54.3- 152.) 

Nitrobenzene 800 730 uglkg 91.4 (61 .6 - 124.) 

RDX 800 780 ll~g 98.1 (56.7- 139.) 

TETRYL soo 810 ugll:g 102 (63.3 - 134.) 

m-Dinitrobenzeoe 800 750 ug/kg 93.6 (59.6- 131.) 

m-Nirrotoluene 800 73() uglkg 91.7 (62.6. 12.0.) 

o-N!trmoluenc 800 730 uglkg 9l.O (62.6- 121.) 

p-Nitrotolue.ne 800 740 uglkg 92 . .5 (619- 119.) 
sym-Tnnitrobenzene 800 &00 uglkg 100 (67.1 - 1 09.) 

* 1 ,2-Dinitroben~ene 400 380 uglk.g 95.9 (71.6- lOS.) 
QC.646837 LCS 158013 

2,4,6-Trinitrotol~ne !.04 0.86 ug/l 82.8 (6 J.3- 130.) JSP 09110/99 1413 

2, 4-Dini trotoluene 1.04 0.81 ug!l 78.3 (60.1 - 132.) 
2,6-Dinl\mtoluene 1.04 0.79 ugfl 76.2 ( 54.4 - 12B.) 

2-Amino-4,6-d.initrotoluene 1.04 0.80 ug/1 77.3 (58.6- J 33.) 
4-Arnin o-2 ,6-dini trotoluene l.Oi 0.76 ugll 73.3 (58.~- 137.) 
HMX 1.04 0.81 ugfl 78.1 (65 8 147.) 
Nitrobenzene 1.04 0.70 ug/1 67.3 (56.6. 114.) 

RDX 1.(}4 0.74 ug/1 71.2 (69. 7- 130.) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Repott Date: October 07, 1999 P-age 19of33 

-··---
Sample/Parameter Type Batch NOM Sample Quil QC Units RPD% REC% Range Analyst Date Tilne 
---··· -·---·· 

TETRYL 1.04 0.&2 ug/1 78.& {66.0- !34.) JSP 09/10/99 1413 
m-Dinitrobenzene 1.04 0.79 ug!l 76.0 {66.2 - I 27 .) 

m-Nitrotoluene 1.04 0.71 ug/1 74.3 (56.9- 116.) 
o-Niltotoluene 1.04 0.76 ugll 733 (56.7- 115.) 

p-Nitrotoluene 1.04 0.77 ug/1 74.5 (54.6 - 114.) 
sym-Trinitroben:z.ene 1.04 0.85 ug!l 81.4 (66.0- 113.) 

"1,2-Dinitrobenzene 0.519 0.46 ugll 88.0 {75.5 -121.) 
QC646833 LCSDUP 158012 

2.4.&-Trinitrotoluene 800 780 770 ug!l:g 0.911 96.2 {0.00- 30.0) JLW 09/21/99 1543 
2,4-Dinitrotoluene 800 750 730 nglkg 3.24 91.1 (0.00. 30.0) 

2,6-Dinitrotoluene 800 720 700 ug!l:g 2.?7 88.1 (0.00- 30.0) 

2-Amill0-4,6-dinitroto!.uene 800 790 &00 ug!l:g !.05 99.4 (0.00- 30.0) 

4-Amino-2,6-dinitrotoluene &00 &00 790 ugfkg 0.464 98.9 (0.00 - 30.0) 
HMX 800 780 800 ug/kg 2.73 99.9 (0.00- 30.0) 
Nitrobenzene 800 730 700 ugfkg 4.69 87.2 (0.00- 30.0) 
RDX &00 780 780 ug/kg 0.0679 98.1 (0.00. 30.0) 

TETRYL 800 B 10 800 uglkg 1.54 100 (0.00- 30.0) 
m-Dinitrobenzene 800 750 720 uglkg 3.94 9().0 (0.00- 30.0) 
m-1\'itrotoJuene 800 730 710 uglkg 3.41 88.6 (0.00- 30.0) 
o-Nitrotoluene 800 730 700 ug/kg 4.04 87.4 (0.00- 30.0) 
p-Nitrotoluene 800 740 710 ug/kg 3.96 89.0 (0.00 • 30.0) 
$ym-Trinitrobenzene 800 800 790 uglkg 1.10 99.0 (0.00 . 30.0) 

.. 1,2-Dinir.robenzene- 400 370 ug!k.g 9l.3 (7l.6 - lOS.) 
QC646838 LCSDUP 158013 

2,4,&-Trinitrotoluene 1.04 0.860 0.90 ugll 4.05 86.2 (0.00- 30.0) JSP 09/[0/99 1455 
2.4-Dinicrotoluene 1.04 0.810 0.85 ug/1 3.79 81.4 (0.00- 30.0) 
2,15-Dinitrotoluene 1.04 0.790 0.81 ug/1 1.72 77.5 (0.00. 30.0) 
2-Amino-4,6-dinitrotoluene 1.04 0.800 0.85 ug/1 5.50 81.7 (0.00- 30.0) 
4-Amino-2, 6-dinitrotol uene 1.04 0.760 0.81 ug/] 5.42 77.4 (0.00- 30.0) 
HMX 1.04 0,810 0.83 ug/1 2.67 80.2 co.oo- 30.0) 
Nitrobenzene 1.04 0.700 0.75 ug/1 6.40 7!.7 (0.00- 30.0) 
RDX 1.04 0.740 0.79 ugll 6.19 15.7 (0.00- 30.0) 
TETRYL 1.04 0.820 0.76 ug/1 7.21 73.3 (0.00- 30.0) 
m-Dinitrobenzene 1.04 0.790 0.83 ugll 4.43 79.4 (0 00- 30.0) 
m-Nitrotoluene 1.04 0.770 0.81 ug/l 4.16 77.5 (0.00- 30.0) 
o-Nitrololuene 1.04 0.760 0.&0 ug/1 4.55 76.8 (0.00- 30.0) 
p-Nitrotoluene 1.04 0.770 0.83 ugll 7.09 80.0 (0. 00 • 3 0.0) 
sym-Trinitrobenzene l.04 0.850 0.87 ug/1 2.74 83.7 (000. 30.0) 

"'1,2-Dinitrobenzene 051!} 0.46 ug/1 89.1 (75 6- 121.) 
QC646834 9909228-45MS 15&012 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 1..-ab. Sample JD: 9909228% Report Date; Octoba 07, !999 Page 20 of 33 

·---· -· ·---· ----- --
Sample/Para rqeter Type Batch NOM Ssmple Qual QC UnJts RPD% REC% Range Analyst Date Trme 

----· --------
2,4,6-Trinitrotoluene 800 u ND B20 ugl):g 103 (64.9- 165.) JL W 09/21/99 1625 

2,4-Dinitrmoluene 800 u ND 770 ug/kg 96.5 (65.6 • 161.) JLW 09!21199 1625 
2 ,6-Dinitrotoluene 800 u ND 730 ugllcg 91.4 (59.7- 153.) 

2-Amino-4,6-dinitrotoluene 800 u ND 830 ug/kg 103 (70.0- 130.) 

4-Amino-2,6-dinitrotoluene soo u ND 840 ugfkg 105 (70.0- 130.) 

HMX 800 u ND BOO ugfkg 100 {54.9 - 157 .) 

Ni cro beo zene soo u ND 740 uglkg 92.6 (66.4 - 157 .) 

RDX 800 u ND 750 uglkg 93.8 [61.1 - 155.) 

TETRYL 800 u ND 700 ug/}:g 87.5 (55.9- 147.) 

m-Dinitrobenzene 800 u ND 770 uglkg 95.8 (65.5 - 162.) 

m-Nitrotoluene 800 u ND 780 ug/kg 97.1 (63.8- 155.} 

o-Nitrotoluene 800 u ND 790 ugfkg 98.6 {63.5- !55.) 

p-Nitro10luene 800 u ND 790 ugl}:g 98.9 {64.1 - 153.) 

sym-Trinit.rObenzene &00 u ND 800 uglkg 100 (57.5- 149.) 

* 1,2-Dinitrobemene 400 380 uglkg 94.3 (71.6- 108.) 

QC646839 9909'228-63MS l5S013 

2,4,6-Trinitrotoluene 1.04 u ND 0.87 osfl 84.1 (66.2. 127.) JSP 09110199 1537 

2,4-Dinitrotoluene 1.04 u ND 0.&4 ug/1 80.6 (70.1 • I 27 .) 

2,6-Dinitrotoluene l.04 u ND 0.83 ug/1 80.0 (62.8 - I 34.) 

2-Amino-4,6-dinitrotoluene 1.04 u ND 0.83 ugll 79.5 (58.7- 134.) 

4--Amino-2,6-dinitrotoluene 1.04 u ND 0.82 ugfl 79.2 (56.3 • 145.) 
H.MX 1.04 u ND 0.80 ugll 76.8 (63.8- I45.) 

Nitrobenzene 104 u NO 0.74 ugll 71.6 (57.6-119.) 

RDX U:J4 u ND 0.82 ugll 78.6 (64.9-- f33.) 
TETRYL Ul4 u ND 0.&4 ugll 80.5 (68.0- 133.) 

m-Dinitrobenzcne 1.04 u ND 0.81 ugll 78.2 (70.8- 125.) 
m-Nitrotoluenc 1.04 u ND 0.79 ugll 76.4 (56 5- 121.) 

o-Nitrololuene 1.04 u ND 0~3 ug!l 79.4 (55.4. 121.) 

p-Nitromluene 1.04 u ND 0.~1 ugll 77.5 (63.8- 1 13.} 

sym-Trinitrobenzeoe 1.04 u ND 0.8S ugll S4.4 (67.7-113.) 
•t ,2-Dinitrobenze.ne 0.519 0.48 ug/1 92.0 (75.6- 121.} 

QC646&35 990922ll-45MSD 158012 

2,4,6-Trinitrotoluene 800 u ND 750 uglkg 9.15 93.5 (0.00- 30.0} JL W 09/21 199 !707 

2,4-Dinitrotoluene 800 u ND 700 ugllcg 9.68 87.6 (0.00- 30.0) 
2,6-Dinitmwluene 800 u ND 670 ugfkg 8.44 84.0 (0.00- 30.0) 
2-Amino-4,6-d.initrotoluene 800 u ND 770 ugllcg 7.39 96.0 (0.00- 30.0) 

4-Atnino-2,6·dinitromluene 800 u ND 760 uglkg 9.53 95.1 (0.00- 30.0) 
HMX 800 u NO 780 ug/lcg 2.77 97.4 (0.00- 30.0) 

Nitrobenzene 800 u ND 69(} uglkg 6.86 S6.5 (0.00- 30.0) 
RDX 800 u NO 720 ugr'kg 3.91 90.2 (0.00- 30.0) 
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QC Summary Repon 

Pruject Description: RFP#AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Repor1 Date: 0ctober07, 1999 Page 21 of33 

.. ·------·· -·~·---

_______ ,._ 

Sample/Parwneler Type Batch NOM Sample Qual QC Unils RPD% REC'fo Range Analyst Date Time ---- _____ , ·-
TETRYL 800 u ND 700 uglkg 0.563 87.0 (0.00- 30.0) JLW 09121199 1707 
m-Dinitrobenzene 800 u ND 700 uglkg 9.~8 87.1 (0.00- 30.0) 

m-Nilrotoluene 800 u ND 690 uglkg ll.7 86.4 (0.00- 30.0) 

o-Niltotoluene 800 u ND 700 uglkg 12.5 87.0 (0.00- 30.0) 

p-Nitrotoluene soo u ND 710 uglkg 11.5 88.2 (0.00- 30.0) 

sym-Trinitrobenzene 800 u ND 750 ag/kg 6.65 93.8 (0.00- 30.0) 

* 1,2-Dinitmbernene 400 JSO ug/J<g 87.6 (71.6- l 08.) 

QC646840 9909228-63MSO 158013 
2,4,6-Trinitrotoluene 1.04 u ND 0.89 ug/1 1.72 85.5 (0.00 • 1 6.0) JSP 09110(99 1619 

2,4-Dinirrotoluene 1.04 u ND 0.86 ug/) 2.03 82.2 (0.00- 13.3) 
2.6-Dinitroto1uene 1.04 u ND 0.83 ug/1 0.00150 80.0 (0.00- I 9.3) 

2-Arnino-4,6-dinitrotoluene 1.04 u ND 0.84 ug/1 2.00 8l.l (0.00- 15.8) 

4-Amino-2,6-dinilrotoluene 1.04 u ND 0.81 ug/1 1.19 78.3 {0.00 • 12. 7) 

HMX 1.04 IJ ND 0.87 ug/1 8.09 &3.3 {0.00. 14.4) 

Nitrobenzene 1.04 u ND 0.76 ugll 1.58 72.7 (0.00- 20.4) 

RDX 1.04 u NO 0.84 ug/J 2.52 80.6 (0.00. 15.9) 

TETRYL l.04 u NO O.'Xl ug/1 7.67 &7.0 {0.00- 13.4) 

m-Dinirrobenzene 1.04 u NO 0.83 ugll 2.32 80.0 (0.00 . 15.0) 

m-Nitrotoluem: 1.04 u ND 0.80 ugl] 0.689 77.0 (0.00 . 22.&) 
o-Nitrotolue-ne: 1.04 l) ND 0.84 ug/1 1.65 80.7 (0.00- 23.1) 
p-Nitrotolue.ne 1.04 u t-;D 0.82 ugll 1.68 78.8 {0.00 ·23.1) 
sym-Trinitroben:r_ene 1.04 u NO 0.90 ugll 2.32 86.4 (0.00 • 13.2) 

"1 ,2-Dinitrobcnzene 0.519 0.49 ugll 94.0 (75.6 ·121.) 
QC647092 BLANK 15~5 

PCB-\260 u ND ugfkg JC Ct9/23199 0214 

*4CMX 6.67 2.5 ugfkg 37.8 (25.3 - I 10.) 

• Decachlorobiphenyl 6.67 4.0 ug!kg 60.4 (46.8- 131.) 

PCB-1016 u ND ug!kg 

PCB-1221 u ND uglkg 

PCB-1232 u ND ug!kg 
PCB-1242 u ND uglkg 
PCB-1248 u ND uglkg 
PCB-1254 u ND ug/kg 

QC649104 BLANK !58568 
PCB-126() u ND ugll JC 0912li99 2207 

•4CMX o.:wo 0.14 ug/l 70.3 (31.0. 126.) 

•DecachlorobiphenyJ 0.200 0.12 ugll 60.1 (39.0. 133.) 
PCB-1016 u ND ug/1 

PCB-1221 u ND ugll 
PCB-1232 u ~D ugll 
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QC Summary Repon 

Project Description: RFP #AJ248QA 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Date: October 07, 1999 Page 22 of 33 

·--- '. ----······ . ._ _________ 
~--~· 

Sample!Paramet~r Type Batch NOM Sample Qual QC Units R.PD% REC% Range Analyst Date Time 
·----· ·---·-

PCB-1242 u ND Ug/1 JC 09/21/99 2207 
PCB-1248 u ND ugn 
PCB-1254 u ND ugll 

QC647093 LCS 158065 
PCB-1260 33.3 25 uglkg 76.3 {53.6 - 137.) JC 09/23/99 0232 

"4<l.1X 6.67 3.0 uglkg 44.6 (25.3- 110.) 
~oecachlorobiphenyl 6.67 4.0 Ug/kg 59.9 (46.8 - I 31.) 

QC649105 LCS 158568 
PCB-1260 1.00 0.84 ugfl 84.0 (54.5 - 126.) JC 0912ll99 2226 

*4CMX 0.200 0.15 ug/1 72.9 (31.0 • I 26.) 

'"Decachk>robi phenyl 0.200 0.12 Ug/1 61.0 (39.0- I 33.) 
QC647D94 LCSDUP 158065 

PCB-1260 33.3 25.0 26 ugfkg 0.393 76.6 (0.00 - 3 6.0) JC 09123199 0251 

"4CMX 6.67 2.8 ug/kg 427 (25.3 - 110) 

'* Decachlorob i pheny 1 6.67 4.0 ugfkg 59.3 (46.8 • 131.) 

QC649106 LCSDUP 158568 

PCB-1260 1.00 0Jl4D 0.83 ug!l 1.20 83.0 (0.00- 39.6) JC 09121199 2244 
.. 4CMX 0.200 0.12 ug/1 61.5 (31.0- 126.) 

*Decachlorobipheny! 0.200 0.12 ug/1 62.3 (39.0- 133.) 

QC64709:5 990922&-45MS 158065 

PCB-1260 33.3 u ND 25 uglkg 76.0 (31.5- 159.) JC 09123199 0309 
'"4CMX 6.67 3.4 ugfkg 51.1 (25.3- 110.) 
•occachlorobipbeny! 6.67 4.0 uglkg 59.5 (46.8- I 31.) 

QC647096 99092.28-45MSD 158065 
PCB-1260 33.3 u ND 25 ug!kg 0.794 75.4 (0.00- 26.2) JC 09123/99 0328 

*4CMX 6.67 3.3 Ug/kg 49.3 (253- 110.) 
"'Decachlorobiphenyl 6.67 3.9 uglkg 58.9 (46.&- 131.) 

• represellt a surrogate. 
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·--- ·---- ·- ---· 
Samplen>arameter TyPe Batch NOM Sllmple Qual QC Units RPD% REC% Raoge Analyst Date Time .. ________ 

·------· -·····--
Metals Ana1ysis 
QC647057 BLANK 158059 

Mercury J 0.00845 mglkg RMJ 09/17/99 1503 

QC647168 BLANK !58086 

Mercury u NO mgll RMJ 09110/99 1259 

QC647061 9909228-45DUP 158059 

Mercury J O.DilO mg!kg 141•• (0.00- 17.0) R.MJ 09117199 1540 

QC647058 LCS !58059 

Mercury 5.29 5.18 mg/kg 97.9 (57.9 - I 34.) RMJ 09/17199 1505 

QC647169 LCS !58086 

Mercury 0.00200 0.00195 mgll 97.5 (81.5- 124.) RMJ 09/!0199 1503 

QC647059 LCSDUP 158059 

Mercury 5.29 5.18 5.27 mg/kg 1.83 99.7 (0.00- 15.6) RMJ 09117/99 1507 

QC647170 LCSDUP 158086 

Mercury 0.00200 0.00195 0.00197 mgll 1.25 98.7 (0.00- 16.3) RMJ 09/1 0199 1302 

QC647060 9909228-45MS 158059 

Mercury 0.328 J 0.00189 0.352 mgfl:g 107 (64.6 - 136.) RMJ 09/17/99 1539 

QC646852 BLANK 158015 

Arsenic u ND mgll MBL 09/13/99 0813 

Barium u ND mgfl 
Cadmium u ND mgll 
Chromium u NO mg/1 

Lead u ND mgll 

Selenium u ND mgll 
Silver u ND mgll 

QC646904 BLANK !58023 

Arsenic u ND mglkg MBL 09/21/99 1622 

Barium u ND mglkg 

Cadmium u ND mWkg 
Chrorrrium u ND mg!kg 

Lead u ND mglkg 

Selenium u ND mg!kg 

Silver 0.282 mglkg 

QC646853 LCS 158015 

Arsenic 1.00 1.04 mg/1 104 (89.5 - I J 2.) MBL 09/13/99 0818 

Barium 1.00 1.05 mgll 105 (90.7- IJ 1.) 

Cadmium 1.00 1.03 mg/1 103 (90.7- 115.) 

Chromium 1.00 1.05 mg/1 lOS (90.0 - 112.) 

Le.sd 1.00 1.03 mg/1 103 (89.3 - I 14.) 

Selenium 1.00 1.02 rngll 102 (87.2 - I 09 .) 
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---· -·---- ··---· ·---· 
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range AaaJyst Date Time 
---- ···---·-

Silver 1.00 l.lO mg/1 110 (90.9 - 116.) MBL 09113199 0818 

QC64690S LCS 158023 

Arsenic 55.8 62.8 mglkg 112 (84.6- 133.) MBL 09121199 1628 

Barium 70.1 81.5 mglkg 116 (89.7- 154.) 

Cadmium 176 216 mglkg 123*" (77.5- 116.) 

Chromium 48.3 53.9 mglkg 112 (73.0- 150.) 
Lead 53.9 64.8 mglkg 120** (80.4- 117.) 

Selenium 58.5 64.3 rnglkg ]](} {86.6- 122.) 

Silver 142 129 mglkg 91.1** (93.2-130.) 
QC646854 LCS DuP 158015 

Ar>enic 1.[1() 1.04 1.08 mg/1. 3.76 1oa (0. 00 - 20.0) lvffiL 09113199 0824 

Barium 1.00 1.05 1.09 mgll 3.66 109 (0.00- 20.0) 

Cadmium 1.00 1.03 1.07 m~ 4.28 107 (0.00 - 10.0) 

Chromium 1.00 1.05 ).09 mgll 4.01 109 (0.00- 20.0) 

L-ead 1.00 1.03 1.08 mgll 4.38 LOB (0.00- 20.0) 

Selenium 1.00 1.02 1.06 mg/1 4.08 106 (0.00- 20.0) 

Silver 1.00 1.10 1.14 mg/l 3.46 ll4 (0.00- 20.0) 

QC646906 LCS DUP 158023 

Arsenic 58.6 62.8 62.3 mglkg 5.66 106 (0.00 - 22.3) MBL 09121199 1634 

Barium 73.6 81.5 80.4 mglkg 6.29 109 (0.00-21.4) 
Cadmium lS5 216 210 mglkg 7.62 114 (0.00- 14.3) 

Chromium 50.7 53.9 53.1 mglkg 6.45 !05 (0.00- 21.1) 

Lead 56.6 64.8 63.0 mglkg 7.82 111 (0.00- 20.1) 

Selenium 61.4 64.3 64.8 mglkg 4.09 106 (0.00- 22.4) 

Silver 149 129 140 mglkg 3.14 94.0 (0.00- 18.5) 

QC646908 9909228-45MS !58023 

Arsenic 48.5 2.78 44.2 mglkg 85.4 (71.5 - 114.) MBL 09/21199 1915 

Barium 48.5 59.1 174 mglkg 236"* (65.7- 127) 

Cadmium 48.5 u ND 41.3 mglkg 85.2 (76.0. ll8.) 
Chromium 48.5 ll.O 52.9 mglkg 86.2 (7<1.0- ]22.) 

Lead 48.5 7.75 49.2 mglkg 85.5 (70.6. l23.) 
Selenium 48.5 u ND 39.6 mglkg 81.7 (67.4- !lJ) 
Silver 48.5 0.503 47.5 mgll:g 97.0 (75 9- 124.) 

QC646909 990922S-45MSD 158023 

Arsenic 4&.5 2.78 44.5 mglkg 0.856 86.2 (0.00- 16.3) MBL 00/21/99 1921 

Barium 48.5 59.1 103 mglkg 89.4** 90.1 (0.00 - 23. 2) 

Cadmium 48.5 u ND 40.3 mg/kg 2.47 83.1 (0.00-10.3) 

Chromium 48.5 11.0 51.7 mglkg 2.85 83.8 {0.00 - 19.3) 

Lead 48.5 7.75 49.7 mglkg !.09 86.5 (0.00- 20.3) 
Selenium 48.5 u ND 38.6 mglkg 2.61 79.6 (0.00- l7.0) 
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cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October07, 1999 Page 25 of 33 

-----·--------
Sample/Parameter Type Batch S~~~t~ple Quai QC Units RPD% NOM 

4U 
--------------

Silver 

QC646907 9909228-45SERIAL 158023 

Aisenic 

Barium 

Cadmium 

Chromium 
Lead 
Selenium 
Silver 

0.503 

u 

u 

47.3 mglkg 0.489 

3.74 mglkg 29.6 

60.6 mglkg 2.45 
ND mglkg 0.00 

1!.7 mglkg 5.44 
8.13 mglkg 4.75 
ND mg/kg 0.00 

2.52 mglkg 133 

----·· 
REC% Range Analyst Date Time 

-·---··-
96.5 (0.00- 14.7) MBL 09121/99 1921 

(-) MBL 09121/99 1909 

(-) 

(-) 

(-) 
(-) 

(·) 

[-) 
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CASE NARRATIVE 
SNLS 

SDG#99228S 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 Third 
Edition, Method 8082, Revision 0, September, 1994: 

Laboratory Number 

9909228-02 
9909228-06 
99{)9228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647092 
QC647093 
QC647094 
QC647095 
QC647096 

System Configuration: 

Sample Description 

050109-003 £9938-SPl-BHl-9.5-S 
050049-003 SOLAR.DETOX -DFl-BH3-
050050-003 SOLA.R.DETOX-DFI-BH3-
050052-003 SOLARDETOX-DFI-BH2-
050053-003 SOLARDETOX-DF 1-BH2-
050055-003 SOLARDETOX-DFI-BHI-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3~7-S 
050068-003 LFR -DF l-BH3-12-S 
PBLKOl (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS (Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MSD (Matrix Spike Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 6890 
Series models. All gas chromatographs are configured with dual ECD detectors and splitless injections. 
The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chrom.atographic separation ofanalytes of interest are accomplished through analysis on one of the 
fo1lowing columns: 

9922&S- PCB 
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J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 urn 
DB-17MS (50%-Phenyl)-metbylsiloxane 30m x 0.25 mm x 0.25 um 

J& W2: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabondstationary phase• 30m x 0.32 mm x 0.5 um 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 mm x 0.5 um 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 urn 
DB-XLB * 30m x 0.53 mm x 1.5 urn 

J&WS: DB-XLB *30m x 0.25 mrn x 0.25 urn 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 urn 

+ Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
follo\.\':ing instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECD5 
ECD7 

Sample Preparation; 

System Configuration 

HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECDIECD 
HP 6890 Series GC ECD/ECD 

HP 5890 Series II Plus GC ECD/ECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&WS 
J&WS 
J&WS 

All sarnptes were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D acceptance 
criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
00880801 09122199 1205 Aroclor- I 221 23.8 (+)Bias 
053B5301 09/23/99 0156 Decachlorobi phenyl 32.0 (+)Bias 
064B6401 09/23/99 0518 Decachlorobiphenyl 39.0 (+)Bias 
075B7501 09123199 0842 Decachlorobipheny l 43.0 (+)Bias 
086B860l 09123199 1205 Decachl orobipheny I 33.5 (+)Bias 

99228S- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compooods 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit of 
15% or 30%. None of the above target analytes were detected in any of the sample. Thus, the non
compliant %D values has no adverse effects on the data_ 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance limits. Decacblorobiphenyl recovery 
was below acceptance limits on one analytical column (DB-XLB) in swple 9909228-02. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix. spikes (MS) and matrix spike duplicate (MSD) were analyzed on the fo11owjng sample 
number: 

9909228-45(050064-003 LFR-DFl-BHl ~ 7-~S/MD) 

All of the analyte recoveries in the MS and MSD were within the required acceptance limits. 

All relative percent differences (RPDs) between the MS and MSD recoveries were within the required 
acceptance limits. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228S- PCB 
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Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

None ofthe samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this SDG. 

The preceding narrative has been reviewed by: t.ryul.ID.. O..,:..!)Date: I D / i l SJl 

99228S- PCB 
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CASE NARR...A..TIVE 
SNLS 

SDG#99228W 

The following samples were analyzed for PCB using the analytical protocol from EPA SW -846 
Third Edition, Method 8082, Revision 0, September, I 994: 

Laboratory Number 

9909228-66 
9909228-66RE 
QC647334 
QC647335 
QC647336 
QC649104 
QC649105 
QC649l06 

System Configuration: 

Sample Description 

050069-012 LFR-DF1-BH3-PCB 
050069-012 LFR-DF1-BH3-PCBRE (Re-Extract) 
PBLKOl (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
PBLK02 (Method Blank) 
PBLK02LCS (Laboratory Control Sample) 
PBLK02LCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes the following instruments for e>.."tractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 
6&90 Series models. All gas chromatographs are configured with dual ECD detectors and splitless 
injections. The HP systems are equipped with electronic pressure C<lntrol (EPC). 

Chromatographic Column: 

Chromatograpruc separation ofanalytes of interest are accomplished through analysis on one ofthe 
following columns: 

J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.25 mm x. 0.25 um 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 nun x 0.25 um 

J&W2: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabond stational}' phase• 30m x 0.32 mrn x 0.5 urn 

J & W3: DB-5 (5%-Phenyl)-methylsiloxane 30 m x 0.53 :rom x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 mm x 0.5 urn 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 urn 
DB-XLB * 30m x 0.53 mm x 1.5 urn 

J&WS: DB-:x:LB * 30m x 0.25 mm x. 0.25 urn 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 lUll 

._ Durabond and DB-XLB are trademarks of J & W. 

99228W -PCB 
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Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID designations 
listed belo\v which can be found on the raw data or individual fonn headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECDIECD 
HP 6890 Series GC ECDIECD 

HP 5890 Series II Plus GC ECDJECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECDIECD 

Chromatographic 
Column 

J&W3 
J&W1 
J&WS 
J&WS 
J&WS 
J&WS 

All samples were not prepared in accordance with accepted procedures. Sample 9909228-66 was 
re-extracted out of holding to investigate low surrogate reooveries. Both extractions have been 
provided io this data package. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D 
acceptance criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
003F0301 09/13/99 1732 Aroclor-1 016 15.4 (+)Bias 

Aroclor-1260 20.2 (+)Bias 
004F0401 09/13/99 1751 Aroclor-1254 29.0 (+)Bias 
005F0501 09/13/99 1809 Aroclor-1248 15.8 (-)Bias 
007F0701 09/13/99 1846 Aroclor-1232 34.0 (+)Bias 
007B0701 09/13/99 1846 Aroclor-1232 42.8 (+)Bias 
008F0801 09/13(99 1905 Aroclor-1221 148.0 (+)Bias 
008B0801 09/13/99 1905 Aroclor-1221 85.8 (+)Bias 
019F1901 09/13/99 2228 Aroclor-1260 18.2 (+)Bias 
019BI901 09/13/99 2228 Aroclor-1 016 16.2 (+)Bias 
026F2601 09/14/99 0037 Aroclor-1 0 16 15.4 (+)Bias 

Aroclor-1260 23.0 (+)Bias 
026B260l 09/14/99 0037 Aroclor-1016 17.2 (+)Bias 
008F080l 09/21/99 1236 Aroclor-1221 26.6 (+)Bias 
008B0801 09/21199 1236 Aroclor-122 1 21.8 (+)Bias 

99228W- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degTee to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit 
of 15% or 30% . None of the above target anal)1es were detected jn 8.DY of the sample. Thus, the 
non-compliant %0 values has no adverse effects on the data. 

Negative bias of analytical data is a result of instrument response for the indicated compounds 
decreasing as the analytical sequence proceeds. The degree to which a decrease in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit 
of 15% or 30%. The above targets exhibiting a decrease in sensitivity were not needed for 
confirmation. Thus, the non-compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl 
surrogate recoveries were below acceptance limits in sample 9909228-66. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes were analyzed on a sample in a different SDG. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228W- PCB 
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Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

'\~ 
d':\.J.\ 

The preceding narrative has been reviewed by:/(, J'!1 .. \~Q.,J)ate: _?'(' ~~ / c.t ~"\ 
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Case Narrative for 
SNLS 

SDG99228W 

Metals Analysis by I CP 
Mercur}' Analysis by CV AA 

Sample Preparation and Analysis 
The following samples were digested using EPA SW846 methods 3005A for ICP and 
7074A for mercury and analyzed using methods 60lOB (ICP) and 7470A (CV AA): 

Laboratory Identification 
9909228-61 
QC646852-ICP 
QC646853-ICP 
QC646854-ICP 
QC647168-CV AA 
QC647169-CV AA 
QC647170-CV AA 

System Configurations 

Sample Description 
050069-007 LFR-DFI-BH3-RCRA 
Preparation Blank (PBW) 
Laboratory Control Sample (LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 
Preparation Blank (P:BW) 
Laboratory Control Sample (LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 

ICP analysis was perfonned on a Thenno Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace JCP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mUmin sample uptake rate), argon gas flows 
of 15 Untin and 0.5 Utnin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FlMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm .· Sample 
introduction through the flow injection system is perfonned via a peristaltic pump at 9 
rnUmin and nitrogen carrier gas rate of 5 Llmin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
The percent recovery for mercury in the CRDL was outside of the advisory limits. The 
result for cadmium in the ICS-A was below the negative CRDL; therefore, the sample 
results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed witlrin the required holding times. 

SNLS SDG# 99228W 
Page 1 of3 

2225 



Blanks 
All the preparation blanks and continuing calibration blanks met all quality control 
criteria. 

Spike Analyses 
No sample from this sample delivery group (SDG) was designated as the quality control 
sample for the JCP or the CVAA batches. A sample from SNLS SDG 99257W was 
designated as the quality control for the CV AA batch. A sample from SNLS SDG 99158 
was designated as the quality control sample for the ICP batch. These batches included a 
matrix spike (MS) and a sample duplicate (DUP). The percent recoveries (%R) obtained 
from the MS analyses are evaluated when the sample concentration is less than four times 
(4X) the spike concentration added. The relative percent difference (RPD) obtained from 
the DUP is evaluated when the samp1e is greater than five times (5X) the contract 
required detection limit (RL). Quality control criteria were met for %R and RPD for all 
app1icable parameters for the selected QC batches. 

Serial Dilution Analysis 
The designated quality control sample in the ICP batch (from SDG 99158) underwent a 
serial dilution analysis and met the quality control criteria of <10% for all applicable 
analytes. The acceptance criteria only applies to those elements greater than 50X the 
IDL. 

Laboratory Control Samples 
The laboratory control samples (LCSW) and the laboratory control sample duplicate 
(LCSD) met the quality control acceptance criteria for %Rand RPD for all applicable 
parameters. 

Sample Dilutions 
No sample dilutions were required for this SDG. 

Nonconformance Reports 
No nonconformance report was issued for this SDG. 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been determined after both DL ao.d RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Form 3a) or two (e.g., Forms l, Sa, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hWidredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

SNLS SDG# 99228W 
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The preceding narrative has been reviewed b4dt:.+ g~~ 

Dare: -~-/,-..-:.c;J A...._:_~..£--Y--L-9~'2:.___ 
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Case Narrative for 
Sandia National Laboratories 

SDG 992288 

Metals An;Uysis by ICP 
Mercury Analysis by CV AA 

Sample Analysis 
The samples were analyzed for metals using SW-846 me(hod 6010B (ICP) and method 
7471A (CVAA): 

Laboratory Identification Sample Description 
9909228-02 050109-003 B9938-SP1-BH1-9.5-S 
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-l2 050052-003 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DFI-BHl-
9909228-21 050056-003 SOLAR.DETOX-DFl-BHl-
9909228-24 050057-003 SOLAR 9981A-SP1-BID 
9909228-27 050058-003 SOLAR 9981A-SPI-BH1 
9909228-30 050059-003 SOLAR 9982-DWl-BHl-
.9909228-33 050060-003 SOLAR 9982-DWl-BHl 
9909228-36 050061-003 SOLAR 9982-DWl-BHI 
9909228-39 050062-003 LFR-DFl-BHl-7-S 
9909228-42 050063-003 LFR-DFl-BHl-12-S 
9909228-45 050064-003 LFR-DFl-BHl-7-MS&.ID 
9909228-48 050065-003 LFR-DF1-BH2-7-S 
9909228-51 050066-003 LFR-DFl-BH2-12-S 
9909228-54 050067-003 LFR-DF1-BH3-7-S 
9909228-57 050068-003 LFR-DF1-BH3-12-S 
QC646904-ICP Preparation Blank (PBS) 
QC646905-ICP Laboratory Control Sample (LCSS) 
QC646906-ICP Laboratory Control Sample Duplicate (LCSSD) 
QC646907-ICP 050064-003 LFR-DF 1-BHl-7-MSJMDL-Serial 

Dilution (SD) 
QC646908-ICP 050064-003 LFR-DF1-BH1-7-MSI.MDS-Matr1x 

Spike (MS) 
QC646909-ICP 050064-003 LFR-DF 1-BHl-7 -MS/MDSD-Matrix 

QC647057 -CV AA 
QC647058-CVAA 
QC647059-CV AA 
QC647060-CV AA 

QC64706l-CV AA 

Spike Duplicate (MSD) 
Preparation .Blank (PBS) 
Laboratory Con1ro1 Sample (LCSS) 
Laboratory Control Sample Duplicate (LCSSD) 
050064-003 LFR-DFl-BHl-7-MS/MD S-Matrix 
Spike (MS) 
050064-003 LFR-DFl-BHl-7-MS!MDD-Sample 
Duplicate (DUP) 

SNLS SD~ 992285 
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System Configurations 
ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mL/min sample uptake rate), argon gas flows 
of 15 L!min and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm. Sample 
introduction through the flow injection system is perfonned via a peristaltic pump at 9 
mL/min and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
Tbe percent recoveries for arsenic and mercury in the CRDL standard were above the 
advisory limits. The cadmium result in the ICSA was below the negative CRDL; 
therefore, the sample results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

Blanks 
The preparation and calibration blanks met all quality control criteria. 

Spike Analyses 
Sample 050064-003 LFR-DFl-BHl-7-MSIMD was designated as the quality control 
sample for the ICP and CV AA batches. Each batch included a matrix spike (MS), a 
sample duplicate (DUP-CV AA), or a matrix spike duplicate (MSD-ICP). The percent 
recoveries (%R) obtained from the MS analyses are evaluated when the sample 
concentration is less than four times (4X) the spike concentration added. The relative 
percent difference (RPD) obtained from the DUP is evaluated when the sample is greater 
than five times (5X) the contract required detection limit (RL). The matrix spike met the 
recommended quality control criteria for percent recovery (75%-125%} for all applicable 
parameters, with the exception of barium, as indicated by the"**" qualifier. The relative 
percent differences (RPD%) between the sample and the MSDIDUP were within the 
acceptance Hmits of ~0% for all elements, with the ex<:eption of mercury and barium, as 
indicated with the"**" qualjfier. The mercury result for QC647061 contains "**" 
qualifier flags for the DUP analysis; however, the result was not considered a QC outlier 
because the concentration does not meet the 5X CRDL evaluation criteria listed above_ 
The QC Summary Report is generated by LIMS, which is not programmed based on 
pro gram-specific EPA Inorganics Functional Guidelines validation criteria. 

SNLS SDG# 992288 
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Laboratory Control Samples 
The laboratory control samples (LCSS) and the laboratory control sample duplicates 
(LCSD) met the quality control acceptance criteria for %R and RPD, with the exception 
of cadmium, lead, and silver, as indicated by the "**''qualifier. These elements have 
been identified as QC outliers based on comparison of their %R to laboratory-deri"Ved 
statistical process control (SPC) limits present in LIMS; however, all recoveries fall with 
in the certified acceptance limits supplied by the standard manufacturer. 

Serial Dilution Analysis 
The serial dilution sample (sample 050064-003 LFR-DFI-BHl-7-MS/MD) for the ICP 
batch met the quality control criteria of <10% for all analytes, with the exception of 
arsenic and silver. The acceptance criteria only applies to those elements greater than 
50 X tbe IDL. This is a tool used to monitor matrix enhancement or suppression caused 
by interferences present in the sample. 

Sample Dilutions 
All samples for the ICP batch were diluted at 2X. The LCSS and the LCSSD were 
diluted at 5X. For the CV AA batch all samples were analyzed undiluted, with the 
exception of the LCSS and LCSSD, which were analyzed at a 2X dilution. All samples 
are diluted to bring over-ranged targets within the instruments linear range and/or to 
eli:mlnate potential mineral element interferences. 

Nonconfonnance Reports 
There were no nonconformance reports associated with this sample delivery group 
(SDG). 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. AJl qualifiers assigned for this SDG have been determined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP~like forms for 
reporting data in a CLP-like data deliverable, several fonns will report results to on1y one 
(e.g., Form 3a) or two (e.g., Forms l, Sa, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hundredth of the mdicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

The preceding narrative has been reviewed by/]£~ 

Date: _J~-'--Ji_/-'------;9 j,_____ 
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TOTAL CYANIDE 

Case Narrative for 
SNLS 

SDG#99228S 

Analytical Batch Number: 158110 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-02 
9909228-36 
9909228-39 
9909228-42 
9g09228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647276 
QC647277 
QC647278 
QC647279 
QC647280 

Sample Preparation: 

Sample Description 

050109-003 B9938-SP1-BH1-9.5-S 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHI-12-S 
050064-003 LFR-DF1-BH1-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-l2-S 
050067-003 LFR -DFI-BH3-7 -S 
050068-003 LFR-DFl-BHJ-12-S 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

All samples were:; prepared in accordance with <U;cepted p(I)Cedures. A Perstorp Midi
Still distillation unit was used for the dlstillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution III colorimetric autoana1yzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks; 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was ron on the following Sample Number. 

9909228-45 

All analyte recoveries in the matrix spike were within the required acceptance hmits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and dupli.cate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

Due to Hurricane Floyd this batch was ron on two different days with several days in 
between. 
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TOTAl, CYANIDE 

Analytical Batch Number: 158099 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
QC647234 
QC647235 
QC647236 
QC647237 
QC647238 

Sample Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDEfOX-DF1-BH2-
050055-003 SOLARDEfOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPI-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
Duplicate of 9909228-33 
Matrix Spike of 9909228-33 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution III colorimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

Ko target aoalytes were detected in the method bLank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-33 

All analyte recoveries in the matrix spike were within the required acceptance limits_ 

Laboratory Control Samples: 

All analytc recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate we-re within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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CYANIDE 

Case Narrative for 
SNLS 

SDC'd 99228W 

Analytical Batch Number: 158008 

Analytical Method: EPA 9012A 

Laboratory Number 

9909228-64-
QC646808 
QC646809 
QC646810 
QC646811 
QC646812 
QC646813 
QC646814 

Sample Preparation: 

Sanwle Description 

050069-010 LFR-DF1-BH3-CN 
Duplicate o£9909156-05 
Matrix Spike of9909156-05 
Duplicate of 9909228-64 
Matrix Spike o£9909228-64 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still d.istiUation unit was used for the distillation. 

Iru.irument Calibration: 

The instmment used was an AJpkem Flow Solution III colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blrmks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix. spikes were run on the following San1ple Kumbers. 

9909156-05 and 9909228-64 

The matrix spike for 9909156-05 was outside the required acceptance limits due to 
matrix interference. The matrix spike for 9909228-64 was within the required 
acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158555 

Analytical Method: EPA SW846 7196A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
QC649065 
QC649067 
QC649068 
QC649069 
QC649070 

Saxnple Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
D50050-003 SOLARDETOX-DF1-BH3-
D50052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
Duplicate of 9909228-06 
Matrix Spike of 9909228-06 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

Ali samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instroment used was a Sequoia-Turner Model340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-06 

AJI analyte recoveries in the matrix spike were within the required acceptance limits. 
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Laboratory Control Samp]es; 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the reguired acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Con:m:)ents~ 

An insotuble LCS was run with this batch. It showed 97% recovery_ 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158556 

Analytical Method: EPA SW846 7196A 

Laboratory Number 

9909228-02 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
990922&-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC649071 
QC649072 
QC649074 
QC649075 
QC649077 
QC649078 
QC649079 

Sample Preparation: 

Sample Description 

050109--003 89938-SPI-BHl-9.5-S 
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BHI 
050059-003 SOLAR 9982-DWI-BHI-
050060-003 SOLAR 9982-DWl-BHI 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DFl-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFl-BH3-12-S 
Duplicate of 9909228-18 
Matrix Spike of 99092.28-18 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrmnent Calibration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 
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Rlanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9909228-18 and 9909228-45 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated w:ith this batch. 

General Comments: 

An insoluble LCS was run with this batch. It sb.owed 95% recovery. 

The preceding narratives have been reviewed by:;,-..._
1 

J'--'--'-A'--7._{1/ __ 
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HE~~VALENTCHROMnmM 

Analytical Batch Number: 157999 

Analytical Method: EPA 7196A 

Laboraton· Number 

9909228-65 
QC646774 
QC646775 
QC646776 
QC646777 
QC646778 

Instrument Calibration: 

Sample Description 

050069-011 LFR-DF1-BH3-CR6+ 
Duplicate ot9909228-65 
Matrix. Spike of9909228-65 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Blank 

The instrument used was a Sequoia-Turner Model340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-65 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoverjes in the laboratory control sample were within the required 
acceptance limits.All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 
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Dilutions: 

None of the samples were diluted. 

Non Confonnance Reports: 

There were no Nonconformance Reports associated with this batch. 

The above narratives have been reviewed by~ Date: /P jo t/lj 
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QC Summary Report 

Project Description: RFP ltAJ2A80A 

cc: SNLS00396 Lab. Sample ID: 9909228% Repcrt Da.te: October 07. 1999 Page 26 of33 

-------·- -----
S.ample/Parameter Type Batch NOM Sample Qual QC UnJI! RPD'lli REC% Range Analyst Date Time 

--------- . 

General Chemistry 
QC646812 BLANK 158008 

Cye>nide. Total u 1'-.'D mg/1 JLP 09flJ/9 9 1441 

QC647236 BLANK 158099 

Cyanide, 'total u ND mgllcg 1LP 09110/99 1545 

QC647278 BLANK 1:58110 
Cyanide, Total u ND mg!.kg JLP 09/14/99 1126 

QC646810 9909228-64DUP 158008 
Cyanide, Total u ND mgfl 0.00 (0.00- 20.0) JLP 09113199 14311 

QC647234 9909228-33DUP 158099 

Cyanide, Total u ND mgflcg 0.00 (0.00- 30.0) JI..P 09/l0/99 1541 

QC647276 9909228-45DlJP 158110 

Cyanide, Total J 0.182 mgfk.g 200~* {0.00 - 30.0) JLP 09/l7 /99 1'1 19 

QC64<i813 LCS 158008 

Cyanide, Total 0.100 0.0800 mg/1 BO.O (75.0- J 32.) JLP 09113/99 1442 

QC647237 LCS ]58099 

Cyanide, TOial 5.00 3.89 mg!kg 77.7 (60.0- 125.) JLP 09/10199 1546 

QC647279 LCS 158110 

Cyanide, Total 5.00 3.54 mg!kg 70.7 (60.0- 125.) JLP 09/14/99 J 128 

QC646814 LCSDUP 158008 

Cyanide, Total 0.100 0.0800 0.0&55 mg/l 6.66 8.5.5 (0.00- 20.0) JLP 09113/99 1444 

QC647238 LCSDUP 158099 
Cyanide, Total 5.00 3.B9 3.B7 mglkg 0.515 T/.3 (0.00- 30.0) JLP 09!10199 154 7 

QC547280 LCS OUP 158JIO 
Cyanide, Total 5.00 3.54 4.15 mg/kg 16.0 83.0 (0.00- 30.0) JLP 09/14/99 l 129 

QC&«iSll 990922~64MS 158008 

Cyanide, Total 0.100 u NO 0.0752 mgll 75.2 (75 .0- 125.) JLP 09/13/99 1440 

QC547235 9909228-33MS 158099 

Cyanide:, To:al 4.99 u ND 4.09 mglkg 81.9 (70.0 - 130.) JLP 09110199 1543 

QC647277 9909228-45MS 158110 

Cyanide. Total 4.98 u ND 3.64 mg./kg 73.1 (70.0 - 130.) JLP 09114199 1117 

QC646778 BLANK 157999 

Chromium, Hexavalent u ND mgiJ LAA 09!08199 1900 

QC649069 BLANK 158555 
Chromium, Hchavalent u ND mglkg JBK 09!21)99 1430 

QC649078 BLANK 158556 

Chromium, Hex.avalc:m u ND mg/]<g 
QC646774 9909228-65DUP 157999 

Chromium, Hexav:llent u ND mg/1 0.00 [0.00 -l3.0l LAA 09/08/99 1900 
QC649G65 990922B-06DUP 15&555 
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QC Summary Report 

Project Description: RFP #A12480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report D11te: October 07, 1999 l'age 27 of 33 

--·-·-·· ---···-------------- ------
Samplt/Parameter Type Batch NOM Sample Qua! QC U.Uts RPD% REC% Range Analyst O.ate Time 

---------·····---------
Chromil}m, Hexavalent J 0.112 mglkg 3:Uu (0.00 - 30.0) JBK 09/22199 1430 

QC649071 9909228-lSDT.:P 158556 
Chromium. Hexavalent J 0.0794 mg/kg 23.6 (0.00- 30.0) JBK 09/'12199 1430 

QC649074 9909228-45D'l.;''P 158556 
Chromium, Hexavalent 0.155 mglk:g 16.3 (0.00- 30.0) 

QC646776 LCS 157999 

Chromium, Hexavalent 0.100 0.100 mgtl 100 (83.8- 116.) LAA 09/08/99 1900 
QC649068 LCS 158555 

Olromium, Hexavalent 1.00 1.02 mglkg 102 (76.0- 122.) JBK 09/22/99 1430 

QC649077 LCS 158556 
Chromium, Hexavalent 1.00 0.980 mglkg 98.0 (7 6.0 - 122.) 

QC646m LCSDUP 157999 
Chromium, Hexavalent 0.100 0.100 0.101 mgl! 0.995 101 (0.00 - 20.0) l.AA 09108/99 1900 

QC649070 LCS DUP 158555 
Chromiwn. Hexavalent 1.00 1.02 0.910 rnglkg 11.4 91.0 (0.00- 30.0) JBK 09/22199 1430 

QC649079 LCS DUP 158556 
Chromium, Hexavalent 1.00 0.980 0.930 mglkg 5.24 93.0 (0.00 - 30.0) 

QC646775 990922&-65MS 157999 

Chromium, Hexavalent 0.100 u ND 0.105 mg:/1 105 (85.0- 115.) 1AA 09/0S/99 1900 

QC649067 9909228-06MS 158555 
Chromium, Hexavalent 1.00 JO.OS07 1.07 mglk:g 99.0 (70.0- 130.) JBK rY9!22J99 1430 

QC649072 9909228-lBMS 158556 

Chromium, Hexavalent 1.00 10.101 LOS mglkg 94.8 (70.0- 130.) 
QC649075 9909228-45MS 158556 

Chromium, Hexavalent 1.00 JO.l82 1.12 mglkg 93.7 (70.0- 130.) 
QC647643 BLANK 158199 

Moisture u ND wt% OJ 09113199 1550 
QC647646 BLANK 15&200 

Moisture u ND w;% GJ 09/13/9'9 1510 
QC648G40 BLANK 158297 

MoisTUie u ND wt% GJ 09113/99 1700 
QC64764l 9909228-lSDUP 158199 

Moisture 4.00 wt% 2ll.6 (-) OJ 09113/99 1550 
QC647642 9909228-17DUP 158199 

Moisture 2.00 wt% 0.00 (-) 

QC647644 990922ll-45DUP 158200 

Moisture 6.00 wt% 18.2 (-) OJ 09/13/99 1510 
QC647645 9909228-47DUP 158200 

Moisture 3.00 wt% 40.0 (-) 

QC64-8039 9909228-57DUP 15821}7 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 28 of33 

----·------- ------- -----·· .. _____ .. --------
Sample/Parllllltter Type Batch NOM Sampl~ Qual QC Units RPD% REC% Range Analyst Dat~ Time 

Moisture 6.00 wt% 18.2 (·) GJ 09113/99 1700 
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ANALYSIS· 
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GROSS ALPHA/BETA 

Analytical Batch Number: 158646 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-03 
QC64939l 
QC649392 
QC64\J393 
QC649394 

QC649395 

lnstrument Calibration: 

Case Narrative for 
SANDIA- 992285 

Sample D~riptinn 

050109-004 B9938-SP1-BH1-9.5-S 
Blank 
Duplicate o£050109-004 B993S-SPI-BH1-9.5-S 
Matrix Spike of 050 I 09-004 B993B-SPI-BH1-9 .5-S 
Matrix Spike Duplicate of050l09-004 B9938-SP1-BHl-
9.5-S 
Laboratory Control Sampk 

The instrument was properly calibrated. The instrument was calibrated as follows: drawers A I·G4 on 
5/31/99, drawe{s 11-14 on Y3/99. 

Holding Time: 

All samples \''ere analyzed within the required holding titne. 

Blanks: 

No carget analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte {ecoveries in the matrix spike were within the required acceptance limits. 

Laborat()ry Control Samples: 

All analyll.: recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results Wt>re within the required acceptance limilS. 

Dilntions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated wilh this batch. 

General Comment: 

High hygroscopic sa:t content in evaporated samples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to oxides by heating 
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the sample under a flame until a dull red color [s obtained. The conversion to oxides stahihz::s 
the sample weight and ensun:s !hat proper a!pha/beta efficiencies art assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium. polcnium and cesium may be lost during 
sample heating, especially to a dull n:d hear. 

GROSS ALPHA/BETA 

Analytical Batch Number: 15&647 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
9909228-28 
990922&-31 
9909228-34 
9909228-37 
990922BAO 
9909228-43 
990922&-46 
990922&-49 
9909228-52 
9909228-55 
9909228-58 
QC649396 
QC649397 
QC649398 
QC649399 

QC649400 

Instrument Calibration: 

Sample Description 

050049-004- SOLARDETOX-DFl -BHJ-
050050-004 SOLADEXTOX-DFl-BH3-
050052-004 SOLARDETOX-DF1-BH2-
050053-004 SOLARDETOX-DFl -BH2-
05005S-004 SOLARDETOX-DFl-BHI-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A-SP1-BH1 
050059-004 SOLAR 9982-DWl-BHl-
050060-004 SOLAR 9982-DWl-BHI 
050061-004 SOLAR 9982-DWl-BHl 
050062-004 LFR-DFI-BHl-7-S 
050063-004 LFR-DFl-BHl-12-S 
050064-004 LFR-DFl-BHt-7-MSfMD 
050065-004 LFR-DFI-BH2-7-S 
050066-004 LFR-DF1-BH2-12-S 
050067-004 LFR-DFl-BH3-7-S 
050068-004 LFR-DFI-BH3-12-S 
Blank 
Duplicate of050064-004 LFR-DFl-BHl-7-MS/MD 
Matrix Spike o£050064-004 LFR-DFl-BHl-7-MS/MD 
Matri11. Spike Duplicate of050064-004 LFR-DFl-BHl-7-
MSIMD 
Laboratory Control Sample 

The: instrument was property calibrated. The instrument we.s calibrated as follows: drawers Al-G4 on 
5f3l/99, drawers II-J4 on 2/3/99. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

461 



Labonltory Control Samples; 
I 

All analyte recoveries in the laboratory control sample were within the reqmred accep1ance limits. 

Sample Duplicates: 

All sample duplicate results were within the required ac<.:eptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Confonnante Reports: 

Ther-e were no Nonconformance Reports associated with this batch. 

General Comment: 

High hygroscopic salt content in evaporated samples can cause th~ sample mass to fluctuate due 
to moisture absorption. To minimize lhis interference, the salts are convened to oxides by heating 
the sample under a flame until a dull red color is obtained. The conversion to oxides stabilizes 
the sample weight and ensures that proper alpha/beta efficiencies are assigned for each sample. 
Volatile radioisotopes of ca£bon, hydrogen, technetium, polonium and cesium may be lost during 
sample beating, especially to a dull red he.at. 

GAMrn1ASPRCTROSCOPY 

Analytical Batch Number: 158553 

Analytical Method: HASL 300 

Laboratory Number 

9909228-03 
9909228-07 
990922S-l0 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
990922&-28 
9909223-31 
9909228-34 
9909228-37 
990922&-40 
9909228-43 
9909228-46 
9909228-49 
9909228-52 
9909228-55 
9909228-58 
QC649050 
QC649051 
QC6490:52 

Sa_mple Description 

050109-004 B9938-SPl-BHl-9.5--S 
050049-004 SOLARDETOX-DF1-BH3-
050050-004 SOLADEXTOX-DF1-BH3-
0:50052-004 SOLARDETOX-DF 1-BHZ-
050053-004 SOLARDETOX-DF1-BH2-
050055-0D4 SOLARDETOX-DFl-BHl-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SP1-BHI 
050058-004 SOLAR 9981A-SPI-BH1 
05005~-004 SOLAR 9982-DW1-BH1-
050060-004 SOLAR 9982-DWl-BHl 
050061-004 SOLAR 9982-DWI-BHI 
050062-004 LFR-DFl-BHt:i-S 
050063-004 LFR-DFl-BHI-12-S 
050064-004 LFR-DFl-BHI-7-MS/MD 
050065-004 LFR-DFl-BH2-7-S 
050066-004 LFR-DFl-BHZ-12-S 
050067-004 LFR-DFI-BH3-7-S 
050068-004 LFR-DFI-BH3-12-S 
Blank 
Duplicate of050064-004 LFR-DF!-BHl-7-MS/MD 
Laboratory CoDtrol Sample 
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Instrument Calibration: 

The instrUment was properly ~ibrared. All gamma dei!!ClOrs were c:alibl'ated during February and 
March of 1999. 

Holding Time: 

All ~amples were analyzt:d within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required occeptancc limit. 

Labo:ratory Control Samples; 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

AJI sample duplicate results were within the required acceptance limits. 

Genel'al Comments: 

The following isotopes were not quantified due to low abundance: 9909228-0?;Th-231, 9909228-13; 
Th-231, 9909228-19;Th-23l,Fe-59, 9909228-25;Th-231, 9909228-3l;Th-231, 9909228-40;Ac-228, 
Ra-228, 9909228-43;Ac-228,Ra-228,Th-231, 990922&-52;111-231, 9909228-SS~Th-231. QC649051; 
At:-228,Th-231. The following isotopes were not quantified due to interference: 99092Z8-03;Ru-106. 

The above case narrative was reviewed b~~ Date: 7Dcffl9J 
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GANUtlASfECIROSCOPY 

Am~lytical Batch Number: 158575 

Analytical Method: EPI A-013 

Laboratory Number 

9909228-59 
QC649l34 
QC649135 
QC649136 
QC649l37 
QC649l3& 

Instrument Calibntion: 

Case Narrative for 
SANDIA- 99ll8W 

Sample Description 

050069-00S LFR-DFI-BH3-GS 
Blank 
Duplicate of050069-005 LFR-DFl-BHJ-GS 
Matrix Spike of 050069-005 LFR-DF1-BH3-GS 
Matrix Spike Duplicate of050069-005 LFR-DF1-BH3-GS 
Laboratory Control Sample 

The instrument was properly calibrated. All gamma calibrations were performed during February and 
March of 1999. 

Holding Time: 

All Barnples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the matrix spike were withln the required acceptance limits. 

Laboratory Control Sample5: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

General Comments: 

The following isotopes were not quantified due to low abundance: QC549134;Cs-l3 7, Th-234,U-23 8, 
QC649135;Pb-212,Th-232,Th-234,U-238. 

GROSS ALPHA/BETA 

Analytical Batch Number: 158539 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-60 

Sam~e Dt:$cription 

050069-006 LFR-DFI-BH3-GRAB 
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QC649007 
QC649008 
QC649009 
QC649010 

QC649011 

Instrument Calibration: 

Blank 
Duplicate of050069-006 LFR-DF1-BH3-GRA.B 
Matxix Spike of 050069-006 LFR-DF1-BH3-GRAB 
Matrix Spike Duplicate of050069-006 LFR-DFI-BH3-
GRAB 
Laboratory Control Sample 

The instrument was properly calibrated. The instrument was calibrated as follows: drawers AI-G4 on 
S/31/99, drawers 11-J4 on 2/3/99. 

Holdiog Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above !he I'e()uired acceptance limit. 

Spike Analyses: 

Ail analyte recoveries in the manix: spike were within the required acceptance limits. 

Laboratory Control Samples: 

All anal.yte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated w:ith this batch. 

General ColllOlent: 

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to oxideli by heating 
lht sample unlk.r a flame until a dull red ct~lor is obtained. The conversion to oxides stabili2.es 
the sample weight and ensures that proper alpha/beta efficiencies arc assigned for eacb sample. 
Volalile radioisotopes of carbon. hydrogen, technetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

The above case narrative was reviewed b~~ /1~ Date:'JQct/qq9 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNl.S00396 Lab. Sample ID: 990922~% Repott Date: October 07, 1999 Page 29 of 33 

~~. ---------- ., ------ .. -· -- ------- ·----·-- ·-
Sample/Parameter Type Batch NOM Sample Qual QC Units ltPD% REC% Range Amllyst Date Time 

·---·------ ·-----
Radiolopeal 
QC649007 BLANK 158539 

Gross Alpha u 0.132 pCiJJ TMC 10!01/99 1336 

Nonvolarile Beta u -0.137 ~Cill 
Weight of Sample, A&B 4.20 mg 

QC649391 BLANK 158646 

Gross Alpha 1.59 pCi!g ThfC 09130199 1800 
Nonvolaule Beta 3.13- pCi/g 
Weig.ht of Sample, A&B 0.&00 mg 

QC649396 BLANK 158647 

Gross Alp.ha u 0.141 pCifg SRB (Jj/2919CJ 1545 
Nonvolatile Beta u 0.09 pCi!g 
Weight of Sample, A&B 1.50 m" .. 

QC64900B 9909228-60DUP 158539 
Gross Alpha u 0.213 pCiil 0.00 (0.00 - 20.0) TMC 09130199 0213 
Nonvolatile Beta u 0.0671 pCifl 0.00 (0.00 - 20.0) 

QC649392 99D9228-03DUP 158646 
Gross Alpha 10.2 pCi/g 32.3•• (0.00- 20 0) TMC 09/30/99 I BOO 
Nonvolatile Beta 31.7 pCJ!g 9.74 (0.00- 20.0) 

QC649397 9909228-46DUP 158647 

Gross Alpha 6.96 pCi/g 47.2** {0.00- 20.0) SRB 09/29/99 1450 
Nonvolatile .B~ta ILl pCi/g 9.24 (0.00- 20.0) 

QC649011 LCS 158539 
Gross Alpha 90.5 108 pCi/l 119 (75.0- 125.) TMC 10/06/99 1311 
Nonvolatile Beta 83.7 94.2 pCill 112 (75.0- 125.) 

QC649395 LCS 15S646 
Gross Alpha 38.5 38.2 pCi/g 99.3 (75.0-125.) TMC !0/04199 2104 
Nonvolati[~ Beta. 33.5 30.3 pCilg 90.5 (75.0- 125.) 

QC649400 LCS 158647 

Gross Alpha 36.2 41.7 pCi!g 115 (75.0- 125.) SRB ff.}/29/99 1545 
Nonvolalil~ Beta 33.5 36.3 pCitg 108 (75.0- 125.) 

QC649009 9909228-60MS 15&539 

Gross Alpha 181 u -0.000285 192 pCill 106 (75.0- 125.) TM.C 09129199 1803 
Nonvolallle Beta 168 U0.417 161 pCi/1 96.2 (75.0- 125.) 

QC649393 9909228-0JMS 158646 
Cross Alpha 296 7.34 2.'?0 pCi/g 88.9 (75.0- 125.) TMC 89/30199 1700 
Nonvolatile Beta 258 28.8 287 pCifg 100 (75.0 -125.) 

QC649398 990922~S 158647 
Gross Alpha 292 11.3 283 pCilg 93.1 (75.0 -125.) SRB rY112W99 154.5 
Nonvolatile Beta 270 IO.l 263 pCi!g 93.6 (75 .0 - 1Z5.) 
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QC Summary Report 

Projecr Description: RfP #AJ2480A 

cc; SNLS00396 Lab. Sample ID: 9909Z28% Report Date: October 07, 1999 Page 30 o[ 33 

Sample/Parameter Ty~ Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

QCM90JO 9909228-60M SD 158539 

Gross Alpha 181 u -0.000285 215 pCill 11.5 119 (0.00- 20.0) TMC 10/06/99 1130 

Nonvolatile .Beta. 167 U0.417 198 pCi/1 20.7•• 119 (0.00 - 20.0) 

QC649394 9909228-03M SD 158646 

Gross Alpha 296 7.34 277 pCifg 2.47 9l.l (0.00 - 20.0) TMC 09130/99 1700 

Nonvolatile Eeta 258 28.3 259 pCUg 11.7 89.3 (0.00- 20.0) 
QC649399 9909228-46MSD 158647 

Gross Alpha 307 1L3 337 pCifg 13.3 l06 (0.00- 20.0) SRB 09129199 1545 

Nonvolatile Beta 2&4 10.1 276 pCiJg 0.131 93.7 (0.00- 20.o) 

QC6490:50 BLANK 158553 

Americium-241 UO.Oll9 pCiJg EJB 09/20/99 1237 

Cesium-137 O.o373 pCiJg 

Cobalt-60 u -0.00164 pCiJg 

Actinium-228 0.106 pCifg 

Cerium-144 U O.G208 pCI/g 

Cesium-134 u -0.00928 pCifg 

Chromium-51 u 0.0101 pCilg 

Iron-59 u 0.0185 pCifg 

Lead-212 0.0409 pCi/g 

Lead-214- u 0.0311 pCilg 
Potassium-4{) u 0.218 pCifg 

Radlum-226 u 0.0170 pCiJg 

Radium-228 0.106 pCi/g 
Ruthenium-103 u 0.0105 pCilg 
Ruthc:niurn-106 u -0.0962 pClJg 
Thorium-231 u 0.0115 pCifg 

Thorium-232 0.0405 pCi!g 

Thorium-234 u 0.245 pCilg 

Uranium-235 0.116 pCi/g 

Uranium-238 u 0.245 pCilg 
Yurium-88 u -0.0291 pCilg 

Zir<:onium-95 U -O.D25l pCilg 
QC649134 BLANK 158575 

Americium-2<41 u 3.05 pCi/L f.IB 09120199 1925 
Cesium-137 u 0.00 pCi!L 

Cobalt-60 196 pCifL 
Actinium-228 u 7.11 pCi!L 
Cerium-144 u 6.06 pCi/L 
Cesium-134 u -4.37 pCifL 

Chromium-51 u 4.94 pCilL 
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QC Summary Rtpo[l 

Proj<Xt De.smption: RFP I#AJ2480A 

cc: SNLS00396 lAb. Sa.'np1e !D: 9909228% Repon: Date: October (J7. 1999 Page31 of33 

---- -· ·--- -·· .. --

Sample!Pa't2meter Type Batch NOM S&lllple QuaJ QC UIJ.its RPD~ REC% Range Analyst Date Time 
·----

Iron-59 u -2.41 pCi/L EIB 09120199 1925 
Lead-212 4.96 pCi/L 

Lcad-2!4 863 pCi/L 
Potassium-40 u 556 pCiiL 

Radiurn-226 5.12 pCi/L 

Radium-2.28 u 7.11 pCi/L 

Ruthenlum-103 u -0.647 pCiiL 
Rmhenium-106 u 18.1 pCilL 

Thoriurn-231 u 2.45 pCIIL 
Thorium-232 4.97 pCiiL 

Thorium-234 u 0.00 pC:JL 

Uranium-235 u 9.99 pCiJL 

Uranium-238 u 0.00 pC)/L 

Yllrium-88 u 0.213 pCi/l... 
Zin:onium-95 u 1.63- pCiJL 

QC64905l 9-909228-46DUP 1.58553 
Americium-241 u -0.0742 pCilg 0.00 (0.00- 20.0) FJB 09120/99 1238 

Cesium-137 u ..().00338 pCi/g 0.00 (0.00 - 20.0) 

Cobalt-60 u -0.00299 pCifg 0.00 (0.00 - 20.0) 
Actinium-228 u 0.00 pCi/g 0.00 (0.00. 20.0) 

Cerium-144 lJ 0.0492 pCi/g 0.00 (0.(1()- 20.0) 

Cesium-134 u 0.00174 pCi/g 0.00 (0.00 - 20.0) 

Chromium-51 u 0.114 ?(:i!g 0.00 (0.00- 20.0) 

!ron-59 u 0.0321 pCilg 0.00 (0.00- 20 0) 

Lcad-212 0.297 pCifg 8.72 
(0.00 - 20.0) 
(0.00 . 20.0) 

Lead-214 0.807 pCifg 11.5 (0.00- 20.0) 
Potassium-40 462 pCifg 6.68 (0.00 - 20.0) 
Radium-2:26 0.709 pCi/g 2.09 (0.00- 20.0) 
Radium-228 0.227 pCi.lg 200 (0.00. 20.0) 

Rutheruum-103 u -0.00178 pCifg 0.00 (0.00- 20.0) 

Ruthenium-! 06 u -0.0113 pCiig 0.00 (0.00 -20 0) 

ll10rium-231 u 0.00 pCiig 0.00 (0 00- 20.0) 

Thonum-232 0.292 pCilg 8.69 
(0.00. 20.0} 
(0.00- 20.0} 

ThoriiHn-234 u 00837 pCiig 200 (0 00- 20.0) 
Uranium-235 (J -0.03& 1 pCiig 000 (0.00. 20.0) 
Uranium-238 u 0.0837 pCiig 200 (0.00- 20.0) 
Yctrium-88 u 0.0102 pCi/g 0.00 (0.00- 20.0) 

Zirco<lium-95 0.0552 pCilg 0.00 (0.00. 20.0) 

QC649135 99Q9228-59DUP 158.575 
Ameridum-241 2.62 pCiJL 0.00 (0.00- 20.0i EJB oon 1199 1 s12 
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Slll:llple/Faramder Type Batch NOM Sample Qual QC Unil3 RPD% REC% Range Analyst Dare Time 
., -. ----·- ---

Cesium-137 u 3.28 pCi/L 0.00 (0.00- 20.0) EJB 09/21199 1812 

Cobalt-60 u -1.46 pOlL 0.00 (0.00 • 20.0) 

Actinium-228 u 5.83 pCi/L 0.00 (0.00 - 20.0) 

Ctrium-144 u 1.03 pCi/L 0.00 (0.00 - 20.0) 

Cesium-134 u 0.931 pC'IIL 0.00 (0.00 - 20.0) 

Chromium-51 u -14.0 pCi/L 0.00 (0.00 - 20.0) 

Iron-59 u 3.41 pCi/L 0.00 (0.00- 20.0) 

Lead-212 u 0.00 pCi/L 0.00 (0.00- 20.0) 

Lea.d-214 8.96 pCiiL 0.00 (0.00- 20.0) 

Polassium-40 36.1 pCi/L 0.00 (0.00 - 20.0} 

Radium-226 8.45 pCiiL 0.00 (0.00- 20.0) 

Radium-228 u 5.83 pCiiL 0.00 {0.00 - 20.0) 

Ruthenium-103 4.3& pCi!L 0.00 <O.OO- 20.0) 

Ruthenium-] 06 u -7.07 pCiiL 0.00 (0.00 - 20.0) 

Thorium-231 u 9.27 pCi/L 0.00 (0.00 - 20.0) 

Thorium-232 u 0.00 pCi/L 0.00 (0.00 - 20.0) 

Thortum-234 u 0.00 pCilL 0.00 (0.00 . 20.0) 

Uranium-23:i u 8.44 pCi/L 0.00 (0.00 - 20. 0) 

Uranium-23% u 0.00 pCi/L 0.00 {0.00. 20.0) 

Yttrium-88 u 0.756 pCi/L 0.00 (0.00- 20.0) 

Zirconium-SIS 10.3 pCiiL 0.00 (0.00 - 20.0) 

QC649052 LCS 158553 

Arnericium-241 1140 lOBO pCiJg 94.2 (75.0- 125.) EJB Wl20199- 1/38 

Cesium-137 441 464 pCi.lg 105 (75.0- 125.) 

Coball-60 702 709 pCi.lg 101 (75.0- 125.) 

Q0649138 LCS 158575 
A mericium-241 852 1040 pCifL 122 (75.0-125.) EJB 09.'20199 1959 

Cesium-137 329 329 pC.iiL 100 (75.0- 125.) 

Cobalt-60 484- %5 pCi!L 96.2 (75.0 - 125 .) 

QC649136 990922B-59MS 158575 

Amencium-241 8520 u 1.59 9540 pCi/L []2 (7).0- 125.) E.JB 09/20/99 1956 

Cesium-137 3290 U0.372 3510 pCiiL 107 (75.0- 125.) 

Cobalt-60 4860 5.86 5000 pCi!L 103 (75.0- ]25.) 

QC649137 9909228-59MSD 158575 

Americium-241 8520 1J 1.59 8720 pCi/L 9.02 102 (0 00- 20.0) EJB 09/21/S\9 I 84-2 
Cesium-137 3290 U0.372 3500 pCiiL 0.'218 106 (0.00 - 20.0) 

Cobalt-60 4860 5.86 5260 pCi/L 5.22 108 (000- 20.0) 
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Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range 

Notes: 

The qualifiers in this report are defined as follows: 
J indicates presence of analyte berween DL (Detect Limil) and RL (Report Limit) 
U indicates pr<::sence of analyte < DL (Detect Limit) 

n/a indicates that spike recovery limits do wt apply when 

sample concentration exceeds spike cone by a factor of 4 or more 

Page: 33 of 33 

Analyst Dat~ Time 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits}, or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNLINM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNLINM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original1996 list was in need of field verification 
and updating. This process included researching SNL/NM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNL/NM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNLINM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNLINM November 2001a), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 

AU9-05/WP/SNL05:r5750.doc 1-2 840857.03.01 09/13/05 5:10PM 



2.0 DSS SITE 1094: LIVE FIRE RANGE EAST SEPTIC SYSTEM 

2.1 Summary 

The SNL/NM ER Project conducted an assessment of DSS Site 1094, the Live Fire Range East 
Septic System. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the septic system present at the site. This report provides documentation 
that the site was specifically characterized, that no significant releases of contaminants to the 
environment occurred via the Live Fire Range East Septic System, and that it does not pose a 
threat to human health or the environment under either the recreational or residential land-use 
scenarios. Current operations at the site are conducted in accordance with applicable laws and 
regulations that are protective of the environment. 

Review and analysis of all relevant data for DSS Site 1094 indicate that concentrations of 
constituents of concern (COCs) at this site are below applicable risk assessment action levels. 
Thus, a determination of Corrective Action Complete (CAC) without controls (NMED April 2004) 
is recommended for DSS Site 1094 based upon sampling data demonstrating that COCs 
released from the site into the environment pose an acceptable level of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1094 is located in Lurance Canyon within the boundaries of the U.S. Forest Service 
Withdrawn Area on federally owned land controlled by Kirtland Air Force Base (KAFB) and 
permitted to the U.S. Department of Energy. The site is located on Coyote Springs Road 
approximately 3.6 miles east of the Coyote Springs Road intersection with Lovelace Road 
(Figure 2.2.1-1). The active septic system septic tank is located approximately 50 feet 
southeast of the perimeter fence around a maintenance building and trailer complex that 
support the Live Fire Range activities. The system consists of a 1 ,000-gallon septic tank that 
empties to a drainfield with two 11 0-foot-long, parallel drain lines (Figure 2.2.1-2). Construction 
details are based upon engineering drawings (SNL/NM May 1983), site inspections, and 
backhoe excavations of the system. The system is still active and receives discharges from the 
Live Fire Range support building and trailer complex, approximately 50 feet to the northwest. 

DSS Site 1 094 is located near the active channel of Arroyo del Coyote in the Lurance Canyon 
portion of the drainage basin. The site geology consists of discontinuous channel deposits of 
alluvial materials derived from, and overlying, local bedrock. Bedrock in the area is comprised 
of Precambrian-age biotite-granites, metavolcanics, metasediments, and Paleozoic sedimentary 
rocks. The alluvial materials are extremely heterogeneous mixtures of poorly weathered soils, 
silts, poorly sorted sands and gravels, boulders, and blocks derived from the Precambrian and 
Paleozoic rocks. Figure 2.2.1-3 shows an outcrop of these alluvial deposits exposed in the 
stream bank near DSS Site 1094. Individual beds are also extremely variable in 
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Figure 2.2.1-3 
Alluvial deposits exposed along the stream bank of Lurance Canyon near 

DSS Site 1094 with hard hat for scale. View to the northwest. April 26, 2005 
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thickness and probably have a preferred orientation in the direction of the stream flow. 
Thickness of the alluvial fill at this site is unknown. Site vegetation primarily consists of desert 
grasses, shrubs, cacti, and sparse juniper and pinon trees. 

The ground surface in the vicinity of the site is hummocky, with a slight slope to the west. The 
closest major drainage is the active channel of Arroyo del Coyote, located approximately 
150 feet south of the site. Average annual rainfall in the SNL/NM and KAFB area, as measured 
at Albuquerque International Sunport, is 8.1 inches {NOAA 1990). Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. 
The estimates of evapotranspiration rates for the KAFB area range from 95 to 99 percent of the 
annual rainfall {SNL/NM March 1996). 

The site lies at an average elevation of approximately 5,995 feet above mean sea level 
{SNL/NM April 2003). The groundwater beneath the site probably occurs in unconfined 
conditions in the fractured Precambrian bedrock. As measured in the nearest groundwater 
monitoring well, CYN-MW5, approximately 1 ,900 feet to the southwest, depth to groundwater is 
approximately 1 07 feet below ground surface {bgs ). Groundwater flow is thought to be 
generally to the west in the Lurance Canyon area {SNLINM November 2001b). The nearest 
production well to DSS Site 1094 is KAFB-11, approximately 4.9 miles to the northwest. 

2.2.2 Operational History 

Although no precise construction information is available, records indicate that the Live Fire 
Range support building complex was in operation and discharging to the septic system about 
1983. Because operational records are not available, the site investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COGs that may have 
been released during facility operations. The system is still active and receives discharges from 
the support buildings associated with Live Fire Range operations. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 094 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1094 is recreational {DOE et al. October 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at this site. In August 1999, a backhoe 
was used to physically locate the buried drainfield drain lines at the site (Investigation 1 ). In 
September 1999 and April 2005, subsurface soil samples were collected from three borings in 
the drainfield (Investigation 2). In May 2002, a passive soil-vapor survey was conducted to 
determine whether areas of significant volatile organic compound (VOC) contamination were 
present in the soil around the drainfield (Investigation 3). Investigations 1, 2, and 3 were 
required by the NMED/HWB to adequately characterize the site and were conducted in 
accordance with procedures presented in the SAP (SNL/NM October 1999) and FIP (SNL/NM 
November 2001a) described in Chapter 1.0. These investigations are discussed in the following 
sections. 

3.2 Investigation 1-Backhoe Excavation 

On August 27, 1999, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1094 drainfield system. The drainfield was found to have two laterals, 
constructed of 4-inch-diameter, polyvinyl chloride pipe, arranged as shown on Figure 2.2.1-2, 
with an average drain line trench depth of 7 feet bgs. Although damp soil was observed 
beneath the east ends of the two drain lines, no visible evidence of stained or discolored soil or 
odors indicating residual contamination was observed during the excavation. No samples were 
collected during the backhoe excavation at the site, and care was taken not to damage the drain 
lines of this still-active system. 

3.3 Investigation 2-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures outlined in the SAP (SNL/NM October 1999) and FIP (SNL/NM 
November 2001a) approved by the NMED. On September 1 and September 2, 1999, soil 
samples were collected from three drainfield boreholes. Soil boring locations are shown in 
Figure 2.2.1-2. Figure 3.3-1 shows the additional soil samples being collected at DSS Site 1094 
in April 2005. A summary of the boreholes, sample depths, sample analyses, analytical 
methods, laboratories, and sample dates is presented in Table 3.3-1. 

DSS Site 1 094 was one of five shallow groundwater DSS sites that had 2-butanone 
concentrations above the 10 parts-per-billion (micrograms [J.tg]/kilogram [kg]) VOC trigger level 
specified in the SAP (SNLINM October 1999), and therefore required additional sampling. The 
samples collected at these five sites were all analyzed at the same time, and the laboratory 
reported detections of the same three VOCs (2-butanone, methylene chloride, and toluene) in 
generally similar concentrations for all five sites. Because these compounds are recognized by 
the U.S. Environmental Protection Agency (EPA) as typical laboratory contaminants, it was 
suspected that the VOC detections might be the result of a laboratory artifact or other analytical 
problem, rather than soil contamination. After meeting with the NMED, it was decided to 
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Figure 3.3-1 
Collecting soil samples with the Geoprobe TM at DSS Site 1094, 

Live Fire Range East Septic System. View to the northwest. April 26, 2005 
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Table 3.3-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) Soil Samples 

Top of Sampling 
Number of Intervals in Each 

Sampling Borehole Borehole 
Area Locations (ft bgs) 

Drainfield 3 BH1=7,12 
BH2 = 7, 12, 17, 22 
BH3 = 7, 11, 17,22 

3 7, 12 

3 7, 12 

3 7, 12 

3 7, 12 

3 7, 12 

3 7, 12 

3 7, 12 

3 7, 12 

--· 

8 EPA November 1986. 
bgs = Below ground surface. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Total Number of Analytical Parameters and Analytical 
Soil Samples EPA Methods8 Laboratory 

1 0+ 1 Duplicate VOCs GEL 
EPA Method 8260 

6 SVOCs GEL 
EPA Method 8270 

6 PCBs GEL 
EPA Method 8082 

6 HE Compounds GEL 
EPA Method 8330 

6 RCRA Metals GEL 
EPA Methods 6000/7000 

6 Hexavalent Chromium GEL 
EPA Method 7196A 

6 Total Cyanide GEL 
EPA Method 9012A 

6 Gamma Spectroscopy GEL 
EPA Method 901.1 

6 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

I 

I 

Date Samples 
Collected 
04-25-05 
04-26-05 
04-27-05 
09-01-99 
09-02-99 
09-01-99 
09-02-99 i 

09-01-99 
09-02-99 
09-01-99 

I 09-02-99 
09-01-99 I 

09-02-99 
09-01-99 

I 09-02-99 
09-01-99 
09-02-99 

' 

09-01-99 I 

09-02-99 



resample DSS Site 1094 and the other four sites for VOCs only, at the original19991ocations 
and depths, and to collect additional samples at 5 and 1 0 feet below the original sample depths 
at DSS Site 1094 and some of the other sites, as specified by the NMED (Cooper March 2005). 
The VOC resampling at DSS Site 1094 was conducted from April25 to April27, 2005. 
However, subsurface refusal prevented the collection of the deeper, 17- and 22-foot-bgs, 
samples at the DF1-BH-1 location (Figure 2.2.1-2). Only toluene was detected in the Apri12005 
samples at a maximum concentration of 6.63 J.lg/kg. It was concluded that the 1999 VOC 
samples were probably affected by laboratory contamination. Therefore, the 1999 VOC data 
were replaced with the 2005 VOC analytical results in the data tables and in the risk 
assessment. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at the required depth intervals. In 
drainfields, the top of the shallow interval started at the bottom of the drain line trenches, as 
determined by the backhoe excavation, and the lower (deep) interval started at 7 feet below the 
top of the upper sample interval. Once the auger rig had reached the top of the sampling 
interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe rM sampling tube lined with a 
butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven 
downward 3 or 4 feet to fill the tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNL/NM operating 
procedures and transported to an off-site laboratory for analysis. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1094 are presented and discussed 
in this section. 

Because of the laboratory contamination concerns regarding the 1999 VOC data, and because 
the site was resampled, the original 1999 VOC data were replaced with the 2005 VOC analytical 
results in the data tables and in the risk assessment. 
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VOC analytical results for the ten soil samples and one duplicate collected in April 2005 from 
the three drainfield boreholes are summarized in Table 3.3.2-1. Method detection limits (MDLs) 
for the VOC soil analyses are presented in Table 3.3.2-2. Only two VOCs were detected in the 
soil samples collected at this site. Low concentrations of toluene were detected in every sample 
collected, while a trace of xylene was detected only in the 17-foot-bgs sample from borehole 
BH2. While these compounds were not detected in the associated trip blank (TB) or equipment 
blank (EB) samples, they are common laboratory contaminants and may not indicate soil 
contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the six soil samples collected in 
September 1999 from the three drainfield boreholes are summarized in Table 3.3.2-3. MDLs for 
the SVOC soil analyses are presented in Table 3.3.2-4. No SVOCs were detected in any soil 
sample collected at this site. 

Polychlorinated biphenyl (PCB) analytical results for the six soil samples collected in September 
1999 from the three drainfield boreholes are summarized in Table 3.3.2-5. MDLs for the PCB 
soil analyses are presented in Table 3.3.2-6. No PCBs were detected in any soil sample 
collected at this site. 

HE Compounds 

High explosive (HE) compound analytical results for the six soil samples collected in September 
1999 from the three drainfield boreholes are summarized in Table 3.3.2-7. MDLs for the HE soil 
analyses are presented in Table 3.3.2-8. No HE compounds were detected in any soil sample 
collected at this site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples collected from the three drainfield boreholes in September 1999 
are summarized in Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 
3.3.2-10. Silver was detected above the NMED-approved background in all three boreholes. 
Similar concentrations were measured in the 12-foot-bgs sample from borehole BH 1, the 7- and 
12-foot-bgs samples from borehole BH2, and the 7-foot-bgs sample from borehole BH3. 

Total Cyanide 

Total cyanide analytical results for the six soil samples collected in September 1999 from the 
three drainfield boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil 
analyses are presented in Table 3.3.2-12. Cyanide was not detected in any sample collected at 
this site. 
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Table 3.3.2-1 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, VOC Analytical Results 
April 2005 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (1-!q/kg) 
Sample Bromodichloro- Carbon Dibromo-

Numberb ER Sample ID Depth (ft) Acetone methane Bromoform disulfide Chloroform chloromethane Toluene 
608533 LFR-DF1-BH1-7-S 7 ND (2.58) 
608533 LFR-DF1-BH1-12-S 12 ND (2.58) 
608533 LFR-DF1-BH2-7-S 7 ND (2.58) 
608533 LFR-DF1-BH2-12-S 12 ND (2.58) 
608533 LFR-DF1-BH2-12-DU 12 ND (2.58) 
608533 LFR-DF1-BH2-17-S 17 ND (9.00 J) 
608533 LFR-DF1-BH2-22-S 22 ND (2.58) 
608533 LFR-DF1-BH3-7-S 7 ND (2.58)_ 
608533 LFR-DF1-BH3-11-S 11 ND (2.58) 
608533 LFR-DF1-BH3-17-S 17 ND (6.56 J) 
608533 LFR-DF1-BH3-22-S 22 ND (2.58) 

Quality Assurance/Quality Control Samples (~tg/L) 
608533 LFR-DF1-EB-2 NA 
608533 1 094-DSS-TB-2 NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J =Value qualified as an estimated value. 

4.84J 
ND (1.25) 

J ( ) = The reported value is greater than or equal to the 
MDL but is less than the practical quantitation 
limit, shown in parentheses. 

ND (0.2} ND (0.31 NDj1.25 ND 0.2) ND (0.3) 
ND (0.2) ND (0.3) ND (1.25 ND 0.2) ND (0.3) 
ND (0.22_ ND (0.3) ND (1.25 ND 0.2) ND (0.3) 
ND (0.2) ND (0.3) ND (1.25 ND 0.2) ND 0.3) 
ND (0.2) ND (0.3) ND (1.25 ND 0.2) ND 0.3) 
ND (0.2) ND (0.3) ND (1.25 ND 0.2) ND 0.3) 
ND (0.2) ND (0.3) ND (1.25 ND 0.2) ND 0.3) 
ND (0.2l ND_(0.3l ND_(1.25) ND 0.2) ND (0.3l 
ND (0.2) ND (0.3) ND (1.25 ND 0.2) ND (0.3) 
ND (0.2) ND (0.3) ND (1.25) ND 0.2) ND (0.3) 
ND (0.2} ND (0.3) ND (1.25) ND 0.2) ND (0.3) 

0.612 J (1)1 1.02 5.65 0.282 J (1)1 
ND (0.25) 

LFR 
MDL 
~tg/kg 

~tg/L 
NA 
ND 
s 
TB 
VOC 

ND (0.25) 

= Live Fire Range. 
=Method detection limit. 

5.71 

= Microgram(s} per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 

ND 0.25) ND (0.25) 

= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Trip blank. 
=Volatile organic compound. 

2.39 
1.79 
1.8_1 
3.06 
3.92 
6.63 
1.38 
1.0~ 

0.917 J (1 
1.69 

0.723 J (1 

1.2 ND (0.25) 
ND (0.25) 

Xylene 
ND (0.4) 
ND (0.4) 
ND_(0.4) 
ND (0.4) 
ND (0.4) 

1.29 
ND (0.4) 
ND (0.4) 
ND (0.4) 
ND (0.4) 
ND (0.4) 

ND (0.34) 
ND (0.34) 



Table 3.3.2-2 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
Apri12005 

(Off-Site Laboratory) 

EPA Method 82603 

Detection Limit 
Analyte (!lg/kg) 

Acetone 2.58 
Benzene 0.33 
Bromodichloromethane 0.2 
Bromoform 0.3 
Bromomethane 0.5 
2-Butanone 1.7 
Carbon disulfide 1.25 
Carbon tetrachloride 0.2 
Chlorobenzene 0.2 
Chloroethane 0.5 
Chloroform 0.2 
Chloromethane 0.5 
Dibromochloromethane 0.3 
1,1-Dichloroethane 0.3 
1 ,2-Dichloroethane 0.25 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.3 
1 ,2-Dichloropropane 0.3 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethylbenzene 0.2 
2-Hexanone 1.52 
Methylene chloride 2 
4-Methyl-2-pentanone 1.09 
Styrene 0.2 
1,1 ,2,2-Tetrachloroethane 0.25 
T etrachloroethene 0.2 
Toluene 0.29 
1,1, 1-Trichloroethane 0.3 
1,1 ,2-Trichloroethane 0.3 
T richloroethene 0.25 
Vinyl acetate 1.25 
Vinyl chloride 0.5 
Xylene 0.4 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
602817 LFR-DF1-BH1-7-S 7 
602817 LFR-DF1-BH1-12-S 12 
602817 LFR-DF1-BH2-7-S 7 
602817 LFR-DF1-BH2-12-S 12 
602817 LFR-DF1-BH3-7-S 7 
602817 LFR-DF1-BH3-12-S 12 

Quality Assurance/Quality Control Sample (Jlg/L 
602817 LFR-DF1-EB NA 

8EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
LFR = Live Fire Range. 
MDL =Method detection limit. 
!lg/kg 
llg/L 
NA 
ND 
s 
svoc 

AU9-05/WP/SNL05:r5750.doc 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL. 
= Soil sample. 
= Semivolatile organic compound. 

3-10 

SVOCs 
(EPA Method 8270a) 

(Jlg/kg) 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
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Table 3.3.2-4 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 1999 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (Jlg/kg) 
Acenaphthene 160 
Acenaphthylene 147 
Anthracene 86.7 
Benzo( a )anthracene 66.7 
Benzo( a )pyrene 73.3 
Benzo(b )fluoranthene 143 
Benzo(g,h,i)perylene 80 
Benzo(k )fluoranthene 133 
4-Bromophenyl phenyl ether 117 
Butylbenzyl phthalate 90 
Carbazole 153 
4-Chlorobenzenamine 153 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 53.3 
bis-Chloroisogropyl ether 103 
4-Chloro-3-methylphenol 127 
2-Chloronaphthalene 173 
2-Chlorophenol 157 
4-Chlorophenyl phenyl ether 147 
Chrysene 53.3 
m,p-Cresol 153 
o-Cresol 63.3 
Dibenz[a,h]anthracene 83.3 
Dibenzofuran 133 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 130 
1 ,4-Dichlorobenzene 61 
3,3'-Dichlorobenzidine 277 
2,4-Dichlorophenol 177 
Diethylphthalate 76.7 
2,4-Dimethylphenol 110 
Dimethylphthalate 110 
Di-n-butyl phthalate 73.3 
Dinitro-o-cresol 100 
2,4-Dinitrophenol 367 
2,4-Dinitrotoluene 117 
2,6-Dinitrotoluene 140 
Di-n-octyl phthalate 173 
1 ,2-Diphenylhydrazine 56.7 
bis(2-Ethylhexyl) phthalate 300 
Fluoranthene 66.7 
Fluorene 113 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 1999 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (!lg/kg) 
Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachlorocyclopentadiene 193 
Hexachloroethane 133 
lndeno( 1 ,2,3-cd)pyrene 80 
lsophorone 147 
2-Methylnaphthalene 203 
Naphthalene 157 
2-Nitroaniline 66.7 
3-Nitroaniline 83.3 
4-Nitroaniline 103 
Nitrobenzene 133 
2-Nitrophenol 180 
4-Nitrophenol 110 
n-Nitrosodiphenylamine 20.7 
n-Nitrosodipropylamine 130 
Pentachlorophenol 56.7 
Phenanthrene 60 
Phenol 56.7 
Pyrene 73.3 
1 ,2 ,4-T richlorobenzene 187 
2,4,5-Trichlorophenol 153 
2,4,6-Trichlorophenol 76.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
119/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-5 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, PCB Analytical Results 
September 1999 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 80828

) 

Numberb ER Sample ID Depth (ft) (J.lg/kg) 
602817 LFR-DF1-BH1-7-S 7 ND 
602817 LFR-DF1-BH1-12-S 12 ND 
602817 LFR-DF1-BH2-7-S 7 ND 
602817 LFR-DF1-BH2-12-S 12 ND 
602817 LFR-DF1-BH3-7-S 7 ND 
602817 LFR-DF1-BH3-12-S 12 ND 

Quality Assurance/Quality Control Sample (J.l~/L 
602817 LFR-DF1-EB NA NDH 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
H = The holding time was exceeded for the associated sample analysis. 
ID = Identification. 
LFR = Live Fire Range. 
11g/kg = Microgram(s) per kilogram. 
11g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
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Table 3.3.2-6 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 1999 

(Off-Site Laboratory) 

EPA Method 80828 

Detection Limit 
Analyte (Jlg/kg) 

Aroclor-1016 1.22 
Aroclor -1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor -1260 0.943 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 
Summary of the DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August-September 1999 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83303

) 

Numberb ER Sample ID Depth (ft) (JlQ/kq) 
602817 LFR-DF1-BH1-7-S 7 NO 
602817 LFR-DF1-BH1-12-S 12 ND 
602817 LFR-DF1-BH2-7-S 7 ND 
602817 LFR-DF1-BH2-12-S 12 ND 
602817 LFR-DF 1-BH3-7 -S 7 ND 
602817 LFR-DF 1-BH3-12-S 12 NO 

Quality Assurance/Quality Control Sample (Jlq/L) 
602817 LFR-DF1-EB NA NO 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
LFR = Live Fire Range. 
11g/kg = Microgram(s) per kilogram. 
11g/L = Microgram(s) per liter. 
NO = Not detected. 
S = Soil sample. 
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Table 3.3.2-8 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 1999 

(Off-Site Laboratory) 

EPA Method 833oa 
Detection Limit 

Analyte (f..!g/kg) 
2-Amino-4,6-dinitrotoluene 6.6 
4-Amino-2,6-dinitrotoluene 5.5 
1 ,3-Dinitrobenzene 4.1 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
HMX 5.3 
Nitrobenzene 5.2 
2-Nitrotoluene 7.8 
3-Nitrotoluene 11 
4-Nitrotoluene 11 
RDX 9.7 
Tetryl 7.5 
1 ,3,5-T rinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
f..lg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.3.2-9 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, Metals Analytical Results 
September 1999 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6000/7000/7196N) (mg/kg) 
Record Sample Chromium 

Numberb ER Sample ID Depth (ft) Arsenic Barium Cadmium Chromium (VI) Lead Mercury 
602817 LFR-DF1-BH1-7-S 7 2.96 58.1 J NO 10 0.132 J 8.54 0.00621 J 

(0.0358) (0.189) (0.0268) 
602817 LFR-DF1-BH1-12-S 12 2.53 45.8 J NO 8.81 0.0962 J 5.09 0.0025 J 

(0.0352J _(0.192) (0.0296) 
602817 LFR-DF1-BH2-7-S 7 2.88 69.6 J NO 9.37 0.107 J 5.75 0.00868 J 

(0.0376) (0.194) (0.0286) 
602817 LFR-DF1-BH2-12-S 12 3.19 117 J NO 14.7 0.14 J 5.34 0.00397 J 

(0.0373) (0.2) (0.0323) 
602817 LFR-DF1-BH3-7 -S 7 2.46 65.8 J NO 9.51 0.159 J 13.3 0.0141 J 

(0.0365) (0.199) (0.0325) 
602817 LFR-DF1-BH3-12-S 12 2.48 48.2 J 0.0366 J 6.51 0.079 J 4.83 0.00399 J 

(0.463) (0.197) (0.0312) 
Background Concentration-Canyons 9.8 246 0.64 18.8 NC 18.9 0.055 
Study Groupe 
Quality Assurance/Quality Control Sample (mg/L) 

602817 LFR-DF1-EB NA NO NO NO NO NO NO NO 
~(0.00451) (0.00051) (0.00044) (0.00056) (0.006) (0.00159) (0.00004 J) 

Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 

Selenium Silver 
NO 0.456 J 

(0.255) (0.472) 
NO 0.558 J 

(0.25) 
NO 0.602 J 

(0.267) 
NO 0.573 J 

(0.265) 
NO 0.528 J 

(0.26) 
NO 0.485 J 

(0.25) 
2.7 <0.5 

NO NO 
(0.00271) (0.00073) 

BH = Borehole. J () = The reported value is greater than or equal to the MDL but is less than 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J =Analytical result was qualified as an estimated value. 

LFR 
MDL 
mg/kg 
mg/L 
NA 
NC 
NO () 
s 

the practical quantitation limit, shown in parentheses. 
= Live Fire Range. 
= Method detection limit. 
= Milligram(s) per kilogram . 
= Milligrams per liter. 
=Not applicable. 
=Not calculated. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 

. 



Table 3.3.2-10 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 1999 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.414-0.455 
Barium 0.0491-0.054 
Cadmium 0.0345-0.038 
Chromium 0.0691-0.076 
Chromium (VI) 0.032-0.0347 
Lead 0.143-0.157 
Mercury 0.00167-0.0022 
Selenium 0.245-0.27 
Silver 0.0545-0.06 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-11 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 1999 

(Off-Site Laboratory) 

SamQie Attributes Total Cyanide 
Record Sample (EPA Method 9012A8 ) 

Number'> ER Sample ID Depth (ft) (mglkg) 
602817 LFR-DF1-BH1-7-S 7 ND 
602817 LFR-DF1-BH 1-12-S 12 ND 
602817 LFR-DF1-BH2-7 -S 7 ND 
602817 LFR-DF1-BH2-12-S 12 Nb 
602817 LFR-DF1-BH3-7 -S 7 ND 
602817 LFR-DF1-BH3-12-S 12 ND 

Quality Assurance/Quality Control Sample (mg/L) 
602817 LFR-DF1-EB NA ND 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
LFR = Live Fire Range. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 

Table 3.3.2-12 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 1999 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.138-0.139 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Radionuclides 

Analytical results for the gamma spectroscopy analysis of the six soil samples collected in 
September 1999 from the three drainfield boreholes are summarized in Table 3.3.2-13. No 
activities above NMED-approved background levels were detected in any sample analyzed. 
However, although not detected, the minimum detectable activities (MDAs) for uranium-235 
exceeded the background activity because the standard gamma spectroscopy count time for 
soil samples (6,000 seconds) was not sufficient to reach the NMED-approved background 
activity established for SNL/NM soils. Even though the MDAs may be slightly elevated, the 
values are still very low, and the risk assessment outcome for the site is not significantly 
impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the six soil samples collected in September 1999 
from the three drainfield boreholes are summarized in Table 3.3.2-14. No gross alpha or beta 
activity was detected above the background levels (Miller September 2003) in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, EB, and TB 
samples. Typically, samples were shipped to the laboratory in batches of up to 20 samples, so 
that any one shipment might contain samples from several sites. Aqueous EB samples were 
collected at an approximate frequency of 1 per 20 site samples. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. The analytical 
results for the EB samples appear only on the data tables for the site where they were collected. 
However, the results were used in the data validation process for all the samples in that batch. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. Only carbon disulfide was detected in the TB for DSS Site 1094 
(Table 3.3.2-1). 

A set of aqueous EB samples were collected for PCBs, HE compounds, metals, cyanide, 
gamma spectroscopy, and gross alpha/beta during the September 1999 sampling and for VOCs 
during the April 2005 resampling at the Live Fire Range East Septic System. Six VOCs were 
detected in the EB associated with the 2005 resampling for VOCs. No SVOCs, HE compounds, 
metals, hexavalent chromium, cyanide, or radionuclide activities were detected in the EB 
associated with the September 1999 sampling. No PCBs were detected in the 1999 EB; 
however, it was analyzed outside the method holding time. 
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Table 3.3.2-13 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 1999 

(Off-Site Laboratory) 

Sample Attributes Activity EPA Method 901.1 a) (pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238 

Numberb ER Sample 10 Depth (ft) Result 
602817 LFR-DF1-BH 1-7 -S 7 NO (0.0217) 
602817 LFR-DF1-BH1-12-S 12 NO (0.0253) 
602817 LFR-DF1-BH2-7 -S 7 NO (0.0309) 
602817 LFR-DF1-BH2-12-S 12 NO (0.0296) 
602817 LFR-DF1-BH3-7 -S 7 NO (0.0312) 
602817 LFR-DF1-BH3-12-S 12 0.0253 

Background Activity-Canyons Study Groupd 1.55 
Quality Assurance/Quality Control Sample (pCi/L) 
602817 I LFR-DF1-EB I NA I NO (5.5) 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
erwo standard deviations about the mean detected activity. 
dOinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
OSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 
LFR = Live Fire Range. 

Errore 
--
--
--
--
--

0.0297 
NA 

I --

Result Errore Result Errore Result Errore 
0.2 0.0417 NO (0.141) -- NO (0.973) --

0.218 0.0486 0.133 0.126 0.889 0.985 
0.4 0.0649 NO (0.179 -- 1.6 1.29 

0.36 0.0601 NO (0.164 -- 1.38 0.891 
0.398 0.0651 NO (0.17 -- 1.05 1.14 
0.255 0.0547 0.0883 0.11 1.34 1.59 
1.03 NA 0.16 NA 2.31 NA 

I NO (6.13) I -- I 12.7 I 19.9 I NO (60.5) I --

MDA 
NA 
NO() 
NO(} 

pCi/g 
pCi/L 
s 

= Minimum detectable activity. 
= Not applicable. 
= Not detected above the MDA, shown in parentheses. 
= Not detected, but the MDA (shown in parentheses) 

exceeds background activity. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
=Soil sample. 
= Error not calculated for nondetect results. 



Table 3.3.2-14 
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha 

Numberb ER Sample ID Depth (ft) Result 
602817 LFR-DF1-BH1-7-S 7 9.69 
602817 LFR-DF1-BH1-12-S 12 5.97 
602817 LFR-DF1-BH2-7-S 7 10.6 
602817 LFR-DF1-BH2-12-S 12 6.96 
602817 LFR-DF1-BH3-7-S 7 10.8 
602817 LFR-DF1-BH3-12-S 12 6.5 

Backqround Activity<! .17.4 
Quality Assurance/Quality Control Sample (pCi/L) 

602817 LFR-DF1-EB NA ND (0.26) 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
LFR =Live Fire Range. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 

= Error not calculated for nondetect results. 

Errore 
4.16 
3.48 
3.86 
3.39 
3.93 
3.31 
NA 

--

Gross Beta 
Result Errore 

8.7 3.54 
4.96 2.8 
11.9 2.68 
10.8 2.88 
14.5 3.11 
8.18 2.81 
35.4 NA 

NDl0.509) --

As shown in Table 3.3.2-1, to assess the precision and repeatability of sampling and analytical 
procedures, a duplicate soil sample (designated 'DU') was collected and analyzed at the off-site 
laboratory for VOCs during the April 2005 resampling. Toluene concentrations in the primary 
and duplicate samples from the 12-foot-bgs interval in borehole BH2 were comparable. No 
other VOCs were detected in either the primary or duplicate sample. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNLINM July 1994), SNLINM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). Annex A contains the data validation reports for the 
samples collected at this site. In addition, SNLINM Department 7713 (Radiation Protection 
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Sample Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 
1996). The data are acceptable for use in this request for a determination of CAC without 
controls. 

3.4 Investigation 3-Passive Soil-Vapor Sampling 

In May 2002, a passive soil-vapor survey was conducted in the Live Fire Range East Septic 
System area. This survey was required at this site by NMED/HWB regulators and was 
conducted to determine whether significant VOC contamination was present in the soil at the 
site. 

3.4.1 Passive Soil-Vapor Sampling Methodology 

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can 
be used to identify many VOCs present in the vapor phase in soil. The technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor 
chemistry over a two- to three-week period rather than at one point in time. 

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof, 
vapor-permeable fabric containing 40 milligrams of absorbent material. At each sampling 
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe ™. A 
sample identification tag and location string were attached to the GS sampler and lowered into 
the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered 
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the 
upper 1 foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified EPA Method 8260. Analytical results for the VOCs of interest are reported as mass 
(expressed in micrograms) of the individual VOCs absorbed by the sampler while it was in the 
ground (Gore June 2002). All samples were documented and handled in accordance with 
applicable SNL/NM operating procedures. 

3.4.2 Soil-Vapor Survey Results and Conclusions 

A total of four GS passive soil-vapor samplers were placed in the drainfield area of the site 
(Figure 2.2.1-2). Samplers were installed at the site on May 1, 2002, and were retrieved on 
May 16, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a 
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 18 individual or groups of VOCs were detected in the GS samplers 
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installed at this site. The analytical results indicated there were no areas of significant VOC 
contamination at the site that would require additional characterization. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1094. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1094, the Live Fire Range East Septic System, is based 
upon the COCs identified in the soil samples collected from beneath the drainfield at this site. 
This section summarizes the nature and extent of contamination and the environmental fate of 
the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1094 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. No SVOCs, PCBs, HE compounds, or 
cyanide were detected in any of the soil samples collected at this site. Two VOCs, toluene and 
xylene, were detected in these samples. Of the eight RCRA metals, only silver was detected at 
concentrations above the approved maximum background concentrations for SNL/NM Canyons 
Study Area soils (Dinwiddie September 1997}. Hexavalent chromium was detected in these 
samples, but because it does not have a calculated background value, it is unknown whether 
this COC exceeds background. When a metal concentration exceeded its maximum 
background screening value, it was considered further in the risk assessment process. None of 
the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels. However, the MDAs for some of the uranium-
235 analyses exceeded the corresponding background activity. Finally, no gross alpha/beta 
activity was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the drainfield. Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the drainfield (Figure 4.2-1 ). The depth to 
groundwater at the site (approximately 107 feet bgs) most likely precludes migration of potential 
COCs into the groundwater system. The potential pathways to receptors include soil ingestion, 
dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the recreational or residential land-use scenarios. Annex 
C provides additional discussion on the fate and transport of COCs at DSS Site 1 094. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1094. All potential COCs were 
retained in the conceptual site model and were evaluated in both the human health and 
ecological risk assessments. The current and future land use for DSS Site 1 094 is recreational 
(DOE et al. October 1995). 

The potential human receptors at the site are considered to be a recreational user and resident. 
The exposure routes for the receptors are dermal contact and ingestion/inhalation; however, 
these are realistic possibilities only if contaminated soil is excavated at the site. The major 
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Figure 4.2-1 
Conceptual Site Model Flow Diagram for DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) 

Number 
of 

COC Type Samplesa 
VOCs 11 

11 
SVOCs 6 
PCBs 6 
HE Compounds 6 
RCRA Metals 6 
Chromium VI 6 
Cyanide 6 
Radionuclides Gamma Spectroscopy 6 
(pCi/g) Gross Alpha 6 

Gross Beta 6 
-------------

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or with Maximum 
Concentrations Greater Background 

than Background or Limit/Canyons 
Nonquantified Study Groupb 
Background (mg/kg) 

Toluene NA 
Xylene NA 
None NA 
None NA 
None NA 
Silver <0.5 

Chromium VI NC 
None NC 

Uranium-235 0.16 
None NA 
None NA 

Number of Samples 
Where COCs Detected or 

Maximum with Concentrations 
Concentrationc Average Greater than Background 
(All Samples) Concentrationd or Nonquantified 

(mg/kg) (mg/kg) Background8 

0.0066 0.0023 11 
0.0013 0.0003 1 

NA NA None 
NA NA None 
NA NA None 

0.602 J 0.534 4 
0.159J 0.119 6 

NA NA None 
ND (0.179) NC1 3 

NA NA None 
NA NA None 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
8See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. NC = Not calculated. 
DSS = Drain and Septic Systems. ND ( ) = Not detected above the MDA, shown in parentheses. 
HE = High explosive(s). PCB =Polychlorinated biphenyl. 
J =Analytical result was qualified as an estimated value. pCi!g = Picocurie(s) per gram. 
MDA = Minimum detectable activity. RCRA = Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC =Volatile organic compound. 
NA = Not applicable. 



exposure route modeled in the human health risk assessment is soil ingestion for COGs. The 
inhalation pathway is included because of the potential to inhale dust and volatiles. The dermal 
pathway is included because of the potential for receptors to be exposed to the contaminated 
soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the recreational or residential land-use scenarios. Annex C provides 
additional discussion of the exposure routes and receptors at DSS Site 1 094. 

4.3 Site Assessment 

Site assessment at DSS Site 1094 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
discusses the risk assessment performed for DSS Site 1 094 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 094 poses no significant threat to human health 
under either recreational or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1094. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1094 has been recommended for a recreational land-use scenario (DOE et al. 
October 1995). Because toluene, xylene, silver, and uranium-235 were detected, are present 
above background, or have MDAs above background levels, it was necessary to perform a 
human health risk assessment analysis for the site, which included these COGs. In addition, 
because hexavalent chromium, which was detected, and cyanide, which was not detected, have 
nonquantified background values, these COGs are also evaluated in the risk assessment 
analysis. Annex C provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both recreational and residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1094 is 0.00 for the recreational land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COG risk (without rounding), is 0.00. The excess cancer risk is 3E-11 
for DSS Site 1094 COGs for a recreational land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be Jess than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
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incremental excess cancer risk is 2.72E-11. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1094 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1094 COCs is 7E-10 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 7.31 E-10. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-235) had MDA values greater than 
the corresponding background values. The incremental total effective dose equivalent (TEDE) 
and corresponding estimated cancer risk from radiological COCs are much lower than the EPA 
guidance values; the estimated TEDE is 1.9E-3 millirem (mrem)/year (yr) for the recreational 
land-use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997a). The corresponding estimated incremental excess cancer risk value is 1.6E-8 for 
the recreational land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional controls is 4.8E-3 mrem/yr with an 
associated estimated incremental excess cancer risk of 4.6E-8. The guideline for this scenario 
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1094 is eligible for unrestricted 
radiological release. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Recreational 2.72E-11 1.6E-8 1.6E-8 
Residential 7.31E-10 4.6E-8 4.6E-8 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the recreational and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program) 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex C, 
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Sections IV, Vll.2, and Vll.2.1 ). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COCs at DSS Site 1 094 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1094 poses insignificant risk to human health under both the recreational 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1 094, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April 2004) is recommended for DSS 
Site 1094 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either a recreational or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1094. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEX A 
DSS Site 1 094 

Soil Sample Data Validation Results 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B]. 

Qualifiers 

J 

Jl 

n 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non--detect The analyte is a common laboratory 
contaminant. 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS!LCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available. Notit)' Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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(VOCs) :::. 
ER SampleiD 

ARCOC #602820 

050109-001 B9938-SP1-BH1-9.5-S UJ UJ 

050110-005 B9938-SP1-BH1-9.5-TB UJ UJ 

ARCOC #602817 

050049-001 SOLARDETOX-DF1-BH3-5-S UJ UJ 

050050-001 SOLARDETOX-DF1-BH3-1 0-S UJ UJ 

050-052-001 SOLARDETOX-DF1-BH2-5-S UJ UJ 

050053-001 SOLARDETOX-DF1-BH2-1 0-S UJ UJ 

050055-001 SOLARDETOX-DF 1-BH 1-5-S UJ UJ 

050056-001 SOLARDETOX-DF1-BH1-1 0-S UJ UJ 

050057-001 SOLAR9981A-SP1-BH1-8-S UJ UJ 

050056-001 SOLAR9981 A-SP 1-BH 1-13-S UJ UJ 

050059-001 SOLAR9982-DW1-BH 1-11-S UJ UJ 

050060-001 SOLAR9982-DW1-BH 1-11-DU UJ UJ 

050061-001 SOLAR9982-DW1-BH1-16-S UJ UJ 

050062-001 LFR-DF1-BH1-7-S UJ UJ 

050063-001 LFR-DF1-BH1-12-S UJ UJ 

050064-001 LFR-DF1-BH1-7 -MSMSD UJ UJ 

050065-001 LFR-DF1-BH2-7-S UJ UJ 

050066-001 LFR-DF1-BH2-12-S UJ UJ 

050067-001 LFR-DF1-BH3-7-S UJ UJ 

050068-001 LFR-DF1-BH3-12-S UJ UJ 

050069-013 LFR-DF1-BH3-EB UJ UJ 

050069-014 LFR-DF1-BH3-TB UJ UJ 

~ ~2~/,V/4'/.,r;~ 
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ER Sample ID Analysis DV Qualifiers Comments 
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ER Sample ID - This value is located on the AR/Chain of Custody. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS nwnber from the analytical data sheet. 

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments -This is only to be used if a comment associated witlr the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
tv1EKC_HE, PCBRISC 

Reyiewed by: g-: > ;;;?; --,.,......~ Date: /t:P/16/9? 
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Data Validation Qualifiers and Descriptive Flags"' 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B]. 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available. NotifY Tina Sanchez to revise 
list. 

Updated: September l..J, 1999 
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ERSampleiD 

ARCOC #602820 

050109-003 B9938-SP1-BH1-9.5-S J,A2,P1 J,B,B3 J,B 

ARCOC #602817 

050049-003 SOLARDETOX-DF1-BH3-5-S J,A2,P1 J,B,B3 J,B 

050050-003 SOLARDETOX-DF 1-BH3-1 0-S J,A2,P1 J,8,83 J,B 

050-052-003 SOLARDETOX-DF1-BH2-5-S J,A2,P1 J,B,B3 J,B 

050053-003 SOLARDETOX-DF 1-BH2-1 0-S J,A2,P1 J,B,83 J,B 

050055-003 SOLARDETOX-DF1-BH1-5-S J,A2,P1 J,B,B3 J,B 

050056-003 SOLARDETOX-DF 1-BH1-1 0-S J,A2,P1 J,B,83 J,B 

050057-003 SOLAR9981A-SP1-BH1-8-S J,A2,P1 J,B,B3 J,B3 

050058-003 SOLAR9981A-SP1-BH1-13-S J,A2,P1 J,8,83 J,B 

050059-003 SOLAR9982-DW1-8H1-11-S J,A2,P1 J,B,B3 J,B 

050060-003 SOLAR9982-DW1-BH 1-11-DU J,A2,P1 J,B,83 J,B 

050061-003 SOLAR9982-DW1-BH1-16-S J,A2,P1 J,B,B3 

050062-003 LFR-DF1-BH1-7-S J,A2,P1 J,8,83 J,B 

050063-003 LFR-DF1-BH1-12-S J,A2,P1 J,B,B3 J,B 

050064-003 LFR-DF1-BH1-7-MSMSD J,A2,P1 J,B,B3 J,B 

050065-003 LFR-DF1-BH2-7-S J,A2,P1 J,B,B3 J,B 

050066-003 LFR-DF1-BH2-12-S J,A2,P1 J,B,B3 J,B 

050067-003 LFR-DF1-BH3-7-S J,A2,P1 J,B,B3 J,B 

050068-003 LFR-DF1-BH3-12-S J,A2,P1 J,B3 J,8,83 J,B 

050069-007 LFR-DF1-BH3-RCRA UJ,B3 
----- ---- ---- --

~ '-=:::>- ~-.R.;- /..,2//(," / p /" 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1 999 

File 

Kenneth Salaz~ 

Organic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs), EPA8270C (SVOCs), EPA8330 (HEs), and EPA8082 
(PCBs). Problems were identified with the data package that result in the qualification 
of data. 

1 . PCB Analysis: The extraction holding time was exceeded for the re-extraction of 
sample 9909228-66 due to low initial surrogate recoveries. All results were non
detect (NO) and will be qualified "UJ2." 

2. VOC Analysis: The initial calibration response factors (RFs) of 1, 1-dichloroethene 
and trichloroethane were less than ( <) the required minimums. The associated 
results of samples 9909228-01,-04,-05,-08,-11,-14,-17,-20,-23,-26,-29, 
-32, -35, -38, -41, -44, -47, -50, -53, -56, -67, and -68 were ND and will be 
qualified "UJ." 

SVOC Analysis: The continuing calibration verification (CCV) percent difference 
(%0) of 3-nitroaniline was greater than ( >) 40%. The associated result of sample 
9909228-62 was NO and will be qualified "UJ." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding 
times. 

----------------------·· 



PCB Analysis: All samples were analyzed and extracted within the prescribed 
holding times except as noted above in the summary section. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
chloromethane, acetone, 2-hexanone, and vinyl acetate were > 20%. However, all 
associated sample results were ND. Thus, no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
2,4-dinitrophenol, 4-nitrophenol, carbazole, pyrene, 3,3' -dichlorobenzidine, 
indeno( 1 ,2,3-cd)pyrene, and benzo(g,h,i)perylene were outside QC limits. However, 
all associated sample results were ND. Thus, no data were qualified. 

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate percent recoveries (%RECs) met QC 
acceptance criteria. 

PCB Analysis: The surrogate %RECs met QC acceptance criteria except for the 
following. The %REC of sample 9909228-02 was slightly < QC limits (46. 5 < 46.8). 
However, all other QC criteria were met. Thus, no data were qualified. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance 
criteria. 

HE/PCB Analyses: No internal standards were required for these methods. 

Matrix Spike/Matrix Spike Duplicate {MS/MSD) Analyses 

VOC/HE/PCB Analyses: The MS/MSD met QC acceptance criteria. 

SVOC Analysis: The MS/MSD met QC acceptance criteria except for the following. 
The MSD relative percent difference IRPD) of 4-nitrophenol was > QC limits. 
However, the MS/MSD %RECs met QC acceptance criteria. Thus, no data were 
qualified. 



laboratory Control Samples (LCS/LCSD) 

All Analyses: The LCS/LCSD met OC acceptance criteria. 

Other OC 

VOC Analysis: A field duplicate was submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheet. No target analytes 
were detected in the equipment blank (EB) or trip blank (TB}. 

SVOC/HE/PCB Analyses: Field duplicates were submitted on the ARCOC. However, 
all sample results were ND. Thus, RPDs could not be calculated. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

--------------~~~~~~-----~~~-------~ 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz I'M 

Inorganic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA6010B (ICP metals), EPA7470/1A (Hg), EPA9012A (CN), and 
EPA7196A (Cr6+). Problems were identified with the data package that result in the 
qualification of data. 

1. ICP Analysis: In the initial calibration blank (JCB) and/or continuing calibration 
blank (CCB), cadmium {Cd) and arsenic (As) were detected. The Cd result of 
sample 9909228-57 and the As result of -24 were positive, less than ( <) 5X the 
blank concentrations, and will be qualified "J,B3." Silver (Ag) was detected in the 
CCB and method blank. The results of samples -02, -06, -09, -12, -15, -18, -21, 
-24,-27,-30,-33, -36,-39, -42, -45,-48,-51,-54, and -57 were positive, <5X 
the blank concentrations, and will be qualified "J,B,B3." 

Hq Analysis: In the ICB for the equipment blank (EB), mercury (Hg) was detected 
at a negative concentration. The absolute value was greater than ( >) the 
detection limit (DL) but < the reporting limit (RL). The associated result of sample 
9909228-61 was non-detect (ND) and will be qualified "UJ,B3." Hg was also 
detected in the method blank for the field samples. The associated results of 
samples -02,-06,-09,-12,-15,-18,-21,-27,-30,-33,-39,-42,-45,-48,-51, 
-54, and -57 were positive, < 5X the blank concentration, and will be qualified 
"J,B." 

2. ICP Analysis: The MS percent recovery (%REC) and the MSD relative percent 
difference (RPD) of barium (Ba) were > QC limits. The associated results of 
samples 9909228-02,-06,-09,-12,-15,-18,-21,-24,-27,-30,-33,-36,-39, 
-42,-45,-48,-51,-54, and -57 were positive and will be qualified "J,A2,P1." 

--------·----····· 



Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

ICP/Hg Analyses: No target analytes were detected in the blanks except as noted 
above in the summary section and the following. Ba was detected in the ICB and CCB 
for the EB. However, the blank concentrations were < the associated Dls. Thus, no 
data were qualified. 

CN/Cr6 + Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate IMS/MSDl Analyses 

ICP Analysis: The MS/MSD met QC acceptance criteria except as noted above in the 
summary section. 

Hg/CN/Cr6 + Analyses: The MSs met QC acceptance criteria. No MSDs were 
performed. However, replicate analyses were performed as measures of laboratory 
precision. 

Laboratory Control Samples ILCS/LCSD) 

ICP Analysis: The LCS/LCSD met QC acceptance criteria except for the following. 
The LCS %RECs of Cd, Ag, and lead (Pb) were outside QC limits. However, the 
LCSDs met QC acceptance criteria. Thus, no data were qualified. 

Hg/CN/Cr6 + Analyses: The LCS/LCSD met QC acceptance criteria. 

Replicates 

ICP Analysis: No replicate analysis was performed. The MS/MSD were used as 
a measure of precision. 

Hg/CN/Cr6 + Analyses: The replicate analyses met QC acceptance criteria. 

JCP Interference Check Sample IICS) 

ICP Analysis: The ICS met QC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No ICS was required for these methods. 

-------------------· -------------



ICP Serial Dilution 

ICP Analysis: The ICP serial dilution met QC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No serial dilution was required for these methods. 

Other QC 

All Analyses: Field duplicates were submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheets. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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ER Sample ID -This value is located on the ARJChain of Custody. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA60l0, EPA6020, EPA7470/I, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
lvlEKC_HE, PCBRISC 

Reviewed by: 'Z$:;; r.,. ~~ Date: /..).//1/,Fe; 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers maybe used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSJLCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MSIMSD) do not meet acceptance criteria 

Insufficient quality control data to determine labo~tory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSJLCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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ERSample 10 

ARCOC #602820 

0501 09-004 69938-SP 1-BH 1·9 .5-S J J,B J,B 

ARCOC #602817 

050049-004 SOLARDETOX-DF1-BH3-5-S J J,B J,B 

050050-004 SOLAROETOX-DF 1·BH3-1 0-S J J,B J,B 

050-052-004 SOLARDETOX-DF1-BH2-5-S J J,B 

050053-004 SOLARDETOX-DF1-BH2-10-S J J,B J,B 

050055-004 SOLARDETOX-DF1-BH1-5-S J J,B 

050056-004 SOLARDETOX-DF1-BH1-1 O-S J J,B 

050057-004 SOLAR9981A-SP1-BH1-8-S J R J,B 

050058-004 SOLAR9981A-SP1-BH1-13-S J J,B 

050059-004 SOLAR9982-DW1-BH1-11-S J R J,B 

050060-004 SOLAR9982-DW1-BH1-11-DU J J,B 

050061-004 SOLAR9982-DW1-BH1-16-S J J,B J,B 

050062-004 LFR-DF1-BH1-7-S J J,B J,B 

050063-004 LFR-DF1-BH1-12-S J J,B 

050064-004 LFR-DF1-BH1-7-MSMSD J R J,B 

050065-004 LFR-DF1-BH2-7-S J R J,B J,B 

050066-004 LFR-DF 1-BH2-12-S J J,B J,B 

050067-004 LFR-DF1-BH3-7-S J J,B J,B 

050068-004 LFR-DF1-BH3-12-S J J,B J,B 

050069-005 LFR-DF1-BH3-GS J,B J,B J 
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DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz~ 

Radiological Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817 /602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA900.0 (Gross Alpha/Beta) and HASL300 (Gamma Spec). Problems 
were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: In the method blank for the equipment blank (EB), lead 
(Pb)-212 and thorium (Th)-232 were detected. The associated results of sample 
9909228-59 were less than ( <) 5X the blank concentrations and will be qualified 
"J,B." In the method blank for the field samples, cesium (Cs)-137 and uranium 
(U)-235 were detected. The Cs-137 results of samples -03,-07,-10,-13,-16, 
-19, -22, -25, -28, -31, -34, -37, -40, -43, -46, -49, -52, -55, and -58, as well as 
the U-235 results of samples -03, -07, -10, -16, -37, -40, -49, -52, -55, and -58, 
were <5X the blank concentrations and will be qualified "J,B." 

2. Gamma Spec Analysis: The replicate error ratios (RERs) of zirconium (Zr)-95 for 
the EB and americium (Am)-241 for the field samples were greater than ( >) 1 but 
< 3. The Zr-95 result of sample 9909228-59 and the Am-241 results of samples 
-03, -07,-10, -13, -16,-19,-22,-25,-28,-31,-34,-37,-40,-43, -46,-49,-52, 
-55, and -58 will be qualified "J." 

3. Gamma Spec Analysis: The negative bias criteria were not met for the Cs-134 
results of samples 9909228-25, -31, -46, and -49. The results were negative 
and < the associated negative MDAs. Thus, these results will be qualified "R" 
(unusable). 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 



Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: No calibration data were provided. However, the case narrative stated 
that the instruments were properly calibrated. 

Blanks 

Gross Alpha/Beta Analysis: In the method blank, gross alpha/beta were detected. 
However, the blank concentrations were < the associated 2-sigma uncertainties. 
Thus, no data were qualified. 

Gamma Spec Analysis: No target analytes were detected in the method blank except 
as noted above in the summary section and the following. Actinium (Ac)-228, Pb-
212, radium (Ra)-228, and U-235 were detected. However, the blank concentrations 
were < the associated 2-sigma uncertainties. Thus, no data were qualified. 

Matrix Spike (MS) Analysis 

All Analyses: The MSs met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

All Analyses: The LCSs met OC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analysis: The replicate analysis met OC acceptance criteria. 

Gamma Spec Analysis: The replicate analysis met OC acceptance criteria 
except as noted above in the summary section. 

Tracer Recoveries 

All Analyses: No tracers were required for these methods. 

Negative Bias 

All Analyses: All results met negative bias OC acceptance criteria except as 
noted above in the summary section. 

Other QC 

Gross Alpha/Beta Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB. No field blank (FB) was 
submitted on the ARCOC. 



Gamma Spec Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB except Ra-226. However, the 
blank concentration was < the associated 2-sigma uncertainties. Thus, no data were 
qualified. No FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Data Validauon Summary 

Site/Project: ,11;,"'- f R S;.p h .. Syne""' s 

AR/COC#: 60l~ ;).u/pOJ-811 
Projectrrask #: l :).)~ • Ol. OJ.. 0\ #of Samples: 6 ~ Matrix: Sl SO.'( /II qt l<~c<W 

Laboratory: G E l 
Laboratory Report #: 9 '1 0 Cf 'l ~ g Ac I C 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. l ntemal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

ll 
(J.I 

II. 

Estimated 

Not Detected 

Not Detected, Estimated 

Unusable 

Chetk (\)) 

Sha,kd Cdls 
NP 
( >thc1 

Acceptahle 

Not Applicable (also "NA") 

Not Provided 

Laboratory Sample IDs: q Cf 0 9 J. ~ & -0 I }i...-.. - 6 8 

v 
v 
t/ 
~ 
v 

J 

Reviewed By: r --- Date:_ IV/6~-· 
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Holding Time ..... d Preservation 

Site/Project:,M,II\-Eg ~t:c. 5)s\t,-.r AR/COC #: b O?...i/ ;)0 /602. <& /1 Laboratory Sample IDs: q 10Cf ;z.J.g -0 t .ft.,.,-' - 6 'I 
Laboratory: G.~ L Laboratory Report#: q <fO~ ::J.;Lg Arlfl 

# of Samples: f:. ~ Matrix: S1 so; I /I! .:t'{ ~<.U....,s 

",.,.,,,,,<,.,.,,.,.,,.,.,.ilfl\lll~i !iillil1 lll1~~~~~~~~~~\,lti\,lil~~t 
G'PA 8-08J . s-,.~a. re-u·IJ"~~.......J .,~ ~ ~~ 

Cf90t:t).J.g-6t, (Pc&s) 7J..r>..'r<:J 6 ;VA- NA ~"<...l-o/¢1,../$"'~/eu;)...v-,~. 

NA .. )./.>+ Ap~l."c.o.!:.t& 

Reviewed By: ~ --:;?" s;r---.,_.-.__S, Date: I,J/11/f s; 

B-13 



Volatile Organics (SW 846 Method 8260) Page I of2 

Site/Project"'""-~ ~}; s. .5~~t ..... .J ARJCOC II: 60J <&.f-0 {60 ') 817 II of Samples: I Cf Matrix: _.....,O:....:.t--=-1 _________ _ 

Laboratory: Gt- L Laboratory Report II: 'f roc:p .. ~ ~Aid Laboratory Sample IDs: rtO'i'))l{-Dt,-os I -()${,-11, -l'f,-/7,-)o,-).],-.)-6; -.J'=t .->.2,-Jr 
• v • < I 

Methods: f:P-\&;24oA ____ Batchlls: ISg-"0~4 -~S,-'1I,-'1'f,~l4,,-,-a,.5J,-s-, 

=·k!:!Vr!/T 

:~~:~ :~~, :~ ,~~~~~! ~frl~l,!~ 
1 174-87-3 1Ch1orometlwlc lv'IO.IO I ,/ I V I V I}L.I,KT V NA v v I v 
1 174-83-9 IBromomethanc I 110.10 I v I I I I I v 
· 75-00-3 Ch1oroethanc 0.01 v · 

75-09-2 lmethy1enechtoridc(Joxblk) II lo.ot I J I I I I I >V I I I I I I I I lb.-.~-
::~ ~: ~:~{'~{·~ ~;~;::: 

I 

, ~= 7.~.,~~~4: ::/ l;HIIkJilui'iilitlielii'':::j,,: "' r' n:~o:.: 1 :~: :f :::: =~~ 'Tiftr:J= = ?'/'''''' 1:==:;.,, ,,,,, I =:<;;.. t '-~=:v~;:: .~"' ,, "·'" 1, ,~ :w=:: rrnsr ''' ~ :r:::r 1 ::=:: 1 ,,,,,, := ~"'''']'''~'-'·''·" '"' 
1 : n•34'3 :::, : t;'CIIkhlurolin~'>:;::=:::=::= '"' iHO:=' 1?':'::::= ,;::;:,_:: '%'\Z'?:i ::::-=: if:::=:· u::::: /=?::;1':.::::.::· }:=::==::1:::::::;:: :::'::::i'tt <!(=?'it ==t=::::::: :::::;: :;: ::: :==.: ::=: ''''.' :=:: • ,, · =::;:::: ;:;:;:-::;:::: "'"'' ·:::=::::t '' := ''"'i :=: 
r 67~Ci6,:ro:: =:• C.1JiiriiriJ"i'Qi:::,:·::=~/i·~''i·=j::;:;.:.:::< =;: o.i:l~f ;::,::;;;:=;·. ,,,.,.,,,. ::=;::: :-::: ,,,. ::·:·=::.' ,;t•::=·:. ·"''' =-=:•::'::··: =··;::;:::-:: =·::~·~:-;:::: ··=w:•:•:.:,::: =/::::;::}':• ;:=?==::=·: ··:·=::•::'n'' ''''"' ::•:· ·::::: '"' =:=:.: ·•::·•: :::•·:::- ,;;~·:.:··· ~==~::• :=::::•>'' ._ .. , ;;=:::·=::=· ,.,, ::'::::;, ": 
r t07'o6'2· :• i,tcillct.toroetJiiilit=:=·:::-:;:u=:= ''. oJ:6:: ::=:;:'' =::: :::• :::::: ::::::· : :== "'=.: . .::•, ,;:,;::; .:::::::: ; :.:: ,:;;::.;.;;." ;;;:;:;:::= :::•::::=,;::=; ,,,,,,,,,,,., :•=::::y;•· ,.,, , ,; ;; "' :: · " ' ' :. := :•. ::::; :;;::;:;:••·: :;:::,,, :ii. ;;.:;.: """ ,;: ::: 
t 78:1)l~3. :: : i-'biila'iiiiiietltirliik'ir::F==· ::;: :.: o:o.r;:: ··: :.:: :::::: :, , :,:: ::-. ..:: ' · "'"' •:''''" · · · =: :;:·:::::;: ::::;:::·:·~ ;::yg==.: :;n::;::::: "\iii::;:. :::: · ·· · ·· · .~6 '':'" ::,=::::: .;::=: .:;::;:;:: .· .. ···. " ::.::=:.·· :: ::::•: :•::: 
2 71-55-6 1,1.1-trichlorocthanc 0.10 fl./A 
2 ·• ~~IM)ilielriiciilcirici¥)i:":::/' :.::=: :=:, ... 
2 Bromodichloromethane 
2: :·. I7H7"~::: .:•; ill;Z"IIiduui'~liriiiillli~:·.; .=:=; ;::lt::l())}l(l) 'Uf : ::; ,. ,,,,,,,j'i''Jtt'FT?:::I:=::J: ; ; a•;;:=:=:t;::;:;;.:l::::?:d>\:;:=·er=•::::;):::r:n::?::::; I:·::-:: :::·:: ::;:: "':.: :r::~::j}: :·[::: ·=:+= : ...•.... 
2 I 10061-01-5 lcis-1.3-dichloropropcnc II 10.20 

.. 124·'10·1 Dibromochloromethanc II 10.10 
2 179-00-5 1.1,2-trichlorocthanc I I 10.10 
2::·:m:.:.t3~;z:·::~::.lii~iti~:rtl?=·==:·:·::===:•::··:=:==:=·=:=:;=:=r:r•:roJti'I'''''.'J;;::=.:::rl::tc?t.rJTTr:T·::.:t::-:;::.:rr:::=:t'•.::=:=:i;~\7''1EV:·::J:vcunWEJJ'tZJI'V'•·l· ·:::~:• ;J :::::J::;;~·;:,::;::r ":<•=·:· 
2 II0061-02-6Itran.s-1,3-dichlor~ II 10.10 .. 
2 175-25·2 Bromoform I I 10.10 X_ 
3 108-10-1 4-mcthyl-2~tAnone II 10.10 f\/~ _J,t 
3 1591-78-6 12-heKanone I I 10.01 L.2'L...:l 
3·:· ltnt&4 · ···li'etractiloi'iiethene'':::=:::=:: :HTfiQ'"'J••::;:lr= 5[:=::::::1:·:'=::l::;.;:::: ···:t-:·;:::·::····.·:•:-:.:l'=.::;:.;.; .. .t:::·· 

3 79-34-5 1,1,2,2-tetrachloroethane I I 10.30 _j 
3 1108-88-3 lto1uene(l0xbll<)_ I I 10.40 v 1_\{_Lv L-:.t Lv __l__~ l 

c-:c-:f•l::·= ::r:::;;: r:.;.-::-::····· 1 II0&;90c7:.~Tchliirtiiielii~n~: ::: :=: ITToJo' ·~ CC;'·l:·::::·:.; 
··•:r::.-::·:· ·····:::t7:'''JdZITlli:;z:;;JLv?JDJli"V···I•::·.l(••·l#4'····. 

3 1100-41-4 IEthylbenzene 0.10 
) 100-42-5 Styrene 0.30 
3 1330-20·7 I 'i)'1enes(total) 0.30 

l/ tJ~iliduu.ruetliyieiiHIO:Iaif =o.r:: Vlcnn'"•::•=···=l=•·'"'·" :·•\W?· >f•··. 71 CC'>C';f: :):''I\'''' f[):;: •::: I :•=: :;.: :. : •......... 540-~9~ -,v,e.;. ;.pr f'o/>k Nllr I 1\/.lt /JA, AlA 110-75-8 12-ehloroethyl vinyl ether 
~O?,-o)4 I L/: ..... J./h.e+-.1, II tol ..; v J,.'f I v ~ -..J .. -" .JL 

Comments: Noles: Shaded rows ar< RCRA compounds. 
C!>c'-" c)'~ o QrP'·'I:.~ ·w 5-,J\o.) ...o 1, -os-, --()8"; ..._.{ -11 OAiy. 

;.fA"' M~ ~~tpp,.-~,~lt 

Reviewed By: ~ ;z-.:2S""" ~ Date: 11/;pl ~5 
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Volatile Organics (SW 846 Method 8260) Page l of2 

Site/Project:;\{,..-;&~~.-"' Srsle .... J ARJCOC II: ~0~ S )-D 16o 'J.S (7 II of Samples: '3 Matrix: At t.<.e<'&.<.J 

Laboratory: G f L Laboratory Report#: <1909 ;1)8 trtd Laboratory Sample IDs: _ Cf 70 Cf ).~g- 0'(- p,-68' 
Methods: tPA %J.60A Batch lis: 15~0 7-< 

·~ ,, - t'~ !Jfii ~~r1~~~, 
1 74-83-9 Bromomethane 

L'' '7s~at4'':?: viiiYI'i!hllilid~''';':::::'=:::')::::,:SIT:~=: ::::u .:::·::::: r,.,.,,,,,,,,, 
1 75-00-3 Chloroethane \1 0.01 ,l, V J 
1 75-09-2 methylene chloride (lOxblk) ,/ 0.01 ./ v V 
I: 67-64-l '"' acetliiie(lGxbUiL=>: ·::';::::::: 1\l' (i'Ol>=' ::=::'::(/:\·: '" =:::::;"J?,;:::::; :::};;tz;:,::;:::Jt)\ ,:::;,(;:{(' ::::;:': :;;:, ,,,,.,. ·=/?:::·,:: :::=·::·::,:,:::: ::::;: ::··::::' ··=·=::;' ;:;:'.:·,; ,,,,;·:::: .... ::=;:;: '' :::: ··::;':':: ,,,-··. ''' ,;;;,,:;,,,.:;: ::;: ,,_,,., .. 
I 75-15-0 carbondisulfide -~ 0.10 A/A ,/ -./ 

2 71-55-6 1,1,1-trichloroethanc 0.10 v ../ 
2 s6S3;5" ' 'cai-bO'ii'ieilii~w;;fia~:t::'::>= tv &10=: ::;:':: 2':: ,:::v::: \7}:";-L :!!> ''.:!.' 'dtl ,,.,, '"i!J:'':''''~~ 'EJSlll: ·'J: 1$ : 'P:t ''l ·t ::::'I 
2 75-27-4 Bromodichloromethane lL 0.20 -V V 
2 7&;ns> : ·. L2~illdalilr~iiriiiiii.ii'li''''\':' ; v cnn:' ,,, :: :;;;;;: : '"'{/::/: ::':V:';/:):' 
2 10061-01-5 cis-1,3-dichloropropenc \10.20 v y 
2 :: 79-0F6 · · Trlchloroe:illeiie =: ': " ::\: ' v o:3o: , ''' :''fii~l4' 
2 124-48-1 DibromochloromeU•ane h/ 0.10 V T \7 

~: ;t~~:~ .:: ~l~~~~~~~:~~/~0~:::;::;: :=i~: ~:;g, ;::::. :: :: :::~=:::.l \/ 
2 10061-02-6 trans-1,3-dichloropropene O.IQ_ _I V. 
2 75-25-2 
3 108-10-1 
3 591-78-6 
3 : 127;18-4 ':' 

[:l_ lt00-41-4 _lgllylbef1Zene I v'JO.IO I l I v I \/ 
[:l__lt00-42-5 !Styrene ----1~10.30_1 I I V I ./ 
13 

kii0-75-8 j2-chloroetfCt;leU•er 14 .. ± 1 JAM j /1/A 
Oi~S-'1 V~l . k v --- -.../_ v 

·····t:.:::•rr::mt·'':J:••I't:::::•::q:::y:.F'::IT•I?SJ: llLI l :::q,, dllJ ::1 ·.·:::~:1::: T' ''':il' '::::::::;::rl ;::::·:·, •. 

Ji;;: :::::.1 I;' 1\';:::.::::[:'ii;ZJ:: ''''-'' n::=:!:'t:':' L':··:•f::':'l TFTfl•~c:f}:j:::iJ''. ::ol.:f?l?::d:Lf:':': '''''T''"'' Ci' 

.• -.:::::i;?z::::;t;::c":'r.·: •=1:/H'.:::·r=···,::: F ·1···:r"J'''''D;SJ2 

''"''''l'•l=t' 1:1:·1'1:1: l p;j .:'1 :::::[2.:.::::31::' :: 

. .,.,,.,,,:r.rw??TITFYS:Imr: <I =:: 

tvkl ~ \Z 

L'"lS" 

>,j 

...... 

r 
.. 

I I 
,.....,-. -..--. 

... ·. 

lL 

Comments: (p~'.liV.S.t ~.\,'-..! 0" o. S ...,lll ~ ~ ~ Noles: Shaded rows au RCRA co111pounds. 
- - $'06. 

111.4-•M.·• Af-91·~'1 

Q) $ G-j) lti <V"C.. Gl::. .,...J l b s . 
ReviewedBy: ~ "'G!"= ~ Date: W/1/9<;-
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Volatile Organics 

Site/Project: A1o ..... ·fQ $ph1. Sy.sle ..... f AR/COC II: 6 0 ;;l.8' J.u/6 0 ') g 17 

Laboratory: 6 k (... Laboratory Report#: 9 'jO 'P-J-8 A-It) 

Page 2 of2 

Batch#s: IS~07) 

il ofSamp1es: ;;).,;J.. Matrix: /Cf ~;I / 3 <'tf"'~"-J 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

1:; :·u·,:•,.rlli,,~~m~~~.iJ~Iilil~l~!\"~~~~~ll~fill~llli~I111J~!I'~~~\IJ "~~l,l[m:!:,l:~l~~~~r;J:;,!ii:!:l:~~\:illl:·f'ii.·t:!i~,i::J::,• 
1\\\ 1-----_ 

~~seJ. ~ 
~ 
~ 

SMC I: -.+-Bromofluorobenzene IS 1: :Ehonteeah~F9HUl~ ~(~,._'!..£-¢ 
SMC 2$'2 PichloreeHtan~ IS 2: 1,4-Di~benzene-J-.,1 
SMC 3· oluene-d8 IS 3: Ch.lorobenzene-d5 v 

Dibr··~<>ft ... ~-t:>:....v~ w 
tJ.I<I'I'f 

B-19 

~ 

Comments: ·~~/ ~ 

CO..li~~ • .,., I 

~ 
~ 
~ 
~ 

· ~ i,t-J.;J...Ior<J~~t-.t. cl-..l -1-r,..,I..I~J.;Q..~~ ~J ,\...;·~;""! c.-l•!., /U:J 
< .h. rt..t"'~t -·""··...., ....... ~. All ~,etc;. SGL-p~ ~ .... il:r ~ 

r ,, No ~ ...... ;n ~ r ..... .,., . .rrvJ '\U:s. 
=~d-lcYO ....... ~""<-, CXC..e-~ ... e. ,J-L...)(A .. ~ I~ vt1.,.,r ~c.•·+-... ·k ha.J. C(..v 

o/.Os "::>.).,% •. A-ll<>.)~<><.. S.'tiDrt.S ..... t\:t ~ AJO. iLs,""""J"'-\,_ 
~ zv.. ...... tr"t:eJ. 



0~e~i3'olatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project: Ab"' -fR ~.pl;c,. .s-ysk-J ARJCOC #: Co> <?J/60')k 17 l~ll, Laboratory Sample IDs: 'f1t/1 ))If -0 11-06,-c)Cf, -01 -1 ~- -18,. -,)1, -) 4, -; 7. 

Laboratory: G& L Laboratory Report#: Cf1o 9 JJMtd 11 
-30,-31. -Jt - 31.-vJ, -t~s-,-'ti>'Sf, '-f't.-~7 

r I r • • ' 

Methods: t..PA g ?-7 Cl <::-
# of Samples: ( 'f Matrix· ~.,~·I Batch #s· /S80t6 

I: :::::::: ~~~,,~~j,,~i~~ "::,~:~: 
I V V 1./ V 

11 I BN llll·44-4lbis(2-Chloroe1hyl)ether 1110.10 I l I \/ I i/ 
It I A 195-57-8 12-CWorophcnol I llo.so I I I v I J vTZ:J "/T;I''-1 v I v' 
I BN 541-73-l 1,3-Dichlorobenzc:ne 0.60 ../ V 
1• tm: IP~;4ti-t iA•PIWi9.ffib~::.:::,:{n• · •• ~;W:· :::r\1!;? ::::\tTL 
I BN 95-50-1 1,2·Dichlorobenzene 0.40 _·,/ ..J 

II I A 195-48-7 12-MethytphenolfO-t-~S~~\-1 r lo.7o I T I -./ I v 
It juN 1108-Q0-1 jbis(2-chloroisopropyl)ether I¥ jo.OI I I I V' J~ I Jl I ..,V I 
It I A It 06-44-5 14-Methylphenol I lo.60 I I I N A I .1\/..t r-A/41-NA I I I I I I I I I (1/ It 
It IBN I621-64-7IN-Nitros<Hii-n-propylamine lvlo.soll I v_I_V"_ I V I v I J I J I _L_[ / lv IV Ll_j \./ 
11 ...• 1 JJ.N .I67:F~1_•.J!f~~~~hl#~ilill!i~:?'•: :::: •jjjqi~pl.: t:J::)ti.il FN6::•t::\;Z(J ." :•:~::.+•.::::1 .::. 
1~ ·.1. !3.N.-JQ~:?5).·•·l~itr<lii#Jii'J:·:LL. u:.;:IJ,j9.,79••-•lr ::K±~:Jm\%Tit\ln ·I···:•·: I .J:I n:tmiTS[IT'•n:FlW!::H•:I·m::'::•l:•··• :::·.·1 ~·-···· :::·:·.::1 ••····1 .• ··• f 

.
1
. . .. I .... . 

: ~-~-->~:~::: .::· .. :~:::· .. . 

12 I BN 178-59-t IIsophorone I 110.40 I I I \/ I V 
12 I A j88-75-5 12-Nitrophenol lllo.IO I I I ..j I \1' 
12 I A 1105-67-9 12,4-Dimethylphenol II 10.20 j I I V 1'\1 
12 I BN 1111-91-1 lbis(2-Chloroe1hoxy)methane 1110.30 I I I \/ I -../ 
12 I A 1120-83-2 j2,4-Dichlorophenol II 10.20 I I I V I V 
l2 I BN 1120-82-1 ji,2,4-Trichlorobenzene I \ 10.20 I I I 'v I d_ ~I J' LL I v LL_L\L_ 
12 I BN 191-Z0-3 jNaphll1alene I jj0.70 I .J I .../ I v 
lz I BN 1106-47·814-Chloroaniline lllo.OI I y I v I .,J 
j2 I BN 1&7-68-3 IHexachlorobutadiene I 110.01 I 11./1\ I V I .,/ 
12 I A 159-50-7 14-Chloro-3-methylphenol I I j0.20 I I I ../ I V vl~l~ / V'l_v-
12 I l3N 191-57-6 12-Methylnaphthalene 1/ jo.40 I I I _ ../ I If 
IJ j BN j77-47-4 IHexachlorocyclopentadiene II 10.01 I I I ../ I \/ 

13 I A IR8-06-2 j2,4,6-Trichlorophenol JJio.20 L_l_ __ L_\1' _ _1 '/. 
jJ I A j95-95-4 12,4,5-Trichlorophenol __ J-t 10.20 I " I V I V lJ i'_ j,l_ ' ~ I .V 
Comments: Notes: Shaded rows are RCRA compounds. NA~ ;11~:, Appi;(A..h 

W ~:ttJ J..,.p. ""'i s-~,...;H.J. ~il rots .... I 1-l- ,/<A); ~o Rt>O.s cc...(c. .... t "'t~~. 
G) Nc ~ s"'b .... ;~k_J .,_ Y\A. l.O C.. Reviewed By: ::;;:2::;: ~ ~- Date: l~//6/?,. 

(} Cc..v %0 r.ppt.~.., ~ ,SA...~t.u. - 4 Y,-SI, -S"'i, o-J. -!;"') c""l'r. B-20 



Semivolatile Organics bu ).~J..U . 

Site/Project: ;V~ .. -t-R ~~.c. ~y,s\u-. s ARICOC #: t;6{}fj ;}o /6& i (? ,t:~t Batch #s: ____,/....~.5-"'l(-=0;.....:1c.::b'-------------------
Page 2 of 3 

Laboratory: 6~{... LaboratoryReportll: 'f7vj)..)f;-!lf1tJ #ofSamples: Jt:; Matrix: 5o,·l 

, •.• o:;::· ••••••.•. ,, .. ,.,, •...• ,,.,, ..•.. ,. .. , ... , .• ,".··'·'·'·····:0:-·j~ :~i1rill '~!1 ~~ ~~~ ~~~i !tl: [~i1~f~~, ~~~ i~!~ ~i~~liJfJ,~~~ . .· . 
3 BN 191-58-7 2-Chloronaphthalenc v-1o.8o 1 Al __ 'L'_lv_J __V I ,L I _] ___ j _ _l '--~I I #4- L____i_ _! _ _ALA_ I v 
3 BN 188-74-4 12-Nitroaniline (o-' 0.01 I \/ I ;/ I J 
3 BN 1131-11-3 IDimethylphthalate 0.01 I NA I \j I J 
3 BN 1208-96-8 IAcenaphthylene 0.90 vlv 
3 BN 1606-20-2 12,6-Dinitrotoluene 0.20 .v v I v· 
3 BN 199-09-2 IHiitroaniline {,..,-:.}_ 0.01 _y__ vlv 
3 BN (83-32-9 Acenaphthenc 0.90 #6. /I \I v ..; J J JIJ 
3 A (.51-28-~ 2,4-Dinitrophcnol 0.01 v __Ll.,j_ ~ 
3 I A 1100-02-7 14-Nitrophenol II 10.01 I .J VI 1/' ./I \71--..t 1-/ v 3S:~ -J].~ 
3 I BN 1132-64-9 IDibcnzofuran II 10.80 I fi/A _:L I v' _}L 
J{•DN. ll21"'14,:(ji;4~p;4~0i~t~etj~: _:::::. ::: ••:H•ItJ&.i()j. ')J.·.·y • ;z; ••.• r?=·V1u:Ellillk''? , · ···: ···I:·:;¢1'I¢1:1Kzlli!;.V\l tV .t:w•::J§:'IUJillliliE!n •'I• YJ:'··?t···••·,-, •• ····I·· 
3 I BN 184-66-2 IDiethylphthalate O.ot vlv 
3 BN I 005-72-314-Chlorophenyl-phenylether 0.40 via/ 
3 BN 186-73-7 (Fluorene 0.90 \v v -£ 
3 BN 1100-01-6 14-Nitroanilinc (D-) 0.01 v \/ .J 
4 A 1534-52-1 14,6-Dinitro-2-meihylphcnol 0,01 _jf_A v _\L_ 
4 BN 186-30-6 IN-Nitrosodiphenylamine (I) 0.01 v v 
4 BN 1101-55-3 14-Bromophenyl-phenylether 0.10 I I 1 v I .../ 
<~•.l·~i3N..·I•t~~~4't•·•··lijb.;~~hi¥o@.!l@J:::·y:· ;: ·t:T:WW :t•·:·:t=: ::::_n~~m=ttV:1lf:JH=.j::::: p·:·: IH•):l~·H=?JlJ:H ~:::jU:SJ~:: ••I.! •.. :.•J: :~ t•< ·I'::• !HlJLt•=::l·• 'I ·····J· 
4U·::#'·I&i~~;~•:tii~~Cilt¥#il@~(;~r:::n::r ... l.·•·tlq;i!.rn:Tn:::}·.t)~vt::::maw:n:·•f·::n-r:t:=l:·=··tr'BL\xlnz:.•=I-:Lz:J:iJZl:kt:(J:Yt: •• :.r:::a::··~=J·::·::~•:·rrl·· ··1 7'" 
4 BN 185-01-8 Phenanthrene 0.70 vlv 
4 BN I 20·12·7 Anthracene 0.70 "/I v 
4 BN 186-74-8 Carbazole 0.01 v v 
4 I BN 184-74-2 Di-n-butylphthalate 0.01 v \/ 
4 BN I 06-44-0 Fluoranthenc 0.60 ~ v 

BN 1129-00-0 I Pyrene 0.60 \/ v JIJ vI Jl J'-T7 
BN 18.5-68-7 Butylbenzylphthalate O.Ol v ../ 
BN 191-94-1 3,3 '-Dichlorobenzidine 0.01 v' .J 
BN 156-55-3 Benzo( a )anthracene [10.80 ,It v IV _'I: ~ - ' l! 

Comments: 
tl) ~ . ..x.\ a .... 1, """to .s-b.-.-n ... .J _Ali ""t..-) ..... ,~ .Nll; ""II P..ffh c-"'tc .... t"'-~. 

1/o ~ s ..... i. ..... :~ o ... ·-t'U CC)C:... 

\,.. "'~.,.; ot, ~ ... p~l."c!.. ~ 5"-f~ .> -48",-s-t,-5''1, L) -S? ""'1)'. B-21 
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Semivolatile Organics 6 O)- f" J..J Page 3 of 3 

Site/Project: tlf~-~1( Sc.p\-.-._ 5*; ARICOC #: fi(J@ff,_a( &rJJ-'if 17 Batch#s: _/,__,$",_iS!L-.=...O.!..llb""--------------------
Laboratory: G&- L Laboratory Report#: '1 70<j :;z 'tit/(> #of Samples: I 't Matrix: c;,.-1 

I :,:.[:.;;: 

5 BN 218-01-9 Chrysene v' 0.70 /1/4. v .../ ,; -.;]_ II/A I \L _LA!A_ ·./ 
5 BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 v \/ v 
6 BN 117-84..0 Di-fK!Ctylphthalate 0.01 NA \/ v 
6 BN 205-99-2 Benzo(b )fluoranthene 0.70 ./ v v' 
6 BN 207-08-9 Benzo(k )fluoranthene 0.70 li.I'A v 1/ 
6 BN 50-32-8 Benzo( a )pyrene 0.70 I v v it 
6 BN 193-39-S lndeno(l,2,3-cd)pyrene 0.50 v v v 1-)1.~ 
6 BN 53-70-3 Dibenz(a,h)arrthracene 0.40 v \/ ./ _L 
6 BN 191-24-2 Benzo(g.h,i)perylene 0.50 N'A \/ o/ 

IMI lll:l-u-7 ! I .. hfrl .. JL A 1'1.).., I •../ v 
!\ ,JJJ ""',f)-c..reSD I IL ----

_jL_ v ...; II \ ' __! 
.y 

. I; 

NA~!VA ~>'t!l,i:cl~~ 
Surrogate Recovery Outlier11 

Comments: :.:·.•·:•$.i~e~EJ:~~9:·.i=l~~g··~=t~M£~·1''4M9}{Ji~M9:~·i·~Mc±:~•l:~MRW<I··~Mg~·· 
Ail 

W ~;'1:.)~--i.-.p • ....,.c..s f~.,._,}·k.J. Pt{/l"(s, .. dh" ./f/IJ • t'\O R~P~ c~tc,o..tc:.~. 
t 

P~~>J. --
SMC I: Nitrobenzene-d5 (BN) SMC 2: 2-Fiuorobiphenyl (BN) 
SMC 4: Phenol-d6 (A) SMC 5: 2-fluorophenol (A) 
"8M€ 7. 2 2-etdotoplteuot J1 ( 4

) ~ &1-18 8. l,L·DrCWoidbc:Jif!t • d4 (aN) 

0)./c f='is :5 .... ~.-Jk..J ~- ,x.. coc. 
{!) Ct..-vct;;!) «ffl·~ hi SrN>fl..s -Yf, -611 -5'1, -' -Sf a..-ly, t--... 

~ 
SMC 3: p·Terphenyl-d14 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

·~tl'lf Internal Standard Outliers 
. . .... 

·.sampl~ ) 

A-\1 _,--......._ 
~c;e.J. 

IS I: 1.4-Dichiorobenzene-d4 {BN) 
IS 4: Phenathrene-<110 (BN) 

~ 

IS 2: Naphthalene-d8 (BN) 
IS 5: Chry<ene-d 12 (BN) 

-r--

IS 3: Acenaphthene-dJO (BN) 
IS 6: Pe~lene-dl2 (BN) 

8-22 
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Semivolatile Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: NoV\- a S::.p+i'c.. 5y~ .... s AR/COC #: 6 0) g J_c.) I 6oJ. 8 II Laboratory Sample IDs: _ __.C[....L~-:::0~'1"-=-~-=-'-"8'"--·-_,.:._.:_~ __________ _ 

Laboratory: GE: L Laboratory Report#: Cf90Cf J~~ ,6rfQ 

Methods: f-PA gJ_ /(.)C. 

# of Samples: { Matrix: Art ..... e.-' I.<. I Batch#s: l:f8i>7f" 

l@~r~·~i>tl~~f~! ~~~i~i liit i~~~ ~~~~ ~~~~ 
v' v' JJA ft/A N~ 

j1 I BN jlll·44-4lbis(i.Cworoethyl)clher --T\J1o.7o I --~--r-...1-T\/ 
2-Chlorophenol 

1,3-Dichlorobenzene 
vlvlv 

... '"lli\lUdn'&?i:t:J illn'U:J::HJ:,::::j i)::f:JiiS!±Liillilll£JJ::• t:::·:: .. l.• :J:•:·, ...• I•:.: ;: :·1:: ,.,·:· , ..... 
1,2-Dichlorobenzene 

jt I A j95-48-7 12-Methylphenol (o-cn;!OI) 1Jio.7o I v I V I J 
11 I BN II08-60-I lbis(2-chloroisopropyl)cther lvlo.ot I 1\/A I v I v I ,V I ~ 
11 I A I I 06-44-5 14-Methylphenol I lo.60 I \ . I tV A I.I\/A--J/J4T 1\/ /). 
II I BN 1621-64·71N-Nitr;;;;.d;.n·propylamine 1\Jtoso I I I -~ I \/ I 1/ I v I 1/ I V ·1·\/· 
t 8N ~7;n~C· B~~~~'ll\9~ffi~h+•i,)~·-::;: ' \WilV:i:f ifV1::i 
lH: ,:.eN:., 9ij~9j;~~(:, ~iii9~:g::::;:;i.ii:{:}U ' 
2 BN 78-59-1 lsophorone .J' 1/ 
2 I A jB8-75-5 12-Nitrophenol I JIO.lO I I I / I \/ 
2 I A 1105-67-9 12,4-Dimethylphenol I\Jio.20 I I I v 1-J 
2 I BN 1111-91-1 lbis(2-Chloroethoxy)mcthanc lvlo.3o I I I v I \/ 
2 I A lt20-83·2 12.4-Dichlorophcnol lv 10.20 I I I \} I \/ 

2 jnN 1120-82-1 lt.2,4-Trichlorobenzene lv!0.20 I I I J I \/ v I ./ I_U'_ 
12 I BN 191-20-3 !Naphthalene I/Ti1o-l I I ../ I J 
12 I BN lto6-47-BI4-Chloroanilinc lvlo.ot I I I v I V' 
'2 I BN 187-68-3 jHexachlorobutadiene l\1'10.01 I I I V I J 
2 j A j59-50-7 14-Chloro-3-methylphenol 1\/10.20 I I I y I ./ -7T-71JL 

12 1 BN 19t-s7-6 12-tielhYI~;rhll~~~~ne ---ll Jo:<loi-IT v l v 
13 I BN 177-47-4 IHexachlorocyclopentadiene f\j jo.01 I I I V I \/ 
13 I A 1&8-06-2 12.4,6-Trichlorophenol f7Jo.20 r--, ---,--VT-7 
13 1 ,~, 195-95-4 L2.~~-richlorophenot 1 v1o.2o 1· \V 1 v 1 v ... ~ ~ 

;y-
·~ 

/1/4;.AI,;t 4;.ol;co~!.b Col)uncnts: . 
(l,~fA\~0 pii-\~ r..J c"'" 5"-""f~ -'re.- a....t-1'\v SO & . 

<Z- S~lc. .'s """ f: ~. 

Notes: Shaded row. are RCRA comp<>unds 

ReviewcdBy: ~ '"9-- -~~ Date: I..:J./Id/'72,__ 

8-20 



Semivolatile Organics Page 2 of3 

Site/Project: tfo ... · &~ S~p +:, S')s·-h-.s AR/COC II: 6 0 J g )0 / (0). 81 7 Batch lis: _ _,_f...:;.S"_,Y:._0_7_~_-------------------
Laboratory: G ~L Laboratory Report II: 'I 'I O'l):l'iA/6 #of Samples: / Matrix: ~ i.ot«."-V 

:: ::':,: ~~~ 'li~!l ~,il '~! ~~~[ ~~~ '~~~· 
3 I BN 191-58-7 12-Chloronaphthalene h/10.80 I ;VA I v I v I l/ I V I ~~- INA-I NJ., I r./4 I NA I ;VA: I NA. 
3 1 BN 188-74-4 12-Nitroaniline ( 0 -) lvJo.oi I ·v I ,/ I /_ 
3 I BN 1131-11·3 IDimethylphthalate l\1'10.01 I tJA.. I :V I i/ 
3 I BN 1208-96-8 IAcenaphthylenc I v' 10.90 I \ I _J'_j_JL_ 
3 1 BN 1606-20-2 12,6-Dinitrotoluene l\/lo.2o I - V I v I J I ~ 
3 1 aN 199-09-2 13-Nitroaniline ~--JvJo.ot_j V_ __ Lv L if _ _l Lfl, o 
3 I BN 183-32-9 I Acenaphthenc I \/10.90 I /1.1 A I \7 I v I ./ v v '1/ 
3 I A 151-28·5 12,4-Dinilrophenol I~L ll'_l__iL'_j_d_ j-.}5'.~ 

3 I A 1100-02-7 14-Nitrophenol IVJo.01 I A/A I \/'_ I / 1·~0.) v v v' 
3 I BN 1132-64-9 IDibenzotiJran h./10.80 I I I v I V I / 
J•:T:DN'"I I:lljl4'2·1~;g>iiJi~ili~hl~n~: •:::::.•?••IV'lo-~·· 1.:.;:]•\::;:j: •V!DUIU'*n•nl::••m: •:fUFZfEZFFVfEIT.vf: r:V::] :'1'1 r •r· =jTFEF! CTI.J(-JJFJTh·ITT:rr:.:rr.··. 
3 I BN 184-66-2 IDiethylphthalatc I \110.01 I I I _Lj_\.L_ 
3 I BN I 005-72-314-Chlorophenyl-phenylether ~~~.40 I _ __I_ I -.,./ I :/ 

3 I BN 186-73-7 !Fluorene li 10.90 I ~ I V I \/' 
BN 1100-01-6 14-Nitroaniline (D-\ I V]o.01 I ../ I \/ I V 

4 I A 1534-52·1 14,6-Dinitro-2-methylphenol b/lo.OI I ../ I V I \/ 
4 I BN 186-30-6 IN-Nitrosodiphenylamine (I) I v10.01 LilLA I \/ I V 
4 I BN 1101-55-3 14-Bromophenyl-phenylc!hcr lv1o.to I r I .../ I ../ 
4:1 :BNI:Is~74il···l~e~.,Fhior?~l#f#1h• :.=: :.1-V:WiorJ·:•: i?T: !· Yr?'l:.IY\ll?'t:·l =t·: :TI?:r rnnt::T(F·': (,] ::T'TI-···1··•1·····•1· •.• ·I· J•···•l•·•··l·•• <I ;: TUI ... 1·· 
4i·•·A.:Is7,i6;s .. lr~<llk$Wo!l~e~~;;c.: • :• ·>•lvWof.J ?-&; :•tHzTn :::c;;;:r:J•::I·:u•···:··J:'l2Lft"·F· tr•J.(/':J·• t•-·1 :·J······I.:L••·I fT•!• •••• .t.r•·•1 · .• ·r·· 
4 I BN 185-01-8 !Phenanthrene 1-/10.70 I NA. I V I \/ I l I I I I I I I I I 
4 I BN 120-£2-7 !Anthracene ll)'jo.70 I i I \/ I V I v 
4 I I3N 186-74-8 !Carbazole lvfjOOJ I I I V I \/ ~. 0 
4 1 BN 184-74-2 IDi-n-butylphthalate ltJo.ot I l__l_v I V I \/ 
4 I BN I 06-44·0 IFiuoranlhene lv' j0.60 I I I V I V I V 
5 I 13N 129-00-0 Pyrcne lvlo6o I I l ·./ I v h}Y.o viJiv 

BN 85-68-7 Butylbenzylphthalate 1-.Llo 01 I I I v I v I 1/ 
13N 91-94-1 3,3 '-Dichlorobrnzidine vloot I I I \/ I J h>l."i 
BN 56-55-3 Bcnzo( a )anthracene I-./logo I J1 I ·/ I _V_ I v I *' y ~ ~ It ..y 

Comments: 
() ~/.~0 per(.:~~ 0""' CA ~\e ~ ~fV S () 6. 

_vPr .. Mt ~~·~.loU 

(' ""'flit .-... do- f&. 
B-21 



Semivolatile Organics Page 3 of3 

Site/Project: )Jo~~. -f;l{ S..p~: .. SyS \e-<.J AR/COC #: fO"J.$).0 /6 0)8 I 7 Batch#s: { )&'U 1 ~ 

Laboratory: G E: L Cf 1 Q Cf ) 2 g A I (]. # of Samples: I Matrix: .4~.,. ~·u 

0m·tt:~~~;tiillilf!l:i!Ii·i.!!l!:;;m-i~.~-~:~:;;::;I~;~;':.\T}s}l!:lti.~ml~,-~l~J.1~~~tl~r:GP~ra~~~~~2•·~•P.fw~~~~s~~~~2~~~~~~~~-l !~1fl,lfl ...... ~ .......... , ............. . 
fs I BN lm-et-9Jcbrysene m -1 vlo.7o f/VA ,-v' 1-JI-_\/ I v I I I I .Nt\.1 A/4 I.NA- 11\/A. I Nf\ I tJA 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 
- ---~· 

Benzo( a)pyrene 

Indeno( I ,2,3-cd)pyrene 

(61 BN [.53-7o-:-3 !oi~a,hJ~cene I J!o~40 I I I ::/ _ I V I _.-.L_ 

16 I BN lr91·24-2 jBenzo(g.h,i)perylen~-u I J jo.so I \ I \/ I V ~3'1,\.f 
fwlw-U-11 u.-a:~I!...J~~.'...-1 J I I I I ~ I_J,/ l__.L_ 
I A I~ ,-.~c.~\ I JT I YIV" I \/ -I v 1---:v ~ JJ 1 u 

Surrogate Recovery Outliers 
N A " /II.Jt- A.rpl• ;,_,,~ lc. 

::~ ~: 

-All 
Dn<.c;,..J 

----+-
f;::::_ 

Comments: 
O~Jt,.,.SO pu.f,,-J ~ ..... ~-< s-.pt,. .!ft.-. CI-.J},.._ ,;06. 

G> ~-rtc. ,5 ~ f- .tl . 
~s:...-...,....::J·· 

---r-- ~<..lobn:. ki~ .... : 
SMC I: Nitrobenzene-d5 (BN) SMC 3: p-Terphenyl-d14 (BN) 

SMC 6: 2,4,6-Tribromophenol (A) 

z=:."> "3-..... ~-~-.-u-... ~ ... J "' a..v %!) ;, 'ro'r.i, ·tt. 
t.t S5"'-· ~-c..s ..... il ..,.,c..s ,~~./1) ~ ..,....:,j ~ 
'(W<f;t,'l:.J \' V\. J:," 

Inter.~.ll1 ~~~.nd~r~ Outliers . . . . . . ..·. ... · .. · .·. . •••. ··.·· ·. < ='7 .J, 1.( _ c{;_,., tr~\.A-.<)1 1 4. -~·Vvp~l, c::v-b o .. ~le., 
· SamptEU • •1sf.~i~a i$-l:fit i$~~,~~ · ~~~~~ :i~~~ry!~ 1.s 3.~81' 1~4~r~a · i~.1~I:. r,~:~~r~~.}§.~~;f !,~~~~ !~¢.~t; P"' rt~, "3,3'- ,l;cl..lot.:be., z..:J.,~e; ;:r .... .lt ... o(~l,J-
-A, \ c.cYp·'lrc .... e,, a.-,;.1 be.,~.lj} .. ,;·)ptl)l._ ho.J 

~~ -:--- -~---. C(,..; •'lcJtl.s ou.h;.~.t ~c. 1: ....... :~--.s. At/ .. ~oc.. 

IS I 1.4-Dichlorobcnzene-d4 (BN) 
IS 4 Phcnathrene-d I 0 (BN) 

IS 2: Naphthalcne-d8 (BN) 
IS 5: Chrysene-d 12 (BN) 

IS 3: Acenaphthene-diO (BN) 
IS 6: Perylene-d 12 (BN) 

B-22 
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High Explosives (SW 846 Method 8330) 

Site/Project: /JOI' -Sl. $tp!,'c ')sk-o=J 
Laboratory: --'G=-=f-~L=----

ARICOC #: 60) S )OJ 6D)8'17 Laboratory Sample IDs: Cflo'l )1.~ -C:U, -d,-Q?1 'j~, -1 S",-1~ -J.t J -2<(
1
-.J/1 -301 

Laboratory Report#: 9' 1 c)'f )...). ~kif) 11 -:n, -:U1 -3') ;-'1.2, -vs-, -'18, -.s-11-S"/
1 

-S" 7 

Methods: fO:fA-83'30 
II of Samples: I Cf Matrix: ~ Batch #s: I c.,-~ 0 I ';2. 

PTITIITITITSrniT!'TIITIT'Jir:ES]]SD±flill:.:rr~~1: ::if:'%3[[)11 :J.i~~~~f:!·:l?UH12UI}:>±:u:a 
~~~ . 

. 99 20% u 
2691-41-0 I HMX h/1 .J I J I. J ., if I J I .,~-r=:.L I v ,. \1 I' v IAI.A] v I MA 
121-82-4 I RDX 
99-35-49 I 1,3,5-Trinitrobenzene 
99-65-0 I 1,3-dinitrobenzene 
98-95-3 I Nitrobenzene 
479-45-8 I Tetryl 
118-96-7 I 2,4,6-trinitrotoluene 
35572-78-2 I 2-arnino-4,6-dinitroto!uene 
19406-51-0 I 4-arnino-2,6-dinitrotoluene 
121-14-2 I 2,4-dinitrotoluene 
606-20-2 I 2,6-dinitrotoluene 
88-72-2 I 2-nitrotoluene 
99-99..0 I 4-nitrotoluene 
99-08-1 3-nitrotoluene l.J ' or_ .v "' v I; lf [ • 

"' 
II 

78-11-5 PETN 11/f>r tJPr N/t.. 1\))r ,.VJr AlA ;\/A- lpfi !VA I &Lu'4 !>If\_ ~ 

N ft:;.. AM· 4ppbc~u 

::;$~fupl~ : : .l¥§·r~fi·~~·: ···:::;~M~'R]:'': .·' ·::~~rr;w~:··::: . ::§!Jg:~R~·~fo. ;: .. ::r~M:g:;ij]:::m (i)~~je:;s: lM-~ s ---~--.)t._J. A-t I "'-~"'-lh A) tJ I ncJ P.P 0 s Cc< Lc>4ic. 4-c:d 
t'lrt \ '- (.(9 f.J a ~11 S .... ~ .... • 1-h.,.l o" ..f'4. C. oc:,.... 

On c:;('e) ('· 

*-.:U__...""f 

~'7411 Q( .-.A. ,A/v J .... h., ~ r~l;kJ. Confirmation 

,·=Rrt? :>:~~~"'·· ••·•··sa.·~P.!~J ;t n: ::·g:~:~:ntu R~eP.:?g~o/~· 

~ 
Solids-to-aqueous conversion: 
mglkg~ J.1glg: ((llg/ g) x(sampl~mass {g} 1 sample vol. (ml))x(!OOO ml/lliter)]/DilutionFactor •11g/l Reviewed By: ~ • :;:2 ~'4 Date: 4zl/ltf~ 

B-17 



High Explosives (SW 846 Method 8330) 

Site/Project:-~- €R $ph -z. $,s+~; ARJCOC #: 6 0 J.. ~ 17 Laboratory Sample IDs: _ __.!Cf_!Cf..=D::__Cf~)-~:l.:...c.S!.....·-~6....::1::___ _________ _ 

Laboratory: Gf.L Laboratory Report#: 91 oCt :::l:l ~[lftli~--~------------------------
Methods: f::P A- 9) ] 0 

#of Samples: Matrix: _ _.fut~:::!.(..t:=:t!~::..!:.._::o~J ________ _ Batch lis: I i)8 0 I ] 

I r?~~tt, -~:~~~r~:~j: j~~-~:~~!;i 

2691-41-0 1 HMX til I J -1\TT\7-r \/ I .! I J I v'm_Lv_ ..lLJ V I f./A I IVA. I 7JA-
121-82-4 l RDX 1\/1 I I I I I ) 
99-35-49 I 1 ,3,5-Trinitrobenzene h/ 
99-65-0 l 1,3-dinitrobenzene I ,/ 
98-95-3 I Nitrobenzene l\f" 
479-45-8 I Tetryl I vi 
118-96-7 I 2.4.6-trinitrotoluene lv 
35572-78-2 I 2-a.mino-4.6-dinitrotoluene ILl 
I 9406-51-0 4-amino-2,6-dinitrotoluene 
121-14-2 2,4-dinitrotoluene 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene 
99-99-0 4-nitroto1uene 
99-08-1 3-nitrotoluene 
78-11-5 PE1N 

:., •. --~~mrt~· ·:·I·••§M£·~~Rg9''·1,::.::·~M8.-~f····J•·•,··=~~W.~i~t'•,··T:§Mg:¥t~ig·lu~~~.~J};:,:•: 
k\\ 
-~~ 

Comments: 
<1:? So.-.pt.. ,--... ~ £(1, 

~:5j<!.--wv 

M-:'~~'~·~" 

r--- -'~ A--tl Qc.. ..-...~. Ale> k~ ~ I{Wf-(rfF,~(_ 
Confirmation 

···.sampie ·····1•· ····sA·~··~·.Yiii'T'~~9;'~5'ro'•t•:•:• '$~&J;i~·=,x··Jn•-•t-o/A~'#W:::.:j!-:~i),i?.:~~f.k./• 
,,A 

fv '' I I I -r---_ -
Solids-Co-aqueous conversion: 
mg /kg= pg! g: [(f<g I g) x (sampl~ mass {g} 1 sample vol. {ml)) x (1000 ml/ I liter))/ Dilution Factor -flg/1 Reviewed By: ;::::z;-:= .. --c;.- ~--<;. Date: ).,J-f"'/tf"/zz 

8-17 



PCBs (SW 846 -Method 8082) 

SiteiProject: /J,..-f.B. Stpt:~ 5~s+e-J ARICOC #: 6 OJ.~ ;)...0 / 60J.817 Laboratory Sample IDs: C(CfO,)Jff-uJ. -vc., -vc;. -IJ, ' 1 f",·1r. -) 1.-)4 '.J 1,-JO, 

\, -)s>~l.,-)ct.~4.z,~yr,-;Y.·-6t-i~, -s7 Laboratory: 6<i: L. Laboratory Report#: 'lcrocr ).) 8 Ala 
Methods: £~A ~Jg) 

#of Samples: /'t Matrix: --=~:.;::0~1 .~...I ---------- Batch#s: 15'% Ob5t 

••, .~~: ai·J'~i~ #£~.:.~,,,,,,(i''"'':iii~'ii·ii 
112674-11-2 !Aroctor-1016 IJI ~ I v I V 1 v Nit I 1/ I. f'/..it-
lttl04-28-2 !Aroclor-1221 
111141-16-5 !Aroclor-1232 
153469-21-9 IAroclor-1242 
112672~~-§ _lf\roclor-1248 
i11097-69-l !Aroclor-1254 
III 096-82-5 IAroclor-1260 J/ y v / 1171-v-·117 V I' v 

.v~ r:...V.>-1- A.ppl.';,.g.f,.l. 

·· · ,:iii·SMcU;',:i\. :.:rtu:,S.Md,::::::ii: Comments: 
: ' ' ~lcU3§~f::.t,:::, .i~:·r~fig¢i: Ill {. .. tJ J ... p. '-V'"J" s~~-:~ I Ail r1!~~~~ ,Ni),· 

- - • .. -.. ,..u /{l't.'Js- ca.t~ .... lc.. k....r. 

Confirmation 

8-25 

~ ..... -~y: 

s..-,~b,.t_· 

,._ .SwrO!:J"-k. 04 R~ 
sl,~t...H'f <:.. QL. 1,-...,b. All o·f1...... a.c. 
.;...-. W•"3. ~ .,.._.~ . ll.......$1 "() <f_ Ah.l ~ 

cc_~l,"(;--c.e_ 

ReviewedBy: ~ --.:;2 ~ Date: lul-//6/9~ 



PCBs (SW 846 - Method 8082) 

Site/Project:~ -fR. ~kt.. )'f ~\-e.-1 AR/COC #: I:J) J.-817 Laboratory Sample IDs: 'f ~ 09 J.) <6- 6' 
Laboratory: 6 (l- Laboratory Report #: 9 9 0 'f l ~ ~!) 
Methods: ~i>A ~08'1 

# of Samples: Matrix: _ __;_A-~,.t, "'-...:..;:;_eo'--\.l..£.5 ________ _ Batch #s: I $'8 § 6 8 

.. ~~,si~~ •:·~~~ ·~~~~~' 20% !~ll\i'Hrillill IIP~~Wt! ·~!I ~Ell:~~~~~~~ 
12674-ll-2 IAroclor-1016 VI \./ I v I V' I / N/), I NJ\. I A/ A-
I II04-28-2 IAroclor-1221 lv 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
I 1097-69-1 Aroclor-1254 
11096-82-5 Arodor-1260 I .v I J., I v LL I / IAf_A:_L~I tJ A I ..u I Jj_ I • 

N'~ ,_IJ ...-/ttl! I. ""'C1, 

-- -- --

Reviewed By: ~ ..,_.. ~~ Date: /.;...z//6 /,§: 7 

B-25 



Inorganic Metals 

Site/Project: NCM- f:R. ~k ... Sr..s·k....J ARJCOC #: 6o'l8 ~ /6 0 ')..5.!17 Laboratory Sample IDs: 'ffl29..2~~-0l1-06 1 -d{, -/l
1 
-tS, -If, -)I; -.J4, -)71 - ]c.J, 

Laboratory: Gt-(... LaboratoryReport#: 9709)J.fl!rf1J tt -:n,-3t.-3~.-~o. -y5;-H.-fJ-5-1/,...J7 

Methods: ~PA bOIOMFP) t ttl" 7'niA (. V!J \ ' ' 
1 

' 

/1 15JS"0~3 {;&P), IS' ~0~ "!C/f,) # ofSamples: 

1 '"K~~:lli ceO 
·::::::·:::: ::.:::::.:·:·:: 
7429-90-S AI 

•i44~J9~3ijii'O' 
7440-41-7 Be 

:7.t4tH<tPrca::·: ··:;;;.::.; ........ :·····v·.•· ····· 
'7dAn.'7n_2 Ca 

'1J&n47i3Cf. :J•:!A•l:•i/::·1·• ;;:·t•+ 

7440-50·8 Cu 
)fe 

7-t't<l.a~-4 Mg 

7439-96-5 Mn 
"'T.tAin IV\ ONi 

1K I I I I r 

:il::iiilltt~&&w: r•::::wor::'?'i/fif:::v·:t•:••l:vr:r>v:;•:l:::•V•:>:I::~:t'!i••ttt•I'JUi4i•l:.l:tt~l· : v;;·:··l•ii:•.,;J•····· ·I ····v·:r:.··.······· 

P04~o::22'T~JK.Tq::-::-JT'V.'•J••V:·I<>;·s:::j;:;p&J\48Vf•tld;:tz• q•·•n•nt:t•F' \Yf:·v ••j•·••v:; :•jJY>Aif:f::)/i'''l'>tt<2rj.•?VAi j':'\Z••:•:::j··::::.j:·••: j·~.t~S' .·r•·•···· '···· •• 
7440-23-S Na 
"'A At\ ... "t 2 v 

~u-ot>-6 Zn 

7439~9Z.::Ub 

· .7.78249•2. Sii: i • • 

•J44Q:Js;i•M:: 
7440-36-0 Sb 
---------~ 

7440-28-0 Tl 

1:743<M:7cfllli!•I··.J•I• . ..1 ·1··'1··.· .. 1. ·vf r·~VTSl:DO&H6ff'Tt/:•J \Qt:••!•.\\7 • IJV01 NA':I•M"'«'•I+v'>I::AIA=<:IA.JA>•LAIA·· h::.:?f•'·L'TI.;.. 

i CyanideCN 

7 

Noles: Shaded nms are RCR.-\ metals. Sollds-lo-aqueous conversion: mg I kg- fl& I g: [(J.Igl g) x (sample mass {g) I sample vol. {ml}) x (1000 ml/1 liter)) I Dilution Factor = pg /I .MA::.N-.·1~9kc~ 
Comments: 

. .:.De"-~ "'9P'·~.r. .. .tu ~~ -o~~.-d\-ll1 -t'5' ,-t<t, ..... s.- ~\ e ..... ,1 . 
®~; ... 1 a.t .. \-;.> ... v-'\..r• .. ~"' o .. \., k !>-f'a ~.)<..\h ..,.sox i1..a..A.l.. 
~ fV~ ~b s ..... >.,._;r\<-J o" -lr'lrl coc..-

B-14 

Reviewed By: ~ f>-",&:--~ Dale: l.,;l.//4-"'f=? 

· Sa-ba~.-~ * S""--"":'1 ~(,~!;- ..}t...;:s 

pet.~ 



-~ 
.:=~CJ.~ A->....,..,..... .k-.k. .... ~c...t /-.. ~ -:i=t..~ ~/()r C.L.l!.. ~ C.cl rc.s ..... l\- tt s~~ -)1 p..,) ~ A.s 

f'C)I.N\~ ~{ -.).11 ~ po.s;~.~' ~t;A .~ b/....4 c""'·l, 4.-..). .......,.,, b< <(~"'l.~,'c.J \' :J;~3. ,, 

~.......,A, \.A/1--5 J.e.-\-e.. ... \-W ;_, ......._ (_C.~ ~ ........... ~ bl~. the. 1'<-~ ..... lk ~ ~{I 'SCJ?I.!j ~ fKJ!.. I 

L.SX. -Ke Ia\-\: co-x..'>' tJ.-.J ...._,;If ~ Tl-...,_\;.,;~1 •':r;1!,1!.1/ 

::::=:;>I~ vvto.> otD..-k.---0 rl.... J-'\4. ~J. 61-~. ~ Q!.,~C(. V'C.J"-'-t+~ GJ Sa..pl..> - o1,-o6,-0,,-•J,-I':T, 

-18,-J.t,-l7 1-so,-)1, -)"1, -4l, -4S',-'18,-SI
1 
-~-'1, .s.-J -'5'1 ~ po~., .t... ')x.. ·1'\t 61 ..._t <u-x. 

' I ~ v-'·1' ¥ r~· L-t,-c.J ":r, 8. ,, 

g5 ·. 
=...., C4, ~, cL.,). Pb i....«J 1-L~ "'lo R~L> o ..... .fs,'ck Qc u-.1s. k\,~1 J"l.L L£.sD "lo R££s ~ RPO!. 

~e.·\ Q(_ cr.l';~,·a.. /t........~,t"'' J.,..~ ~ ["'"'1,~.\-:ect 

~ cL"' .vt.SO .P,PO 
·-;;7 bo.. t.-_.j "-"' M.~ "t~Rf-Li ""> Qc.. L'-.oh • 



Inorganic Metals 
Site/Project: No I\ ·fdJ.. ~t.'l S-pk,....i ARJCOC #: 6 0 ~15 n Laboratory Sample IDs: _q;_'];_o_'~.;_).,_;J-_fl_-__:.l_;(.__ __________ _ 

Laboratory: Gfl... Laboratory Report#: Tt 0 '1 ~.Jg B 
Methods: f:t>A 60t0~ ('MJ +II.) 

1 
f;PA7'fH)I\ Ltb) 

II ofSamples: l Matrix: _ ..... tr ...... '(.,_""-~-=-c"-.... ;;:....s -------- Batch lis: forgo~~ ( :reP-"''~) I 1 s-s-o&t C (-h 1 

·~"=~~~~::·!! TAL Q)l I I I n•rlal I Field lw ICV I CCV I ICB I CCB I Method I LCS I LCSD I LCSD I MS MSD MSD Rep. ICS Dllu- Dup. Equip. I Field 
Blanks RPD RPD RPD AB tlon RPD Blanks Dlanks 

7429-90-S AI I I I I I I I I I I AI AT N4 ~-fJ4-!IV.k I - lntJA- I N?\: I NA ]__1:1!_ 
-744o~~:?.;~):i~:::J·•·;.r~:··J:•:v?71I: v;:: .. , I 07)4'] Rli:s::.:m::•.TI7ZY:1 ?W01 •mtz:ITtTXZtnn±:t•LIJ'f'Ll.•:trYtUGt?GilliUJl@h'\:ti&::L,I')iA•HH:lLtJi::::r:r 'HS!WEEIC:\?lU\i: .·•··· •.. ·.·.! •.. -::···· .•.•. 
7440-41-7 Be 

.744i"h43-'9'tit•l•·::cf·q··•· ~~·····J:Z¥•1 :x::v::n•::•\':YfJ : <W•?<I·xa:::.•::r::?tr•srruw :rr·••r·n::::xm •I ·····rurr•nJ=trH'Ei\.7Sff••:T:c:r:••· •r::::1· ••••rm:••J::nvL:.:···· .·-;;;;::·: ... 
7440-70-2 Ca 

•1-t411::.t7~3C8fiV:Y·j·::~CJ7VU••f'•:vrnr;sv:;:::p·51?T:IFpNTJEjf:GI.l?:;E:f:ffil•F·np:;f::;p:·fr'···:fTIB:•f::=j::·•·p•::+S•Qf•••JSf:Y::f::<••f:L:'•JnE•f:WT\fn.:•f'j'::::: ·j ··•••··•• <.:J·•• ······.·· 
7440-48-4 Co 
7440-S0-8 Cu 
7439-89-6 Fe 
7439-95-4 M&. 
7439-96-5 Mn 
7440-02-0 Ni 
7440-09-7 K 

'.7441l~22"~Aii"l\TTJ~ ·1···•JG'l :·C:i/T'I:fitl7]0IJtzS27!'G·I6ill '•l•v.t'•:J;@.J<Ltl ; tnt·•>::f•••:•:; 1:·:::: i :.•ct.=::::t•:.:::i! ::::102\'l'<t:: •:,:l DT :;/>:JPtTF::fFT'\J .:•::•··· · 
7440-23-5 Na 
7440-62-2 v 
7440-66-6 Zn 

7439~9i"l•Pii•:·l: \l•I.•·V••··•I .. •\J. •t···v·•J·•riJ;::::I:J\V:•:•.:•F!·•TV':LiU:·•v•'•KDTtifYI /'4••1 
· 7is2.;.49..z: u•·•1·•··• v c:-1 :v • · •· ·!-•· v• 1 •·· •J.v:: \I• ••:·Tv.t\1• <•••io2t::: 1 ::·~t:•••••FHt:0:::::::t::: :;a·····•l< : •1• ··•·I ?1 • ,, •••1 rnt.: • w:::r··:;•:t m?:iZ].I· ·=t·•·· :·:• r' ,:::r :: 1 
'744:1i:~"i.2'APl'''v :q .. •· ~.• .. jJUI··'••f•<: :V:T• p¥Fy:?T!.?571:t :~;:·l•''•hlZiHJ '•':ti7•DI·••·:)}71f' :=r•:: '•l·••n:ij::Tpcl•;:.;;:ls::::v:rp::II••:•!TJli••••l•··•·' j'•::•: ·••j•····•···j··••·••·l· ... ;21 ': · · · 
7440-36-0 Sb . 
7440-2&-o n 

74:31J'97~1li~I•.\I· •I• ·\/ • 1· J •·l~TT\il'GTII'~\LITJZTmz:TT•:•:t;t:•:U:lt:V:·~·u: Q;JIQj':J•·::4N•LLild:Jtt~•IJJ•9U •::.:II:· L:• •g:.::j•· iJJ .... · 

CyanideCN 

Nole$: Shaded ro"s are RCR.-\ metals. Solids-to-aqueous conversion: mg I kg= 11g I g: [(1-'g I g) x (sample mass {g) f sample vol. (ml}) x (1000 ml/1 liter)] f Dilution I' actor ~I'& /I N A~ .N~ ),ppi•<:.J-"4 
Comments: 

{f)/"\~ 11-<). t'"tf\;u..k. pc.r~r.....U. 0-'\ .:.. SA-p($. ~ ........ -o ~ ~~' 
(3/~ .. \ c:l..'{,;...\-i~ " ,. .... •• " '' •· Reviewed By: ~ ~ ,.;;g:~ 
(S) S«--1Lt. (~ ~ t ~ · . --:> 

Date: I;)..//.:/'?' 7 

*$...~: .P\•11-t l:J~~ -""> ~~ c.l.....h.-\aJ e v~l-..;. ._ DL,. Nc JAk. <t ~l,l,.....J. 
- -71~ 11 e..,._ "'~!J"'·I.,·~ vc;t""', b.,. .... i~ .......-<\.) AJ!J B-14 

~ _.;II ~ 't."'-"-t,Jc\:...<1 ·' t.A ':!Jt.J 



Gener .... Chemistry 

Site/Project: Novf::~ ~b', S)ls-\o.-J ARJCOC #: 6 0)..'6J.u / 6C J'i 1? Laboratory Sample IDs: 9lr)9))t -0 J,--cG 
1
--()'i,-1).-rS, -t~.-...l I, ... )'1,~.27, -30, 

Laboratory: G & L Laboratory Report#: Cf <iO 4Pf :J) g 4= 1£1 \I ·-:n. -Jb.-s.,_-~J~·'"'t~ . ...Yt-~L-5''1 ~' 
T -.,. .-- J ---

Methods: t PA ?Oil"' ( C ,v) 
1 

€:1'~ /I '161( (r 6 t-) 

#of Samples: l tj Matrix: _..-.c:..o_; '-1 ---------- Batch lis: I :i"~ i 10 /lS'JD'fHCAI) 
1 

tS"'dS ;,-) /IS"6£f 6 {Ct • 1-) 

$9S'i- I CAl I v 
70-0 t/ 

1<6 S"lf 0-

d-9- 4 

Comments: 

Cr':.. Jl J 
v J / ..; 

I t/ v J 

(!) No "'+l..~ cS" ~.~ ... \ J..il .... \.:o-. rAe(.;,.~ '-'" ~ .-.,~d5. 

/ ./ 

J / 

(d).f.elJ J.~A.p· 5 .... 1 ... .-~ • A;{l .... ,.~ .... i 1-:t .L.. ~ P-1..
1

-.. R.I>Ds c,c..{" .... (".k). 
(j.Alv Hl5 Sw~l·r\-c.J ""' .}'t._ WC, 

/ ..; Nlr tJ" v l;V A I NA. /JA v IJ~ 

j J } 
~ ·J ti.Y J ,j J 

,VA .. ,A/Jt 4ppl, c ... t,.~ 

Reviewed By: ..c / I.<:! _ -=-'!-"::F. 

B-15 



! 
.h~ _Genera• Chemistry ,.._..,. ~ 

Site/Project: tJ~ .. ~ 5<-.ph"L .S,s~c~s ARJCOC II: 6 0;!. SJtT:= 1~1 ,../H Laboratory Sample IDs: Cf9 0 '1) J g - l 4 1 -6) 
Laboratory: 0 f--1 Laboratory Report II: Cf<J 0 c; J J 8' {) 
Methods: <r:i>AtjO/J.A (eN) 1 f:PA-Ilq61\-(er£:r\ 
#ofSamples: ~ Matrix: At"'~ Batch#s: IS~oO~{C..AI\ ,i'r7'i11({._.t+) 

ICV CCV ICB ccn LCS LCSD MS MSD 
lion 

v ·J J J / J v v v ;vA- N4 A! A N~ IJ~ ;JA AlA 
\~)~0- 1 1 1 .J-1- er C,H v V' ;/ v v 

---·- --

Comments: 
(t ~lt.. ,-.cS~.oAk N () ,' Nd PJ()~ c.c..{4.414h-Ji, 

*S"'""'""QI)J 

NA 

N A ';. ,4:,~ .-;.p 1,"";;..1) 1,. 

~ N..- ~L-.S .... sv.-... t J;(..,\;c .... I'C.I('··".rr..J t;.r .t(...e.~ ---~s. 
@ ~-fl.sl !o d-"'c- ft!..s . -.-::7 4n OC. <.:.'"· 1--.- .. .-..t _ /1) o Jcc \-z:. ~ tz' v.. ,.I;{~ 

Reviewed By:~ -> ;p-~ Date: /,)//,{/ f'F 

B-15 



Radiochemistry 
Site/Project: No.,·rR ~he. Sy.s·+1; ... .d ARJCOC #: 60J-~J..O/ tO].~ /7 Laboratory Sample IDs: lJ~OC'fl.J-8--o 3, 1Y7 

1
-t0

1
-tJ

1 
-tt., -i'i, -,;.;, -JS", -.JI, -3 i, 

Laboratory: 6 E:- L. Laboratory Report#: j Cf O'lJ.l !Jtrl tJ 1' - 3Y 
1 
-37

1
-yO 1-'j 3 ,·-y6( -'1cr, -5"'.2, -ST -:,-J: 

Methods: EPI\ q~,O (C·o~ oi,&), HA.!!L 30¢ (be.--. Jpe~r\ 

# of Samples: l '1 Matrix: -=50-',~·( _________ _ Batch #s: /l)~ t'1b/l?g~'1/(~rltJ) 1 '5~S5'3(1.\\St.. Jua) 

Criteria U I 20% I 25% I <1.0 I u I <1.0 I u I I I 50-105 I I I 50-105 
H3 
U-238 
U-234 
U-235/-236 
Th-232 
Th-228 
Th-230 
Pu-239/-240 
Gross Alpha r.s'l-1 ./ 1 v v I,/ v' y 
Nonvolatile Beta ~nl ..L I v v!J v \L 
Ra-226 
Ra-28 
Ni-63 i.'lJH1<mt 
Gamma SQec. Am-2411 -v' lv I iiA ':Ioiili~I V \/ 
Gamma Spec. Cs-137 10.01/3 I .; V I v 
Gamma S~.__Co-60_j _ _lL~ j ~ V' 

-QA ·iii'/ ~q. ~' I~ io6 ,-;7 I v ~-,-~ 
4.-~,_. H~-Jt.ll.toc./.O~Iiil I.L. v 
"k-J!l/IA·J3fi.Qlt.ru'~llb I v I >¥ I • </ y 

:, r>~r~m~iLL ·· M~t~8~.::;:m=/:it.YeiWMtr#9!E8lliJUt~1~i•t.g;#Y.rl~f'i; 
Iso-U I Alphasg_ec. I U-232 I NA 

Iso-Pu I Alpha spec. I Pu-242 I NA 

Iso-Th I A~ec. I Th-229 INA 

Am-241 I Alphasp_ec. I Am-242 I NA 

Sr-90 I Beta I Y ingrowth l NA 

Ni-63 I Beta I NA I Ni by ICP 
Ra-226 I Deamination I NA I NA 

Ra-226 I Alphaspec. I Ba-133 or R.a-225 I NA 

Ra-228 Gamma spec. Ba-133 NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 

NA 
J/ 

I\/ A 

v 

ill'" { V' {"'\ -" ""' " " =s: 
"' ['-,. 

-""'-
"" ~ 

Comments: 
<DNo ~t::. s .... !. ..... :~ o· ... h ... r:....oc 

Gv N~ 1-Htn 4\.A......J ~~~e. ~vci.J. 

~5:... .... ..._~ ~ ~ ~o..Uc: 
o+- .fl.....j 

PA.~. 

'\. 
.s ..... 

:s:: 
........ 

-~ 
~ 

/V.A ? /JJr.. 1\p p1~'41-

Reviewed By: _,.. , 45 ~ Date: _1.,).//6/P? 

B-16 



/'k-~IIJ.. 61-k .' 

~'Cs-•n ......t t.t-.l-J.r ""-- ~~. ~ (~-IJ7rc.l .... lf--c df "'lf S-f~l, o...S.-..rf as ~- 1,{-.)Jf rr~ .... lh d( 

-CJ,·o·7,-to,-/6,-J?,-'f0,-4'1,-5J,-')~, -~!$"I 1}4~ ..::..~h. M~lc: c,'-'<.l ~ .__,,71 ~ rv...-..t.·('t.J ";;-,-
~ . . 

&~Mp.-.111~~) 1\.;.-J-:fy, P~-J.il,ll'-'-)-).~ 1 ......l ii..-n,J ~ ,._(sc ~.\-c<A .. J. J.lcW<~, 1-4 bf~l ~o"c.i 
we--c. ...: .he. <1'\.S'"c. · ;). - .sl<l-... ''"'c ~ ,v. h'r.> -1, . , , I 1 r· .. , 

.J v- • ~>,~0\"Cl.~yL...«•tt~-

~, .. ""-~ J.lp~/1\ 
___ ..,lw•))l. oo«J A ...... -J,-tl t--. ... J ....... ftE:~ ':>I!, .... \- £.1. -r.: ... H6£.. s-..,~ ('d ..... tk- v---•'11 ~ t'-(,},0 ··:r.~ 

~: 
..... ~ p_..._.).}..(, \...A< s .t...-\-~vkd. 

lfJV< <t ~(,f..~. 

Ne~G<.I-1..-t ~; 

=-~ ·74-. (5 -\14 ,-e!o..._.i\:I ~~ S"-fl._~ -.l-S"",- 31, -'-f£ 
1 
~ -'lt( 

·~ re-~~i ~ ....,,-11 ~ tv....-.. t ;J.'-c:-tl ., A..,, 



.U £-'rl Radiochemistry 
Site/Project: /J0·~R S:.p.\."2 .Sysk< ARJCOC #: b0~8£¥: '"1

MI't? Laboratory Sample IDs: _Cf_,_'1_,_,Cfi.._,_,)~l""'-"'8_-----i..)Ct____,1_-__..6'-"0~---------
Laboratory: G t-l Laboratory Report#: 9 '109 J..) g (!, 
Metl10ds: f::PA- 'tOo, 0(6r<6Sue#), EP1 A -013lG~ .... - .. ..>p~ .. ) 
# of Samples: ,.. Matrix: GVf "'-e" ...U Batch#s: I ~8'f3j(G..,~.r~#~, I f$S"7S (G~JA~,l 

' 

• ~r~•·~~·• :i::r::n,m···u:::~ ::::n:::m;~ i{,, ~-,,~:·::::·:::;::;·;::;:,:;:··· =···· ····,:n:.:u:··:o::::::::::·:.Jw··:::.: ::·. :: :.=·::·.•:=: .•. : :••·:·,.:;:'.:·:·;: •. ::·rmr-~~~~~;~,~ni• 'Hi')'i!!!'ifil;;s,:;:,,s ,, .. ,.,,,,.,.,.,,. il': ' ·l!,,ffii,:l@, m,,,.,,.,H:Z '"""'"""'' bY'!! ' · ' ·' ,,., .,,, ''' !'' ''' 
..... ~~:;.;_ } Ci) Field 

(.;l) Sample Sample l:j•[rsiiilflJ]. Method LCS MS Rep Equip. Dup. Field 
Isotope ISffrace Isotope IS(]' race 

Blanks ID ID 
' Blanks RER Blanks RER 
I ;.: .. 

Criteria u 20% 25% <1.0 u <1.0 u 50-105 50-105 I 

H3 .11 /I\ ~ _I 
U-238 /VI\, "' I 

U-234 ""' U-235/-236 ['..._ 
Th-232 "-.... 
Th-228 " Th-230 "" Pu-239/-240 "'-
Gross Alpha v v \7 ../ .IVA- IVA NJtt "'-
Nonvolatile Beta v v v J .11 NA. Ji "'-
Ra-226 "'-... 
Ra-28 " Ni-63 ....... 
Gamma Spec. Am-241 17 II ,7 v 1\'l:J. A 'A- uA " Gamma Spec. Cs-137 v I ....... 

Gamma Spec. Co-60 7 J ~ "' · Pl..·;ll) 4.~1. I "'- I 

"l\-)1). 4.~~ t 3 ~" '· 
\I/ 2-r -l1~ v J.. ,j.- I.J \j ~ \ P .A-"' N"t ~!f'.UJ' 

P:irameter · Mettiild ' ';, . :::::::n@¢~t.triM~F:=·· : ::='typl~~~le~~rrt~r:::. Comments: 
(D~w_ .-. fl-.l· I so-U Alpha spec. U-232 NA 

(i} )./<; 'Vz<.CV!' ~ i.<N'Cooo( V ·~ ~l.s • Iso-Pu Alpha spec. Pu-242 NA 

Iso-Th Alpha spec. Th-229 NA ;t$"...._ ...... _~: 
Am-241 Aloha spec. Am-242 NA ~ rLv! ~---l: 
Sr-90 Beta Y ingrowth NA ·--:-""1 fL -J•).-......1 R-.:n.J ......,..__ ,t....k.>.kJ ........ ft. ~~LeJ o1 ...... l. ~ .... i~ <S"~ _.t .....,,71 Ni-63 Beta NA Ni by reP ~ 'i, .,..at, C ."'-7] '' 3 I~·., -

NA R.a-226 Deami nation NA ~'·'-.,\.!....: . 
Ra-226 Alpha spec. Ba-133 or Ra-225 NA -..--, '2:-- 9~ 1.,...) <\""' D. f;l -, I ~ ... +- <- 1 . ~~ ..... t.J. ....,,Jr ~ l w. (, 'C,t...J ' 1 :}', ' 
Ra-228 Gamma spec. Ba-133 NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
Reviewed By: ..;;?;::::C ""7' rz=~ Date: /..).//6/F~ 

B-16 



Contract Verification Review (CVR) 

Project Leader .....:....:R~O~YB-==-A=L~--------- Project Name NON·ER SEPTIC SYSTEMS Case No. 7223.230 

ARJCOC No. 602817 & 602820 Analytical Lab _G=EL=------------ SDG No. 9909228A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record _!lld Log-In lnfonnation 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No ! 

1 .1 All items on coc complete- data entry clerk initialed and dated X SNL SAMPLE #05011 0-005 DESIGNATED X 
AS SOIL ON COC 

1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross X 

referenced and correct 

1.7 Date samples received X 
1.8 _Condition upon receipt information provided X 

-- . -·- -~ --- - -- -- -----

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X I 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; PQL and MDL( or IDL), MDA and L;, X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usino correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X PCB EQUIPMENT BLANK RE-EXTRACTED X 

OUT OF HOLDING TIME DUE TO LOW 
SURROGATE RECOVERY 

2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation -
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soil 
samples? Units consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X RECOVERY FOR CADMIUM, LEAD & SILVER OUTSIDE 
a) Laboratory control samples.accuracy reported and met for all samples QC LIMITS 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X BARIUM OUTSIDE RECOVERY LIMITS FOR SAMPLE 

#9909228-45MS 

3.4 Precision X RPD FOR MERCURY ABOVE QC ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and FOR SAMPLE DUPLICATE 

radiochemistry samples 
RPD FOR Cr 6 + DUPLICATE ABOVE QC ACCEPTANCE 

LIMITS 

RPD FOR GROSS ALPHA SAMPLE REPLICATE HIGH 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR 4-NITROPHENOL ABOVE QC ACCEPTANCE 

LIMITS FOR SAMPLE #9909228-45MS/MSD 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank above the MDL for organic or above the POL for inorganic; "U"-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 

and pesticides/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

-

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X I 
e) Instrument run logs provided X I 

4.4 Radiochemistry 

a) Instrument run logs provided X 

-- ~-- - ··---- - -



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis I Problems/Comments/Resolutions 

Were deficiencies unresolved? CJYes ~o 

Based on the review, this data package is complete. raYes CJ No 

If no, provide: nonconformance report or correction request number and date correction request was submitted: ___ _ 

Reviewed by: 1 ,J . f?o. Q 9-Acr t L Q <" Date: 10-25-99 Closed by: Date: _____ _ 



RECORDS CENTER CODE:---------

SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~DS~~~N~F~A:..__ ______ _ 

SNL TASKLEADER: Langkopf 

SMO PROJECT LEAD: Palencia 
~~~----------

ARCOC 

608533 

LAB 

GEL 

LABID 

135431 

PRELIM DATE 

PROJECT/TASK: 7223.02.02.01 

ORG/MS/CFO#: 6146/1089/CF0#023-05 

SAMPLE SHIP DATE: ....:4::.::/2:..::8/2:=..:::.:00:.:5:..__ ___ _ 

FINAL DATE 

5/25/2005 

EOO 
ON Cust RC 

EOO Q CO CO 

DATA PACKAGE TAT:J I RUSH I X INORMAL 
CORRECTIONS REQUESTED BY/DATE: f. 1-ky'Ycv·e-, oS ·.z<o·o\ 

PROBLEM #/DATE CORRECTION RECEIVED:f I qqL\\o Ob obOS 

CVR COMPLETED BY/DATE: L fkw4'C'-- 0\·z<oo>; 

FINAL TRANSMITTED TO/DATE: J'V\. ~ (..LN.;'-w\ ot;· 2l. o \ 
SENT TO VALIDATION BY/DATE: ;:? . -~-t.L~i-H tL< <....: (_ ot;-c?6 ··cJy-

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): I I 
'-J 

I I 
VALIDATION COMPLETED BY/DATE: ~ 176-/~ -os-

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE 

CD RECEIVED BY/DATE 

TO ERDMS OR RECORDS CENTER BY/DATE: 

COMMENTS: 



CONTRACT LABORATORY 
Internal Lab i 1 ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Batch No. jV /,!1_ SMOUse 

Page 1 of 2 

AR/COC 608533 
Dept. No./Mail Stop: 1 6146/1089 Date Samples Shipped: Projeci!Task~No.: []Waste Characterization 
Project/Task Manager: rrier/Wayblll No. SMO Authorization: -Send preliminary/copy report to: 
Project Name: Lab Contact: Contract #: PO 21671 
Record Center Code: Lab Destination: 5 \.11.). f!:, t)Tn,.r t' tLi-) t:.•ll- Released by COC No.: ____ _ 
Logbook Ref. No.: SMO Contact/Phone: 0valldatlon Required 
Service Order No. CF023-05 ./ Send Report to SMO: Bill To:Sandla National Labs {Accounts Payable) 

Location Tech Area P.o. sox 5800 MS 0154 

Building Room Reference LOV(available at SMO) /3$"' i-'3 / Albuquerque, NM 87185-0154 

Sample No.-Fractlon 
ER Sample ID or ,. Pu. mp jER Siter--Date!Time(hr) · Preserv-=JCQIIectfon,Sample I Parameter & Method 

Sample Location Detail Depth (ft) No. Collected atlve I Method Type Requested 

' / 068343-001 

: " / 068344-001 

I ,. 068345-001 LFR-DF1-BH3-17-S 

~ ,. 068346-001 LFR-DF1-BH3-22·S 

I / 068334-001 LFR-DF1-BH1·7·S 

7ft 

12ft 

12ft 

17ft 

22ft 

7ft 

11ft 

17ft 

22ft 

7ft 

1094 

1094 

1094 

1094 

1094 

1094 

1094 

1094 

1094 

1094 

042505/1050 

042505/1145 

042505/114f 

o42sos113oo I 
o4250f'1 &::'"' I 
042605/0840 

042605/0912 

042605/0958 

042605/1120 

042605/1310 

s 
s 
., 

s 
~ 

s 
s 
s 
s 
s 

125ml 

125 ml 

125m! 

125ml 

125 ml 

125ml 

125 ml 

125ml 

125ml 

125ml 

I / 068335-001 042705/1135 125 ml 

4C G SA VOCs 

4C G SA VOCs 

4C G DU VOCs 

4C G SA VOCs 

4C G SA VOCs 

4C G SA VOCs 

4C G SA VOCs 

4C G SA VOCs 

4C G SA VOCs 

4C G SA VOCs 

4C G SA VOCs 
Speclallnstructlons/QC Requirements Abnormal 

Lab Sample 
ID 

Ot'J I 

d I? ;2. 

t:>03 

OOL/ 

tJ05 

() () Ia 

00 ::;-

ooC6 
009 

0!0 

011 
RMMA Sample Tracking · · ~o Use 

Sam le Disposal Date Entered(mJTI/dd/yy) 0 ~~t1 S: EDD 0ves ONo Conditions on 

Turnaround Time E11~E!~eQ by:_ ... J.e/L Level D Package 0 Yes 0No 

Return Samples By: I TI Negotiated TAT OC!nlts. wf' *Send report to: 

Name SiQniih!,re .• A_a_l_.JQILL_Col'!l~l)y/Qrg_anlzalion/Phone/CeUular Mik! §i!DS!!r§/Org.6146/MS j QU/§0§-2B4-24ZB 
Sample 
Team 
Members 

William Gibson 

GHbert Quintana 

Robert Lynch 

I~ /illu.JriJ,J/~ nvrm IWeston/6146/284-5232/239-7367 

IAtiLJ .~J;;]JJ ))l(tJJ IShaw/6146/284-3309/238·9417 
·J;..(.,;?!;~[)il t IWeston/6146/250-7090 

'/ 
.. 1 • 1 1 1 .L !*Please list as separate report. 

4.Relinquished by Org. 
4. Received by Org. 

2.Relinquished w .. A~ A" Ft.~ £~. t;•ou OrgZf¥6 Date9'/zJ1i:;irime/ ZiJt./ _ _l5.Rel~lshed by Org. 
2. Received by :/' , F- r . -Org:". Date "l ' Time . f5. Received by Org. 

3.Relinquished by Or . Date Time a. Relinquished by Org. 
3. Received by • Org. Date Time 6. Received by Org. 

Date 
Date 
Date 
Date 
Date 
Date 

Receipt 

Lab Use 

Time 
Time 
Time 
Time 
Time 
Time 



OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 
Page 2 of 2 ---

. ··---- 608533 
Proiect Name: OSSNFA Pro ecVTask Manger: Mike Sanders IProTecVTask No.: 7223.02.02.01 

Location Tech Area 
J 3 5"1./3 .:2. 

Building Room Reference LOV (available at SMO) Lab use 
Sample No- ER Sample ID or Pump ER Datemme (hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Fraction Sample Location detail Depth (ft) Site No. Collected Matrix Type Volume alive Method Type Requested ID 

' /068355-001 LFR-DF 1-EB-2 N/A 1094 042705/1315 DIW G 3x40ml HCL c EB VOCs {jtJf 

~ 068356-001 1 094-DSS-TB-2 N/A 1094 042505/1050 DIW G 3x40ml HCL c TB VOCs OtJ;:;... 

----

\.-. 
I 

i 

--~ 

1 
l 

! . 

Abnormal Conditlcns on Receipt L.AB use· 

Recipient Initials 



Sample Finamgs Summary Page 1/1 

Site: DSS-NFA ARICOC: 608533 Data Type: Organic 

>. 
cn"O G) Q) co 
~~ 

c: .s 
n! ctl "0 Ql 

~ 
c: Q) Q) ! CO en~ 
Q)O(ij 
0) £i ::l ..... 

I .... ..... c:r <::1' s Q. <lj> - ~ r--<( X <0 
Ql 

068355·001 LFR-DF1-EB·2 P2 
068356-001 1 094-DSS-TB-2 P2 
068341-001 LFR-DF1-BH2-17-S 9.00 UJ,B2 
068~45-001 LFR-DF1-BH3-17-S 6.56 UJ,B2 

Validated By: ld.c,:,. ~b Date: 06/16/05 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: June 16, 2005 

To: File 

From: Kevin Lambert 

Subject: Organic Data Review and Validation- SNL 
Site: DSS-NF A 
ARICOC: 608533 
SDG: 135431 and 135432 
Laboratory: GEL 
Project/Task: 7223.02.02.01 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM SMO AOP 00-03 Rev I. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260NB (VOC). 
All compounds were successfully analyzed. Problems were identified with the data package that result in 
the qualification of data. 

I. VOC: 
For the equipment blank (EB) and trip blank (TB). no MS/MSD was reported. The LCS percent 
recovery (%R) met QC acceptance criteria. However, no measure of precision was provided for the 
target analytes. Therefore, the associated sample results will be flagged "P2" to indicate insufficient 
QC data to determine laboratory precision. 

For the field samples, the continuing calibration verification percent difference (CCV %D) for 
acetone (30%) was> 200/o but~ 400/o. The associated sample results that were non-detects (NDs) will 
not be qualified based on professional judgment and detects will be qualified "J." Also, acetone was 
detected ~ DL) in the EB. The associated sample results that were detects < I Ox the blank 
concentration but> the RL will be qualified "UJ" at the reported values (9.00 ug!L and 6.56 ug/L, 
respectively) with descriptive flag "B2." 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 



Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as noted above in 
the summary section and as follows. 

VOC: 
The calibration response :fuctor (RF) for trichloroethene (0.26 and 0.27) was< the specified minimum 
RF (0.30). The calibration relative standard deviation (RSD) and CCV %D for trichloroethene met QC 
acceptance criteria. The associated sample results were NDs and as a result based on professional 
judgment no data will be qualified. The CCV %D for eight target analytes were> 20% but:::: 40% (see 
Data Validation Worksheets). The associated sample results were NDs and as a resuh based on 
professional judgment no data will be qualified. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

VOC: 
Five target analytes were detected t:: DL) in one or more of the blanks (see Data Validation 
Worksheets). The associated sample results were NDs; no data wiU be qualified as a result. 

Internal Standards USs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

The LCSILCSD met QC acceptance criteria except as noted above in the summary section and as foiJows. 

VOC: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD. No data will be qualified as a resuh. 

Matrix Spike/Matrix Spike Duplicate {MS/MSD) 

The MS/MSD met QC acceptance criteria except as noted above in the summary section. 

Tar:et Compbund Identification/Confirmation 

No target compound identification/confirmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required. 

OtberQC 

No EB, TB, field blank (FB), or field duplicate pair was submitted on the ARICOC(s) except as follows. 

VOC: 



An EB, TB, and a field duplicate pair were submitted on the AR/COC(s). There are no "required" 
review criteria for field duplicate analyses comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 



Site/Project {)S'S-N FA 
ARICOC #: b!) 1f $'"33 

Laboratory: {;- c L 

Data Validation Summary 
Projectffask. II: r ;2.::1.3 • tJ~. ().:J, tJ I # of Samples: -~J<-..:3:::..._ __ _ 

Laboratory Sample IDs: I 3 5" 'I;_ . - - . 1.0 - I I 
/3Sl/3;;. -CJt::'J/. -oo;J. 

SDG #: I 3-§f./ 31, /3 ~'/3 ;L 
I 

Analysis 

QC Element Oraanics Inoraanics 

Pesticide/ HPLC GFAAJ CVAA RAD Other 
voc svoc PCB (HE) ICP/AES 

AA (Hg) 
CN 

1. Holding Times/Preservation ../ I\ ~ 
2. Calibrations J \ ~ 
3. Method Blanks v \ ~ 

" 4. MSIMSD p_;~- \ ~ 
5. Laboratory Control Samples ./ \ ~ 
6. Replicates \ ~ 
7. Surrogates J \ ~ 
8. Internal Standards / \ "" ' 9. TCL Compound ,/ \ ~ Identification 

10. ICP Interfetence Check "'\· 
Sample 

\ "" 11. ICP Serial Dilution \ ~ 
12. Carrier/Chemical Tracer \ ""' 

Recoveries 

13. Other QC E. 5t "fi$t( ~p U1 \ ~ 
J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 

R = Unusable NP ' = Not Provided j 
Check (..f) = Acceptable Other: ~ tP~ /16 )o 5" 
Shaded Cells = Not Applicable (also "NA") Reviewed By:/1 ~ Date: -8~11'-t KtH-

R-12 

I 



Volatile Organics Page 2 of2 

Site/Project: AR/COC #: 60S-s-3 _3 !3atch #s: 'I ..2 ..J.. ~ $" o 
Laboratory: SDG #: I 3 > '-/31 I 3 S'~ 3 .2. #ofSamples: ..:L Matrix: ~ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
. ·: ... . ·., .·: ' .··. 

. $·~· ·· ..•.. .. SMC1 ·sMC2 · SMC3 
. 1$1 IS 1 IS2 IS2 IS3 183 

::· .· ... a,..,·. F{t ',•' 

. ... · ... . .. .. area RT area RT 

~ ~ 
~ ~ r--._ 

~ ~ 
;?11!!-f ~ m~f, ~ 
~--7 t;-s r:~ ~. ~ 

~ ~ 
~ 

........... 

~ ' 

~ ~~ l 
---~---~ --- - I..- - -~ ~ -

--~1 
SMC 1: Bromofiuorobenzene IS 1: Fluorobenzene Comments· ~ e-d.;;:.·_ ftf?/ f?t50 .._.__ OL~~/·Lc.~ SMC 2: Dibromotluoromethane IS 2: Cblorobenzene-d5 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-<14~. 
@!le ~f(FHziCE ~t... ~ 
~ !LF· /2.~01./CLv~D ~&c .i~ 
~~ ~ AID~_~--~~_:;yr 
l.u-~~ -~,----~ 

/A(.J 

R-19 

1~~ J;/!Z~~~ ; _ _ .././....:.'!.:Jt7:..-f ,, I,;:J'' 0. . ~ 
M-,r--.-- cpc d-;t;:,. 16 ~ 
~ 



Volatile Organics (SW 846 Method 8260) Page 1 of 2 

Site/Project: [)5$- NJ=A ARICOC #: 60'B'S33 #of Samples: .2. Matrix: c::t~ 
Laboratory: SOO N: !359lJ,, f3Sej 3_:2. Laboratory Sample IDs: /3 S 'I 3 ...2. - 00 'I ~ - 0 0 .::l 

Methods: E fA4'j;U~ol3{_ v"c.) -~- __fj___ CJ Batch#s: l.j..:J;:2.f5SO • 

·····.. . i .,.,~_:._hoct_ .•. _.·_·_·.·._·.•j•_utsJ·_LCsol• .. ~_.Qs ___ ,-. __ ~-~-~~ ; __ 8_ ... _J F_O:_-•· 
IJ!Ct · · · · ~0 ·· · · · · RPD fiPO 

20% .· .. . . . . 

>/ 

~~+-'""f.====~;;.....;;."':':""'-'..;,_._~~~f--f-'---P--=7--P-~ .... 1 i 

. ' ' --- ·---'-'-- ~] '\j 
1 74-83·9 bromomctbane ./ 0.10 ./ ./ 1- ;z.~ 
1 1';u;.o -~-~; · ~~;(J!lo<· • v .o~ .J.;._..£: 
1 $6-23·-' eartMNatetnddoride \1 0.10 ../ o/ 
2 108-90-7 dllol"'OIeazeDe v' 0.50 tl'_ ../ 
it 7$,:00:.:1 •'; . . < · · · . ¢ ~tOl I• . ./ · • .iX; 
1 67-66-3 clllqroofonn .; 0.20 ./ V. 
l ... 74-87·3 cbWromctbane I -1 0.10 v v 

!9061.01·.5 Qs.l I .I 0.20 ./ ./ 
U-48-1 ~ l_\1"_ 0.10 if ,/ ../ 

t()l)4'"" - · _ ·~ . · .. -~ rr l);tQ' v. ·. vt, 
....__.. s~c:fe_U()ll\llk) .,/ 0.01 _'!'_ 

~~~: " _. ~~·~I f I ~ ~~ : 
1-3 

!\1;1.1),_ 11nmfl..l 

1,. 

-M_ 
v 

v 

** ~ ~ 
~ :ij:;; ..<· ~ 

r-r j 1\'1 V I 

f t"J. \1 . ,. Ll 
I \ y),.AJ,tlAt'L 

L ~ 
I tf.J<' 

~ 
\_ 

~~ 

~ 

~ 

Equtp. I Trip 
~ltnkt Stankt 

r 
1\ 

\ 

~ 
\ 

~ 
~ 
~ 

79·01-6 
7~14 
1330.20·7 
1 08-0-'-4 vinylacdate I= -.11 rf~Jm 11 ~ " ~ 

COIIIIDelltl: Notes: Sbaded rows are RCRA oompounds. 

Reviewed By: ~ d ;;e_u oate: ~~l!~l~s 

B-18 



Volatile Organics (SW 846 Method 8260) Page 1 of 2 
Site/Project: AR/COC f#: t. tJ~ 533 t1 of Samples: I I Matrix: ---=S=~';_J./ ______ _ 
Labomtoty. SDG#: /3?''131 1 /3?'/3.2. LaboratorySampleiDs: !J-5"'/31 - t'(')/ ~ -0 II 
Methods: ePfJ'f,;J~;olfZvtJc.l___ Zl ' -~ 6____ ___ ~h#s: 4;2.~ Tt_r'/'1:;.:21-(pf? ---~ 

--- -~. --i6V· ----- • -_-- - -~- - I .. -· . -. . -· .DI _-· - -· . . . , --. - • . --- {!) '1: ·-~- · ·-if-· ,.., -~ LCS t.cSQ; ----~--_._- -· -~ ___ P·_- ___ Tri_P_ ._ ~---
----·-.·-_ •• _ -· -~ -- - __ 

1
• ·-- --· RPD Stanb Bt.nQ .-~_ . 

. · t.,.;.7• .... 

v 

l 

--~fM--
l 

,+L 

H::F -. 

.. 

r 

·"lf•.-. 

-

~ 
~ 

cibloride (1-oxblk} 

~ 

1-3 ,~lOXbJk) 
)061.02.0 tr ... 

6 

:~7-,~.=~ 

COIIlJDeDts: 

~ m 
t -' 

~~1~. ' - • . . - • ' I • 

),41 
)] 

09Ji 

l~!~ 

·~:·'.·.· 

r 

+ 
'2JL 

bj1j __ g V' 

~ 
j/ f t l~ v 

F \LI \V 

Nota: Shaded rows are RCRA compounds. 

Reviewed By: 
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Volatile Organics Page 2 of2 

Site/Project: AR/COC #: 6 0'6 S 33 Batch #s: -...t..y_;:;._..:l.--.!"'f.....:~::....7-!--____________ _ 
Laboratory: SDG #: /3:>"¥ .$<, I 3 5 '/3;2- # of Samples: I Matrix: _.c::.S::....::t::J:....::'-·.!.../ ______ _ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

' . . . 

$aJ1ilp .. . SMC1 SMC2 SMC3 IS f IS1 IS2 IS2 IS3 183 
area RT area RT area RT 
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SMC 1: Bromofluorobenzene IS 1: Fluorobenzene Comments: ~ t:;;._,d ~ , .. o..c ... ~'--
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Contract Verification Review (CVR) 

Project Leader _Lang;;......ilo.ko..;.p""'f _______ _ Project Name _D;;..S;;;,;S;;..-.:..N.:..F;...A ___________ _ Case No. 7223_02.02.01 

ARICOC No. _;;;,;60;..;;8..;;..53;;.;3 ______ _ Analytical Lab GEL 
-~------------------------

SDG No. 135431 

In the tcbles below, mark any information that is missing or incorrect and give an explanation. 

-·- ··~·. ~--·-- ---- -··--···-··-· ---·-- -----·------ ~---···~····-··-·· 

Line Complete? Resolved? 
No. Item Yes No If no explain Yes No 

1.1 All items on COC comj)_lete- d<lta_~ clerk initialed and d<lted X 
1.2 Contclner type(s) correct for ClnCIIyses requested X 
1.3 S<lmple volume Cldeqoote for # and types of analyses -.- ·~d X 
1.4 Preservative corraet for ClnCIIyses requested X 
1.!5 Custody raeords continuous and complete X 
1.6 Lab S<lmple number(s) provided and SNL ~<~mple number(s) cross referenced and X 

correct 

1.7 D<lte samples received X 
1.8 CondJ!!on UJ'C)f!_reeeipt inf~MnCltion pnwi~~- _______ 

---------~ '----X--- '---- -- - ---------- ------------------------· -------------~------

-·- . ,., __ ---~- ~--- ---- . ·- -·. 
I Line Complete? Resolved? I 
I 

No. Item Yes No If no, ex_pl<lin Yes No 
2.1 beta reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC ClnCIIysis ond ac:c:eptcmu limits provided (MB LCS, Replicate) X I 

2.4 Motrix spike/matrix spike duplicate d<lta provided (if requested) X i 

2.5 Detection limits provided; PQL and MDL (or IDL), MDA and k X 
2.6 QC batch numbers provided X .• 

2.7 Dilution factors provided and all dilution levels repor-ted X 
2.8 Delta reported in appropriate units and using_ correct significant figllres X 
2.9 Radiochemistry ClnCIIysis uncertainty (2 sigma error) and tracer recovery (if N/A 

applieoble) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



ARCOC: 608533 
Contract Verification Review (Continued) 

-·- ---- --·-·. -. -·--··- ---

Item Yes No If no, Sample It> No./Fr<lction(s) and Analysis 

3.1 Are reporting units approprklte for the matrix and meet contract specified or project-specific X 
requirements? Inorganlcs and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
som1Jies and sample data 

I 3.2 Quc.lntitation limit met for all samples X 
3.3 Accuracy X 

a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X I 

technique I 

c) Mcltrix spike recovery data reported and met X 
! 

3.4 Precision N/A 
o) Replicate sample precision reported and met for all inorfP11ic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
o) Method or reagent blank clota reported and met for all scmples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X Acetone, Bromodichloromethane, Bromoform, Corbon Disulfide, 

Chloroform, Dibromochloromethane detected In EB 068355-

001/135432001; Corbon Disulfide detected in TB 068356-

001/13!5432002 

3.6 Contractual qualifiers provided: •J•. estimated quantity; "B"-analyte found In method blank X 
above the MDL for organic or above the PQL for Inorganic; ·u•- anolyte undetected (results are 
below the MDL, IDL, or Mt>A (radiochemical)); "H"-anolysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticides/PCBs) 



.. COC: 608533 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) X 

a) 12-hour tune check provided 

I b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) N/A 

a) Initial calibration provided 

b) Continuing calibration provided N/A 

c) Instrument run logs provided N/A 

4.3 Inorganlcs (metals) N/A 

a) Initial calibration provided 

b) Continuing calibration provided N/A 

c) ICP interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided N/A 

4.4 Radiochemistry N/A 

a) Instrument run logs provided I 



ARCOC: 608533 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have bun noted. 

Sclmple/Frcctlon No. Anc~lysis Problems/Comments/Resolutions 

068344-001 voc Incorrect So.mple ID or So.mple Location Detail/ Correct So.mple ID is LFR-DF1-BH3-US 

i 
i 
L_ -

Were deficiencies unresolved? 8 No 

Q Based on the review, this data package is complete. Yes 

If no, provide.: nonconformance report or correction request number 9946 and date correction request was submitted 05/26/05 

Reviewed by: { J ~ Date: 05/26/05 Closed by: Date: _____ _ 
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160RE~ W. L. GORE & ASSOCIATES~ INC. 

Creative Technologies 
Worldwide 

100 CHESAPEAKE BLVD •• P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 4101392-7600 
FAX: 4101506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

GORE-SORBER• EXPLORATION SURVEY 
GORE-SORBER• SCREENING SURVEY 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Gore Production Order Number: 10960025 

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate): 

• Final report 
• Chain of custody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

Sincerely, 
W.L. Gore & Associates, Inc. 

~~~ 
JayW. Hodny;Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 

1:\MAPPING\PROJECTS\1 0960025\020606RDOC 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are registered trademarks of W. l. Gore & Associates, Inc. 
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GORE-SORBER• EXPLORATION SURVEY 
GORE-SORBER• SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

June 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
AJbuquerque,~ 87123 

W.L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

l:IMAPPING\PROJECI'S\1096002S\D20606R.DOC 

This document shall not be reproduced, except in ful4 without written approval of W.L Gore & AssociaJes 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE· TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc. 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,2112002 
#Modules Retrieved: 131 
# Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: -15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5/17/2002@ 2:00PM; 5/24/2002@1:30PM By: MM 
Chain of Custody Form attached: V 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers ( sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5)lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of5, 20, and 
50)lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 O)lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None · 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #1791 01, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark of W. L Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation ofthe compound mass is based on either a single-level (QA Level 
1) or three-level (QA Levell) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 

• QA/QC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest. 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report. 

• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

• No target compounds were detected on the trip blanks and/or the method blanks. Thus, 
target analyte levels reported for the field-installed modules that exceed trip and method 
blank levels, and the analyte method detection limit, have a high probability of originating 
from on-site sources. 

• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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J.lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
C11,C13&C15 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ct12DCE 
t12DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
11DCA 
CHCI3 

lllTCA 
12DCA 
CC14 

TCE 
OCT 
PCE 
CIBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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GORE-SORBER® Screening Survey 
Final Report 

KEYTODATATABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (C11+Cl3+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1 ,3,5-trimethylbenzene and 1 ,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-1 ,2-dichloroethene 
trans-1 ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

1; 1, 1-trichloroethane 
1 ,2-dichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QNQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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1. CHAIN OF CUSTODY 
2. DATA TABLE 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 



GORE-SORBER® Screening Survey' Chain o[Custod1 
,.I 

) For W.L Gore & Associates use only 
Production Order # ----'-l_._.O.:z.Q6LU0...,.0.._.2_.5'---------

( 

!voRE/t 
"'"-:=- W. L. Gore & Assocjates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkwn, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Jnstructzons: Customer must complete ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER Ql!(AIN+ SEPTIC 

----------~------~~------------
Address: ACCOUNTS PAY ABLE MS0154 

P.O.BOX 5130 

Site Address: KlVL 2N17AFB, NM 
----~-~~~~------------------lc-l (2-Ti-A,.Jb 

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 

FAX: --~~~~0~~----~~~e~1L--~ __ b __ l~~~--------
Customer Project No .. ;..:----------------------
Customer P.O.#: 28518 ~~..:..._ ___ _ Quote #: -=2~1.:..:19:_4.:..:6;.__ __ _ 

Serial # of Modules Shipped #of Modules for Installation ~ #of Trip Blanks _7_ 

# 179087 

# 179150 

# 
l-------_--#--------110': i,l.cl'lrfiJ. - '4JJ'1ll'MI ! Serial <I# uf TJip Bhmks (Client Decides) ' . # # 

___ -_ll _____ F./ ~-Hlffb - 41 iHlSJ· · # ·11:1:Z:Z.T• # # 

- # i. ·::'· # - # # .. # . # 

# 

# 

# 

# 

~----------------~··· 
- # 1:::_:::: # - # ·# 

~--------------~ 
~--------·--# ______ ~\; # - # # 

1----------_# -----1: ·> # - # # 
j(} # - # . # # 

Prepared By: 

Verified By: 

ra}Jnn. ~ 17l"~ ' 41 

~~ ~..-~'./.: <# 

Installation Pefform\rd·By: u lnst~llation Method(s)(circle those that apply): 

Name (please print): C /OS~ Gl u J"" 'I d:' 4 · Slide Ha"/}-er Hammer DriH Auger 

Compan:y/Affiliation: S;o.,_}G /~"""' Other: Q_£::-r:'~.6e::: 

Pieces 

Pieces 

Pieces 

1nstallation StmtDate and Time:4/.?Vo z__ I 0 ~(.sf ~PM 
lnstaUatioii Complete' Date and Time: 5/ ?,jlJ 2- · 109 j o I 6M)PM 

Retriev.a1;Perfonned·By: ' TotalModules·Retrieved~· -----------
Name (please print): C-:1 £-15 s:/2.:1 0 u,.rJ rAr..~4 Total Modules-Lost inField: 

Pieces 

Company/Affiliation:} <£;/'Jl-//\) 1'--\ Total Unused Modules Returned: 

Retrieval Start Date and Time: ?" /8/ o '2-- I I 

Retrieval-Complete Dat~ and Ti~;, I I 
Relinquished By JL---- _t..../ li ........__ Date Time Received B, · M tl4. ~tAa .... l.P.-1,-

Affiliation: W.L. Go~ & ASl)O 1a~~lnc1 ... J-4--o~ 1 ~: Ul Affiliation: ~Lt...\-\cl\0\ I £f. 

Pieces 

Pieces 

AM .PM 

AM ·PM 

Date Time 

.· ~elinquished By "!.Ald~.t.hA. \.?('\.( M_t \.. Date Time Received B"y..·--------------
..•. .\ffiliation: (,{3~ 0 1 

U ·-J~-D£ l ~·-'~ Affiliation:, f • 

l 
Relinquished By Date Time Received B"':7Y/~_L(/A' '"II '~U/ Date Time 

Date Time 

Affiliation Affiliation: 'w .L. tkre & Associi.J., lnc. 15 f:/tl~ ;I: 0 D 

GORE-SORBER ®Screening Survey is a regisured service mark ofW.L Gore & Associa1es, Inc. FORMBR.B 
1/08/01 



GORE-SORBER® Screening Survey Chain of Custody 
,,.,,,,, 

For W.L. Gore & Associates use only 
Production Order # __.].1J0tcz9.u600uu..2._S"---------

16DRE/t 
em~''":"'"'" W. L. Gore & Assocjates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkron, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Jnszruczions: Cuswmer must c shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: ----~~~o~~---~~S~1~--~ __ 6_1~~~--------
Serial # of Modules Shipped 

Prepared By: 

Verified By: 

lnsfaJiation · : 

Name (please print): C;c./svc:;r Gl uuvl,fr/.1 

Affiliation-------,------

Site Name: NON-ER DUAIN+ SEYllC -------------------------------
Site Address: KJ\>'L 2NfrAFB, NM 

~\(2-TLAI'-lb 
Project Manager: MIKE SANDERS 

Customer Project No.: 
~--------------------------

Customer P.O.#: 28518 ;._;;;_;;.;;._::..:;_ ___ _ Quote #: .:;;2-=.1 .;;.;19;...4.;.;6'----

#of Modules fqr lnstallation ~ #of Trip Blanks _7;._,__ 

Pieces 

··# # 

lnstallation Method(s) (circle those that apply): 

Slide Auger 

Total Modules· Retrieved ___ ___.L.-1.,..,------
Total Modules Lost in Field: 

Total Unused Modules Returned: 

Time 

Time 

GORE-SORBER ®Screening Survey is a regisrered se1-vice mark ofW.L Gore & Associares, Inc. FORM8R.8 

1/08/01 



GORE~SORBER® Screening Survey SITE NAME & LOCA TJ:ON 

lnstal1ation and Retrieval Log 
-

. _4_ . 

EVIDENCE OF LIQUID 
HYDROCARBONS O..PH) MODULE IN 

LINE MODULE# JNSTALLATION RETIUEVAL or WATER 
# DATE!TIME DATEfllME HYDROCARBON ODOR (cht!clc. one) 

(Ch~ ;k a.s am 
LPH ODOR NONE -YES NO 

,_ 179087 -i/~_3/cZ ~~~ tJ5:_of-ol. I'JKiltJ ~ 

2. 179088 'CJe z~ 
( 

3. 179089 ..-J~.So 

4. 179090 oeqo 
5. 179091 / oRJ~z. . ... v '\I / 
6. 179092 o?r;z_ \ ~ ~? .8 ~ 
-7. 179093 /OOD I 

8. 179094 /of a 

9. 179o§5 lot!? \,V / '" 10. 179096 1/?S' (JI '00 
11. 179097 II'S" I 
12. 179098 ii?.~ 
13. 179099 ,--m 
]4. 179100 7i?'4 
15. 179101 (~"{ [/ 

~"'- 179102 /Yf1 6-1.__') 6 
/ 179103 Is~ 

• 18 . 179104 14;;4 
19. 179105 / /43 

20. 179106 \II i44o ~./ \I" 
21 l79107 4Ti4/bz.. o'd-4-& '5-t~DZ n ~ ?.fl 
22. 179f08 7 6~3 
p. 09109 rJ'loo 
24. 179110 tY1tJ7 
K 179111 {)Cf I l 

26. 179112 ' o'13b v ~ 
27. 179113 rt~lz?Toz ~71b 5·1D,o2 oBfJ.... 
28. 179114 I / o?.?if 
29. 179))5 0~0'0 
30. 179116 Dt21o 
31. 179117 O~l~ ~ 1 0 '117_ 
32. 1791i8- Zif;s '5-IO-aZ: 0 'f.Z!J 
33, 179119 IJ'!-a 
34. 179120 (fi31 
35. 179l21 (;q.rf~ 

36. 179122 094-7 
37. 179123 O't5f, ··\ 1 I o oZ. 
38. 179124 fOz/p ~ ~-1_, J'll!{ 3 

~- 179125 lo43 I 

140- 179126 !o51--• :~~ 179127 J/0'3 '-~/ UJ l/ I 
179128 \ )4UJ _i 1l>-ilJ. lo it 5 

GORE-SORBER ®Screening Survey is a regisrered servke mark ofW.L Gor'e & Associates, Inc. 

-'--

COMMENTS 

/~Of/f;CJ&- C:<; -.5 
G:s ._i 
GS-2_ 

~· I 
~ cs_-4 

/"Sz/9'o3- GS -I 
I -A 

1--3 
"';. 1-2 

i£o3o.~7- -~ _, 
~ 
-"3 
-Z. 

.\ -I 
"Of'"' V/ 7~ -4 

·!::= 
-I 
-3 

'V -2 
!LC>'iJ/~1- -S 

' . ~ 

-4 
.....-z 
~ 

'II r 
l/e-2.'71~S"3t>- ·S 

-'2.. 
-3 
-~ 

'I' -I 
llotol.~~- ~ 

' 4 
2 
l 

I 3 
}n?_Q, ~s-6~- I 

-4 
~ 

/ :z 
l!oz&/~ot-\ ~2. 

FORM29R.l 
6/13101 



GORE~SORBER® Screening Survey 
JnstaiJatjon and Retrieval Log 

SlTE NAME & LOCA TJON 

..1. _4_. 

EYlDENCE OF LIQUJD 
HYDROCAR'BONS (LPH) MODULE IN 

UNE MODULE# INSTALLATION REIRJEVAL or WATER 
# DA TFfiTME DATE/T1ME HYDROCARBON ODOR (check ont!) COMMENTS 

(Ch.t!ck as '"fll' 1prlu1t1) 

LPH ODOR NONE -YES NO 
43 
44 179130 I ..... 1437 ~-10-0~ )0 51 .v I 

46. 179132 744~ j... "Z-
47 

48 
4_9. 17.2_135 'I ./ ()914 +- I ;z_ 5 '( A 
50. 
51 

53. 

54 l-z9140 /o2-G. Los ~ I 3 
55 1?9141 fq_3o L. oto + 1-
56. 179142 /0 3~ 5 1o-ot f3<f3 ..,V l 
57. 1'?_9143 /(3/, 5-lo-oz tl H,, Z7~/~X.· 2.. 

179144 //41- '3 
1" 1 179150 /lf:'o ....V 4V'' 
~ 171>!51 II J/5}£_ 5-&o ·o-z. II ~51.{ V j -r61 179152 !4/tft/oz.. oBr41r; ·l<t-oi.O'I:.'i'"l lZ~~~... L 

62. 179153 1 ,.,. o£ -z.z , 5 
·63. 179154 oe~ 3 
64. 179155 cF/o3 z. 

67 179158 01.3~ l 1 
68_. 179159 jg_~ 'Z.. 

70. l7916J /~o IDK-1'Hl7- ,I o '2..6 lio~dUio - 1 
71. 17.9162 II Ot) I 2. 

7~ !79161_ /llv 4_ 
73 179164 1114 _'3_ 
74 179165 !(U ._,v _> 

]_'?_ !22_168 ('2-~t I 3 
78. 179169 J-z.31 4 

8~. 179173 /3"1>Z. a 85 r z. ~"'. 

1111 83 179174 ;-g4o -..v oBS5 "V l_ 

f 

GORE-SORBER ®Screening Survey is a rtgistered service mark of W .L Gore & A.rsociates, Inc. FORM29TU 
6/13101 



GORE·SORBER® Screening Survey SITE NAME & LOCATJON 

Installation and Retrieval Log 

1
Lof_4_. 

EVIDENCE OF UQUID 
HYDROCARBONS·(LPH) MODULE IN 

UNE MODULE# INSTALLATION RETRIEVAL or WATER 
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(CMckCI.S ··u) 

LPH ODOR NONE Y:Es NO 
85 179176 4/-z-'1/oz. -1431 
86. 179177 ., 11 

J i4Zio 
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DATE 
ANALYZED 

5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/30/2002 
5130/2002 
5/30/2002 

5/20/2002 
5/28/2002 
5/28/2002 

5/20/2002 
5/21/2002 
5/28/2002 
5/29/2002 
5/29/2002 

5130/2002 
Paoe: 4 of 12 

SAMPLE 
NAME 
MDL= 

179210 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 
179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

BTEX, ug BENZ. uo 
0.03 

nd nd 
O.Q1 nd 
0.12 nd 
0.01 nd 
0.11 nd 
0.01 nd 
0.16 nd 
0.35 0.10 
0.37 0.09 
0.23 nd 
0.30 nd 
0.01 nd 
0.06 nd 
0.03 nd 
0.02 nd 
0.01 nd 
0.01 nd 

nd nd 
nd nd 
nd nd 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.60 0.18 
0; 11 0.03 
0.06 0.01 

GORE SORBER SCREEN.SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #1 0960025 

TOL, uo EtBENZ, UQ mpXYL, uo oXYL, ug C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 

nd nd nd nd 0.01 
nd nd 0.01 nd 0.00 
nd 0.03 0.08 0.02 0.00 
nd nd 0.01 nd 0.21 

0.07 nd 0.04 nd 0.08 
nd nd 0.01 nd 0.02 

0.07 nd 0.07 0.02 0.02 
0.10 0.03 0.09 0.03 0.07 
0.11 0.03 0.11 0.03 0.04 
0.11 nd 0.10 0.03 0.00 

nd 0.05 0.18 0.08 0.01 
bdl nd 0.01 nd 0.00 

0.05 nd 0.01 bdl 0.04 
nd nd 0.03 nd 0.09 
bdl nd 0.02 nd 0.07 
nd nd 0.01 nd 0.09 
nd nd 0.01 nd 0.13 

nd nd nd nd 0.00 
nd nd nd nd 0.02 
nd nd nd nd 0.00 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

0.30 0.05 0.18 0.08 1.66 
0.05 0.01 0.03 0.01 0.28 
0.03 0.00 0.02 0.00 0.18 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 

bdl 
bdl 
bdl 

0.02 
0.04 

bdl 
0.02 
0.03 
0.02 

bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 

0.03 

bdl 
0.02 

bdl 

nd 
nd 
nd 
nd 
nd 

1.13 
0.14 
0.05 

4 

TRIDEC, ug PENTADEC, ug TMBs, ug 
0.01 0.02 

0.01 bdl 0.03 
bdl bdl 0.00 
bdl bdl 0.00 

0.19 bdl 0.00 
0.02 0.02 0.03 
0.02 bdl 0.00 

nd bdl 0.04 
0.04 bdl 0.16 
0.01 bdl 0.05 

nd bdl 0.00 
0.01 bdl 0.05 

bdl bdl 0.03 
bdl 0.04 0.00 
nd 0.09 0.00 
bdl 0.07 0.00 

0.01 0.08 0.00 
0.04 0.06 0.09 

bdl bdl nd 
bdl nd nd 
bdl nd nd 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.32 1.33 0.16 
0.04 0.21 0.03 
0.03 0.10 0.01 

CCT CCXmt 
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SAMPLE 
NAME 
MDL= 

1792Hl 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 
179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

5/30/2002 
Page: 8 of 12 

124TMB, ug 135TMB, ug ct12DCE, ug 
0.03 0.02 

0.03 bdl nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 

0.03 bdl nd 
bdl nd nd 

0.04 bdl nd 
0.11 0.05 nd 
0.05 bdl nd 

bdl nd nd 
0.05 bdl nd 
0.03 bdl nd 

bdl nd nd 
nd bdl nd 
bdl nd nd 
bdl bdl nd 

0.09 bdl nd 

nd nd nd 
nd nd nd 
nd nd nd 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.11 0.05 0.00 
0.02 0.01 0.00 
0.02 0.01 0.00 

GORE SORBER SCREEN-SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs!SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd 0.10 0.05 0.05 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0.04 0.02 0.02 
nd nd 0.09 0.03 0.06 
nd nd 0.00 nd bdl 
nd nd 0.12 0.06 0.06 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.08 0.04 0.05 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.20 0.08 0.11 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

o,oo 0.00 0.56 0.34 0.23 
0.00 0.00 0.06 0.03 0.03 
0.00 0.00 0.03 0.02 0.02 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

\ 

MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

0.00 0.00 0.05 0.00 
0.00 0.00 0.01 0.00 
0.00 0.00 0.00 0.00 

CCT_CCXrpt 
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SAMPLE 

NAME 
MDL= 

1792Hl 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 - 179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

5/30/2002 
P::~nA' 12 of 12 

TCE, ug 
0.02 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd. 

nd 
nd 
nd 
nd 
nd 

14.22 
1.88 
0.53 

OCT, ug PCE, ug 
0.02 0.01 

nd bdl 
nd 0.02 
nd bdl 
nd nd 
nd nd 
nd nd 
nd nd 

0.02 0.01 
0.04 0.22 
0.05 0.17 

nd nd 
nd 0.03 
nd 0.03 
nd bdl 
nd nd 
nd nd 
nd bdl 

nd nd 
nd nd 
nd nd 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.20 6.74 
0.04 0.74 
0.01 0.25 

14DCB, uq 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

0.02 
0.00 
0.00 

GORE SORBER SCREE. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

I 

CHCI3, uq CCI4, uq CIBENZ, ug 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.20 nd nd 
0.05 nd nd 

nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 

nd nd nd 
nd nd nd 
nd nd nd 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.20 0.03 0.00 
0.02 0.01 0.00 
0.00 0.00 0.00 

No mdl is available for summed combinations of analytes. In summed 
columns {eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 
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DSS SITE 1094: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1094, the Live Fire Range East Septic System at Sandia 
National Laboratories/New Mexico (SNL/NM), is located in Lurance Canyon on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The active system consists of a 1 ,000-gallon septic tank connected to a 
drainfield consisting of two 110-foot-long, parallel drain lines. Available information indicates 
that the Live Fire Range support complex was built about 1983 (SNLINM May 1983), and it is 
assumed that the septic system was also constructed at that time. The system is still active. 
Environmental concern about DSS Site 1094 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for possible COCs that may 
have been released during facility operations. 

The ground surface in the vicinity of the site is hummocky with a slight slope to the west. The 
closest major drainage is the active channel of Arroyo del Coyote, located approximately 150 
feet south of the site. No springs or perennial surface-water bodies are located within 3 miles 
of the site. Average annual rainfall in the SNLJNM and KAFB area, as measured at 
Albuquerque International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the 
vicinity of the site is minor because the hummocky surface retards runoff. Infiltration of 
precipitation is almost nonexistent as virtually all of the moisture subsequently undergoes 
evapotranspiration. The estimates of evapotranspiration for the KAFB area range from 95 to 99 
percent of the annual rainfall (SNLJNM March 1996). Most of the area immediately surrounding 
DSS Site 1094 is unpaved with some native vegetation, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1094 lies at an average elevation of approximately 5,995 feet above mean sea level. 
The groundwater beneath the site probably occurs in unconfined conditions in the fractured 
Precambrian bedrock. As measured in the nearest groundwater monitoring well, CYN-MW5, 
approximately 1 ,900 feet to the southwest, depth to groundwater is approximately 107 feet 
below ground surface (bgs). Groundwater flow is thought to be generally to the west in the 
Lurance Canyon area (SNLINM November 2001a). The nearest production well is KAFB-11, 
approximately 4.9 miles northwest of the site. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNLINM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001 b) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
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requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1094 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
DSS Site 1094 Potential COC Sampling Density Location 
Sampling Area Source Locations {samples/acre) Rationale 

Soil beneath the Effluent discharged 3 NA Evaluate potential 
septic system to the environment COC releases to 
drainfield from the drainfield the environment 

from effluent 
discharged from 
the drainfield 

COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
NA =Not Applicable. 

Using a Geoprobe TM, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at three borehole locations at DSS Site 1094. Ora infield sampling intervals started at 7 
and 12 feet bgs for the 1999 sampling and at 7, 11, 12, 17, or 22 feet bgs during the 2005 
resampling for volatile organic compounds (VOCs). The soil samples were collected in 
accordance with the procedures described in the SAP (SNL/NM October 1999) and FIP 
(SNL/NM November 2001 b). Table 2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and the laboratories that performed the analyses. 

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), high 
explosive (HE) compounds, polychlorinated biphenyls (PCBs), Resource Conservation and 
Recovery Act (RCRA) metals, hexavalent chromium, cyanide, radionuclides, and gross 
alpha/beta activity. The samples were analyzed by an off-site laboratory (General Engineering 
Laboratories, Inc.). Table 3 summarizes the analytical methods and the data quality 
requirements from the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001b). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1094 

Sample Type VOCs SVOCs 
Confirmatory 10 6 
Duplicates 1 0 

EBs and TBs 8 2 1 

Total Samples 13 7 
Analytical Laboratol}' GEL GEL 

8TBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC =Volatile organic compound. 

PCBs 
6 
0 
1 

7 
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RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
6 6 6 6 6 
0 0 0 0 0 
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7 7 7 7 7 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1094 

Analytical 
Method3 Data Quality Level GEL 

VOCs Defensible 10 
EPA Method 8260 
SVOCs Defensible 6 
EPA Method 8270 
PCBs Defensible 6 
EPA Method 8082 
HE Compounds Defensible 6 
EPA Method 8330 
RCRA Metals Defensible 6 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 6 
EPA Method 7196A 
Total Cyanide Defensible 6 
EPA Method 9012A 
Gamma Spectroscopy Defensible 6 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 6 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of 
one trip blank (for VOCs only), one field duplicate (for VOCs only), and one set of equipment 
blanks. No significant QA/QC problems were identified in the QA/QC samples. 

All of the soil sample results were verified/validated by SNL/NM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNL!NM July 1994), SNL/NM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLINM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNLJNM December 2003). The data validation reports are presented in the 
associated DSS Site 1094 request for a determination of Corrective Action Complete (CAC) 
without controls. The reviews confirmed that the analytical data are defensible and therefore 
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acceptable for use in the request for a determination of CAC without controls. Therefore, the 
DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1094 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNL/NM October 
1999) and FIP (SNL!NM November 2001 b) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for DSS Site 1094, which is presented in Chapter 4.0 of 
the associated request for a determination of CAC without controls. The quality of the data 
specifically used to determine the nature, migration rate, and extent of contamination is 
described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1094 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1094. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1094 is still active. The migration rate of COCs that may have 
been introduced into the subsurface via the septic system at this site is therefore dependent 
upon the volume of aqueous effluent discharged to the environment from this drainfield. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1094 up to the date of sampling in April 
2005. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at three locations beneath the 
effluent release area (drainfield) at the site to assess whether releases of effluent from the 
septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 7, 11, 12, 17, and 22 feet bgs in 
the drainfield area. Sampling intervals started at the depths at which effluent discharged from 
the drainfield drain lines would have entered the subsurface environment at the site. This 
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sampling procedure was required by New Mexico Environment Department (NMED) regulators 
and has been used at numerous DSS-type sites at SNL/NM. The soil samples are considered 
to be representative of the soil potentially contaminated with the COCs at this site and are 
sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1094 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNLINM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1094. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNLINM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1094 were to the subsurface soil resulting from the 
discharge of effluents from the Live Fire Range east septic system. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Infiltration of precipitation is essentially 
nonexistent at DSS Site 1094, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 107 feet bgs, the potential 
for COCs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COCs at DSS Site 1094 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and are not considered to be degradable. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1094 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF Bioaccumulator?b 

(All Samples) Concentration Background (maximum 
coc (mg/kg) (mg/kg)a Screening Value? aquatic) 

Inorganic 
Arsenic 3.19 9.8 Yes 44c 

Barium 117 J 246 Yes 17Qd 

Cadmium 0.0366 J 0.64 Yes 64C 

Chromium, total 14.7 18.8 Yes 16C 

Chromium VI 0.159 J NC Unknown 16c 

C_yanide 0.06958 NC Unknown NC 

Lead 13.3 18.9 Yes 49c 

Mercury 0.0141 J 0.055 Yes 5,5QQC 

Selenium 0.1338 2.7 Yes soot 

Silver 0.602 J <0.5 No 0.5c 
Organic 
Toluene 0.00663 NA NA 1 O.?C 

2S}tlen_e ___ 0.00129 NA l NA l ___ 23.49. --
·--·-- ·--·-

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Canyons Study Group. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 

Log K0 w (BCF>40, 

(for organic COCs) Log K0 w>4) 

- Yes 
- Yes 
- Yes 
- No 

- No 

- Unknown 
- Yes 
- Yes 
- Yes 
- No 

2.69C No 

1 1.5h l No 

8 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected at all). 
tcallahan et al. 1979. 
9Howard 1990. 
hMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 

coc 
DSS 
J 

Kow 
Log 

= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 

mg/kg 
NA 
NC 

NMED 
SNL/NM 

= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1094 with 
Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNL/NM Background Applicable SNLINM 

(All Samples) Activity Background BCF 
coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 

Cs-137 NO (0.0312) 1.55 Yes 
Th-232 0.4 1.03 Yes 
U-235 ND (0.179) 0.16 No 
U-238 1.38 2.31 Yes 

----

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Canyons Study Group. 
cNMED March 1998. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
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Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of 
the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 1094 are limited to VOCs. Organic COCs may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1094. The 
COCs at this site inGiude both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COC is insignificant 
because of its long half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1094 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
MiQration to Qroundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the followihg: 

Step 1. 

Step 2. 

Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 
Potential pathways are identified by which a representative population might be exposed to 
the COCs. 
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Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COC risk values also are compared to 
backgsound risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1094. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1094 has been designated with a future land-use scenario of recreational (DOE et al. 
October 1995) (see Appendix 1 for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1094 is approximately 107 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the recreational or residential land-use scenarios. 
Figure 1 shows the conceptual site model flow diagram for DSS Site 1094. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 
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Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show the DSS Site 1 094 maximum COC concentrations that were compared to 
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, one constituent was measured at a 
concentration greater than the background screening value. Two constituents do not have 
quantified background screening concentrations; therefore it is unknown whether these COCs 
exceed background. Two constituents are organic compounds that do not have corresponding 
background screening values. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than the 
background screening level. 

VI.S Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), the "Technical Background Document for Development of Soil 
Screening Levels, Revision 2" (NMED February 2004), and EPA Region 6 (EPA 2004b). Dose 
conversion factors (DCFs) used in determining the excess TEDE values for radiological COCs 
for the individual pathways are the default values provided in the RESRAD computer code (Yu 
et al. 1993a) as developed in the following documents: 
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Table 7 
Toxicological Parameter Values for DSS Site 1094 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)"1 

Inorganic 
Chromium VI 3E-3c L 2.3E-6c L -
Cyanide 2E-2c M - - -
Silver 5E-3c L - - -
Organic 

Toluene 2E-1c M 1.1E·1c M -
Xylene j 2E+Oc I M I 2E-1e I - I -

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eToxicological parameter values from EPA Region 6 (EPA 2004b) . 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)"1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD

0 
= Oral chronic reference dose. 

SFinh = Inhalation slope factor. 
SF 

0 
= Oral slope factor. 
= Information not available. 

SFinh 

(mg/kg-d)·1 Cancer Classb 

4.2E+1c A 

- D 
- D 

- D 

I - I D 

ABS 

0.01d 

0.1d 

0.01d 

0.1d 

I 0.1d 
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coc 
U-235 

Table 8 
Radiological Toxicological Parameter Values for DSS Site 1094 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the recreational and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COC for both the recreational and residential land-use 
scenarios. 
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Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both recreational and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is recreational, risk and TEDE values for a residential land-use scenario are also 
presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1094 nonradiological COCs and an estimated 
excess cancer risk of 3E-11 for the designated recreational land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
cancer risk for the DSS Site 1094 associated background constituents under the designated 
recreational land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the recreational land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 1.9E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (recreational in this 
case); the calculated dose value for DSS Site 1094 for the recreational land-use scenario is well 
below this guideline. The estimated excess cancer risk is 1.6E-8. 

For nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 7E-10 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Because of the nature of the 
local soil, other exposure pathways are not considered (see Appendix 1 ). Table 10 shows an 
HI of 0.00 and no quantified estimated excess cancer risk for the DSS Site 1094 associated 
background constituents under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
4.8E-3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL!NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 094 for the residential land-use scenario is well below 
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Table 9 
Risk Assessment Values for DSS Site 1094 Nonradiological COCs 

Recreational Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.159 J 0.00 3E-11 0.00 ?E-10 
Cyanide 0.0695b 0.00 - 0.00 -

Silver 0.602 J 0.00 - 0.00 -

Organic 
Toluene 0.00663 0.00 - 0.00 -

Total xylenes 0.00129 0.00 - 0.00 -

Total 0.00 3E-11 0.00 ?E-10 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1094 Nonradiological Background Constituents 

Recreational Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium NC -

Cvanide NC -

Silver <1 -

Total 0.00 

aDinwiddie September 1997, Canyons Study Group. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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this guideline. Consequently, DSS Site 1094 is eligible for unrestricted radiological release as 
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 4.6E-8. The excess cancer risk from the 
nonradiological and radiological COGs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997a). This summation is tabulated in Section Vl.9. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the recreational (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COGs under the recreational land-use scenario, the HI is 0.00 (less 
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-11. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COGs for both the recreational and 
residential land-use scenarios. Assuming the recreational land-use scenario, there is no 
quantifiable excess cancer risk for nonradiological COGs. The incremental risk is determined 
by subtracting risk associated with background from potential COC risk. These numbers are 
not rounded before the difference is determined and therefore may appear to be inconsistent 
with numbers presented in tables and within the text. For conservatism, the background 
constituents that do not have quantified background screening concentrations are assumed to 
have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated incremental 
excess cancer risk is 2.72E-11 for the recreational land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COGs under a 
recreational land-use scenario. 

For the radiological COC under the recreational land-use scenario, the incremental TEDE is 
1.9E-3 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997a). The estimated incremental excess cancer risk is 1.6E-8. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 7E-10. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental excess cancer risk is 
7.31E-10 for the residential land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COGs under the residential land-use 
scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
4.8E-3 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNLINM "RESRAD Input Parameter Assumptions and Justification" (SNLINM 
February 1998). The estimated incremental excess cancer risk is 4.6E-8. 
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Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1094 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP {SNL/NM October 1999) and FIP 
{SNL/NM November 2001b). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at effluent release points are 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNLJNM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1094. 

Because of the location, history of the site, and future land use {DOE et al. October 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 7 shows the uncertainties {confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS {EPA 2004a), 
EPA Region 6 (EPA 2004b), and the 'Technical Background Document for Development of Soil 
Screening Levels, Revision 2" {NMED February 2004). Where values are not provided, 
information is not available from the Health Effects Assessment Summary Tables (HEAST) 
{EPA 1997b), IRIS (EPA 2004a), "Technical Background Document for Development of Soil 
Screening Levels, Revision 2" (NMED February 2004), Risk Assessment Information System 
(ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the recreational and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the recreational and residential land-use scenarios are below 
background and represent only a small fraction of the estimated 360 mrem/yr received by the 
average U.S. population {NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

DSS Site 1094 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated recreational land-use scenario, 
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and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the recreational land-use scenario the HI (0.00) is 
significantly lower than the accepted numerical guidance from the EPA. The estimated excess 
cancer risk is 3E-11; thus, excess cancer risk is also below the acceptable risk value provided 
by the NMED for an recreational land-use scenario (Bearzi January 2001 ). The incremental HI 
is 0.00, and the estimated incremental excess cancer risk is 2. 72E-11 for the recreational land
use scenario. These incremental risk calculations indicate insignificant risk to human health for 
the recreational land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 7E-10. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 7.31 E-10 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much less than EPA guidance values. The estimated TEDE is 1.9E-3 mrem/yr for the 
recreational land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997a). The corresponding estimated incremental excess cancer risk value 
is 1.6E-8 for the recreational land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario that results from a complete loss of institutional control is 
4.8E-3 mrem/yr with an associated risk of 4.6E-8. The guideline for this scenario is 75 mrem/yr 
(SNL/NM February 1998). Therefore, DSS Site 1094 is eligible for unrestricted radiological 
release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 

Table 11 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1094, Live Fire Range East Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Recreational 2.72E-11 1.6E-8 1.6E-8 
Residential 7.31E-10 4.6E-8 4.6E-8 

DSS = Drain and Septic Systems. 
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Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the recreational and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1094. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1 094 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
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site. Degradation, transformation, and radiological decay of the COCs also are expected to be 
of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/13/2005 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER} Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et at. September 1995); Workbook: Future Use Management Area 1 (DOE et at. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; immersion in 
contaminated water; and exposure from ground surfaces with photon-emitting 
radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are 'left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ELJ I = s J 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

Cs *CF*SA*AF * ABS*EF*ED 

BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) {days) 

Groundwater Ingestion 

9/13/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED 
I = -...."_' ------
" BW *AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate {L/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) {days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K *JR. * EF *ED I = w I 

" BW*AT 

lw =Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

IRi = Inhalation rate (m3/day) 
EF = Exposure frequency {days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLINM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLINM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15ChiW 10 Childa 

Inhalation Rate (m3fday) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm 2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 
Mass Loadinq for Inhalation q/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Veqetables & Grain (kq/yr) NA NA 
Fraction lnqested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Site Histories 
Drain and septic system site histories for the seven AOCs are as follows: 

Year Drain 
Y ear or Septic Year(s) Septic Tank 

A OC Building and System and/or Seepage Pits 
Number Site Name Location System Built A bandoned Backfilled 

1090 
Bldg6721 

TA-IIl 1959 199 1 Late 1990s 
Septic System 
Live Fire 

Lurance Septic system is still in 
1094 Range East Unknown Unit is active 

Septic System 
Canyon use 

1095 
Bldg 9938 Coyote Test 

197 1 Unknown 2005 
Seepage Pit Field 

1114 
Bldg 9978 Coyote Test 

197 1 Unit is active 
No septic tank or 

Dry well Field seepage pit at thi s site 

11 15 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

1116 
Bldg 9981A Solar Tower 

198 1 Unit is active 
Seepage pit is still in 

Seepage Pit Complex use 

11 17 
B ldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well (;omplex seepage pit at this site 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows : 

AOC 
Number Site Name 

1090 Bldg 672 1 Septic System 

1094 
Live Fire Range East Septic 
System 

1095 Bldg 9938 Seepage Pit 

11 14 Bldg 9978 Drywell 

111 5 
Former Offices Septic 
Svstem 

111 6 Bldg 9981 A Seepage Pit 

111 7 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radio nuclides 

Groundwater 
Locat ion Deoth ( ft bl!s) 

TA-III 473 

Lurance Canyon 107 

Coyote Test Field 300 

Coyote Test Field 41 

Solar Tower 
150 

Comolex 
Solar Tower 

150 
Comolex 

Solar Tower 
150 

Como lex 

1116, and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil-vapor samplers and soil borings could be selected . 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits , and drywells to 
determine if COGs were released to the environment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampling 
depths at each of these seven AOC sites are as follows : 

Buried 
Components Soil Sampling 
(Drain Lines, Beneath 

Drywells) Drainlines, Type(s) of Dra in System Pass ive 
Site Site Loca ted W ith Seepage Pits, and Soil Sampling Soil-Vapor 

Num ber Na me a Backhoe Drywells Depths (ft bgs) Sam pling 
Bldg 672 1 

1090 Sept ic 2002 2002, 2005 Drainfield : 4, 9 None 
System 
Li ve Fire 

Dra infield : 
Range 

Borehole I : 7, 12 
1094 East 1999 1999, 2005 

Borehole 2: 7, 12, 17, 22 
2002 

Septic 
Borehole 3: 7, I I, 17, 22 

System 
Bldg 9938 

1095 Seepage None 1999, 2005 Seepage Pit: 8.5, 9.5 2002 
Pit 

1114 
Bldg 9978 

2002 2002 Drywell : 6, II None 
Dry well 
Former 

111 5 
Offices 

1999 1999, 2005 Drain field: 5, I 0, 15, 20 None 
Septic 
System ' 

Bldg 
Seepage Pit: 

i 998 1A 
111 6 

Seepage 
None 1999, 2005 Boreholes I & 3: 8, 13 None 

I 
Pit 

Borehole 2: 8, 13.5 I 

1117 
Bldg 9982 

None 1999, 2005 Drywell: 11 , 16 None 
I Dry well 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA met
als, chromium VI , cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094, 1114, 11 15, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected at AOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs 
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC contamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity at AOC 1090 and , although not detected, the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity at AOC 1115, and Th-232 was detected slightly above the background activity at AOC 1116. Gross 
beta activ ity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that 
site, for performing the risk screening assessment, and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for 
characterizing the site , for performing the risk screening assessment, and as justification for the proposal 
ofCAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established for AOCs 1090, 1095, 1114, 1115, 111 6, and 11 17. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However, the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario . All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted rad iologi
cal release. 
Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site , AOC 1090, was predicted 
to be low. 
In conclusion, human health risks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls. 

The total His and excess cancer risk val ues for the nonradiological COCs at the seven 
sites are as fo llows· 

Residential Land-U se Scenario 
Site Total Hazard 

Number Site Name Index Excess C ancer Risk 

1090 Bldg 6721 Septic System 0.28 IE-53 Total / 1.44E-6 Incremental 

1094 
Live Fire Range East Septic 

0.00 7E- 10 Total 
System 

1095 B ldg 9938 Seepage Pit 0.00 6E-1 0Total 
111 4 B ldg 9978 Drywell 0 .00 I E-I OTotal 
111 5 Former Offices Sept ic System 0.00 7E-I O Total 
1116 Bldg 998 1 A Seepage Pit 0 .00 7E-10 Total 
1117 B ldg 9982 Drywell 0 .00 5E-10Total 

NMED Guidance < I < I E-5 

Value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown. 
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For More Information Contact 
Collecting additional soil samples for VOCs from a 
borehole drilled adjacent to the seepage pit at 
AOC 1116 with the Solar Tower in background. 

U.S. Department of Energy 
Sandia Site Office 
Environmenta l Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Envi ronmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR 7 21X1 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

\?·~ \Jv'\~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
D. Pepe, NMED-08 
J. Estrada, NNSAISSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
&t.an~~l· SNL, MS 1087 
P. Puissant, SNL, MS 1087 
M. Sanders, SNL, MS 1 087 
A. Blumberg, SNL, MS 0141 

APR 7 2005 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

April2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately 1,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index smied by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 tlu·ough 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Teclmical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
AR/COC number, an individual cross reference summary sheet is provided. 
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ERSample 10 

602817 LFR-DF1-BH3-7-S 
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602817 LFB-DF1-BH1-7-MSMSD 

602817 LFB-DF1-BH1-7-S 

602817 LFB-DF1-BH2-12-S 

602817 LFB-DF1-BH2-7-S 

602817 

602817 

602817 

LFR-DF1-BH3-12-S 

•LFR-DF1-BH3-7-S 

LFR-DF1-BH3-PCB 

LFR-DF1-BH3-GS 

LFB-DF1-BH1-12-S 

LFB-DF1-BH1-7-MSMSD 

LFB-DF1-BH1-7-S 

Sample# 

050067-004 

050063-003 

050064-003 

'050062-003 
050066-003 

:osoo65-003 

050068-003 

. 050067-003 

'050069-012 

i 050069-005 

[0~£0~~-004 
;o~C!,964-004 

1050062-004 

!01-SEP-99 
'02-SEP-99 
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GEL QC CROSS REFERENCE coc 602820 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1095 Bldg. 9938 SP 050109 001 B9938-SP1-BH1-9.5-S 31-AUG-99 SOIL VOA-8260 156044 
1095 Bldg. 9938 SP 050109 003 B9938-SP1-BH1-9.5-S 31-AUG-99 SOIL BNA-8270 158016 

1095 Bldg. 9938 SP 050109 003 B9938-SP1-BH1-9.5-S 31-AUG-99 SOIL Cr+6 158556 
1095 Bldg. 9938 SP 050109 003 B9938-SP1-BH 1-9.5-S 31-AUG-99 SOIL HE-8330 158012 
1095 Bldg. 9938 SP 050109 003 B9938-SP1-BH 1-9. 5-S 31-AUG-99 SOIL PCB-8082 158065 
1095 Bldg. 9938 SP 050109 003 B9938-SP1-BH 1-9.5-S 31-AUG-99 SOIL RCRAMETALS 158059, 158023 

1095 Bldg. 9938 SP 050109 003 B9938-SP1-BH1-9.5-S 31-AUG-99 SOIL TOTAL-CN 158110 
1095 Bldg. 9938 SP 050109 004 B9938-SP1-BH 1-9. 5-S 31-AUG-99 SOIL GAMMA SPEC 158553 
1095 Bldg. 9938 SP 050109 004 B9938-SP1-BH1-9.5-S 31-AUG-99 SOIL GROSS-AlB 158646 

_1Q95 l3ldg. ~-91~ Sf_ _ ~ L05011Q 005_ ~38-SP1-BH1 .. 9.5-T_B _,~1-AUG-99 AQUEOUS VOA-8260 158072 
-----

SDG 9909228A 



RECORDS CENTER/ 
ORIGINAL COPY 

October 1, 1999 

Laboratory Identification: 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC- 602820 

9909228A 
ARCOC- 602317 

9909228B 
Case No. 7223.230 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box: 30712 
Charleston, South Carolina 29417 

Express 1-Iail Deliverv and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summary: 

Sample receipt 

RECEIVED 
OCT J 1 1999 

SNUSMO 

Fifty-seven soils and eleven aqueous samples were collected by S.and.ia on August 
27, 30 and 31. September 1st, 2nd and 7,1999. The samples arrived at General 
Engineering Laboratories, Inc., (GEL) Charleston, South Carolina on September 8, 1999, 
for Environmental Analyses. Cooler clearance (screerring, temperature check, etc.) was 
done upon login. The cooler arrived without any visible signs of tampering or breakage 
and with custody seals intact The s,amples were delivered with chain of cus,tody 
documentaTion and signatures. 

The temperature of the samples was 4°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW -846 
procedures and GEL SOP. 

G~NERAL 1:::-.JGINEERI;--JG LA80RATORJES 
PO Bm 30712• Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (1!031766-J 178 
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The samples were received as tollows: 

ARCOC SDG# #of sarn_l)les Collection Date Date Rec' d bv Lab l 
602820 9909228A 4 08/31199 -
602817 9909228B 64 08/27.30,31/99 

911 9/?J99 

The laborarory received the following samples: 

Laboratory ID 
602820: 
9909228-01 
9909228-02 
99{)9228-03 
9909228-04 
602817: 
9909228-05 
990.9228-06 
9909228-07 
9909228-08 
9909228-09 
9909228-10 
9909228-11 
9909228-12 
9909228-13 
9909228-14 
9909228-15 
9909228-16 
9909228-17 
9909228-18 
9909228-19 
9909228-20 
9909228-21 
9909228-22 
9909228-23 
9909228-24 
9909228-25 
9909228-26 
9909228-27 
9909228-28 
9909228-29 
9909228-30 
9909228-31 
9909228-32 
9909228-33 

Description 

050109-001 B9938-SPI-BH1-9S-S 
050109-003 B9938-SP1-BH1-9.5-S 
(}50109-004 B9938-SP1-BH1-9.5-S 
050110-005 B9938-SP1-BH1-9.5-TB 

050049-001 SOLARDETOX-DF1-BH3-
050049-003 SOLARDETOX-DF1-BH3-
050049-004 SOLARDETOX-DF1-BH3-
050050-001 SOLARDETOX-DFI-BHJ-
050050-003 SOLARDETOX-DFl-BID-
050050-004 SOLADEXTOX -DF1-BH3-
0S0052-001 SOLARDETOX-DF1-BH2 
050052-003 SOLARDETOX-DFl-BHZ-
050052-004 SOLARDETOX-DF1-BH2-
050053-001 SOLARDETOX-DFl-BIU-
050053-003 SOLARDETOX-DFl~BIU-
050053-004 SOLA.RDETOX-DF1-BH2-
050055-001 SOLARDETOX-DFl-BHl-
050055·003 SOLARDETOX-DF1-BH1-
050055-004 SOLARDETOX-DFl-BHl-
050056-001 SOLARDETOX-DF1-BH1-
050056-003 SOLARDETOX·DFI-BHl-
050056-004 SOLARDETOX-DFl-BHl-
050057-001 SOLAR-9981A-SP1-BH1-
050057-003 SOLAR 9981A-SP1-Bffi 
050057-004 SOLAR 9981A-SP1-BH1 
050058-001 SOLAR 9981A-SP1-BH1 
050058-003 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A-SP1-BH1 
050059-001 SOLAR 9982-DWl-BHl-
050059-003 SOLAR 9982-DWI-BHl-
050059-004 SOLAR 9982-DWl-BHl-
050060-001 SOLAR 9982-DWl-BHl 
050060-003 SOLAR 9982-DWI-BHl 

CIEJ'.iERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • F<1x (803) 766-1178 

0 l'rinkd on rcc·yckd r"l"'r. 

09/8/99 I 
09/8/99 
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The laboratory received the foJJowing sam.~ks: 

LaboratorY ID 
602817: 
990922S-34 
9909228-35 
9909228-36 
9909218-37 
9909228-38 
9909228-39 
9909228-40 
9909228-41 
9909228-42 
9909228-43 
9909228-44 
9909228-45 
9909228-46 
9909228-47 
9909228-48 
9909228-49 
9909228-SO 
9909228-51 
9909228-52 
9909228-53 
9909228-54 
9909228-55 
9909228-56 
9909228-57 
9909228-58 
9909228-59 
9909228-60 
9909228-61 
9909228-62 
9909228-63 
9909228-64 
9909228-65 
9909228-66 
9909228-67 
9909228-68 

Case Narrative 

Description 

05006{}-004 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BBl 
050061-004 SOLAR 9982-DWl-BBl 
050062-001 LFR-DFl-BHl-7-S 
050062-003 LFR-DFI-BHl-7-S 
050062-004 LFR-DF!-BH1-7-S 
050063-001 LBR-DFl-BHl-12-S 
050063-003 LFR-DFl-BHI-12-S 
050063-004 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BHl-7-MSIMD 
050064-003 LFR-DFl-BHl-7-MS/MD 
050064-004 LFR-DFl-BHI-7-MS/MD 
050065-001 LFR-DF1-BH2-7-S 
050065-003 LFR-DF1-BH2-7-S 
050065-004 LFR-DF1-BH2-7-S 
050066-001 LFR-DFI-BH2-l2-S 
050066-003 LFR-DF1-BH2-12-S 
050066-004 LFR-DF1-BH2-12-S 
050067~001 LFR-DF1-BH3-7-S 
050067-003 LFR-DF1-BH3-7-S 
050067-004 LFR-DFI-BH3-7-S 
050068-001 LFR-DFI-BB3-12-S 
050068-003 LFR-DFl-BID-12-S 
050068-004 LFR-DF1-BH3-12...S 
050069-005 LFR-DF1-BH3-GS 
050069-006 LFR-DF1-BH3-GRAB 
050069-007 LFR-DF1-BH3-RCRA 
050069-008 LFR-DF1-BH3-SVOC 
05{}069-009 LFR-DFI-BH3-HE 
050069-010 LFR-DF1-BH3-CN 
050069-011 LFR-DF1-BH3-CR6+ 
050099-012 LFR-DF1-BH3-PCB 
050069-013 LFR-DF1-BH3-EB 
050069-014 LFR-DFl-BIB-TB 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) Slandard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are contained in tbe 
analytical case narratives in the enclosed data package. 

GENeRAL J-:NGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 7iifi- t 178 ,.,_ 
'-~ Prmk'd nn rl';,:ydL'd p.tpc..•r. 
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Internal Chain of Custodv: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative. Chain 
of Custody, Cooler Receipt Checklist. Quali:fier Flag and Data Package Defmitions, 
Sample Data, QC Summary and Raw Data. 

This data package, to the best of my knowledge, is ln compliance with technical and 
administrative requirements. 

fc::mls9909228 

rf~~~o~ .Jf. j}~ 
/I!YV Edith M. Kent 

Project Manager 

GEJ\ERAL ENGJNEERlNG LABO~ATORJES 
PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
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Sample Analysis: 

CASE .NARRATIVE 
SNLS 

SDG# 991285-VOA 
An11lysis by GC/MS 

The following :s<unples were analyzed for Volatile Organic Compounds usillg the analytical protocol from 
El'A SW-846 TirirdEdition, Method &260A, Revision l, September 1994: 

Laboratory Number 

9909228-Dl 
9909228-05 
9909228-08 
9909228-11 
9909228-14 
9909228-17 
990922&-20 
990922&·23 
9909228-26 
990922!-29 
9909228-32 
9909228-3:5 
9909228-38 
9909228-il 
9909228-44 
9909228-47 
9909228-50 
9909228-53 
9909228-56 
QC646985 
QC&46986 
QC64<i9S7 
QC64Q988 
QC6469S9 
QC647U3 
QC6472S9 
QC647660 
QC64766l 

System Con:fl~tion: 

Sample Description 

050109..001 B9938-SP1-BE1-9.5-S 
050049-001 SOLARDETOX·DFI-BH3-
050050-001 SOLARDEITOX-0Fl-BH3-
050-052-001 SOLARDETOX-DFI-BH2 
050053--001 SOLARllETOX.-bF1-BH2-
05005S-OOI SOI..ARDETOX-DFl-BHI-
050056.001 SOLA!IDETOX-DF1-BHl-
050057-00lSOLAR-998lA-SPl-BHl-
050058..()01 SOLAR99HIA·SPI-BH1 
050059-001 SOLAR 9982-DWl-BHI-
050060-001 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWI-BHI 
050062-001 LFR-OFl-BHl-7-S 
050063..001 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BHl-7-MSIMD 
050065-001 LFR·DF1-BH2·7-S 
050066-Ml LFR-DF1-BH2-l2-S 
050067--<lCH LFR-DFl·BlD-7-S 
050068-001 LFR-DFI-BH3·l2-S 
VB.LKOl (Blank) 
VBLKOILCS (Labocatory Control Sample) 
05{)064--{JOIMS (Matrix Spike) 
050064-00lMSD (:Matrix Spike Duplicate) 
VBLK02LCSD (Laboratory Centro£ Sample Duplicate) 
VBLK02 (Blank) 
VBLK02LCS (Labor.ltmy Control Sample) 
VBLK03 (Blank) 
VBLK03LCS {Laboratory Control Sample) 

The laboratory utili= a variety of inslrument configurations for vo !atile analyses. These analyses are 
accomplishtd using one or more of the GC and MS couplings, as follows: 

GC!MS 

5890 Series II/ 597\1 
5890 Series II f 5972 
6890 Series /5973 

Interface 

JetSe~tor 
Direct 
Direct 

~ SDG# 9922&S - VOA 
Page 1 of3 

Purge ~nd Trap-Concentrator I 
Autosampler 
Telanar 2000 I Archon 
OI 4560 f Archon 
Tekmar 3000 I Precept 

2 J 



6&90 Sc:ric::~ I 5973 
6890 Series I 5973 

Direct 
Direct 

OI 4560 /DPM-16 
Tel:mar 2000 I An::hon 

Cbromatographic Column: 

Chromatographic sep:ar.ation of volatile components is accomplished through analysis on one or more of 
the following columns: 

J&Wl 
J&W2: 

DB- 624, 60 m :x. 0.32 mm, Uum (identi.fied by the J& Wl designation) 
DB- 624, 75 m x 0.53 mm, 3 um. (idEllltified by the J&W2 designation) 

Rtxl 
J&W3 

RJx Volatiles, 60 m X 0.53 mm, 1.5 um (identified by the Rtx VOA designation) 
DB-624, 50 m x 0.25 mm, J .4 um (ide~~tified by the J&W3 designation) 

Samples ~prepared using Purge and Trap samplen containing the following E' & T trap: 

VOC.A:R:a 3000: Carbopad: BJ Carboxe.n 1000 & 100 1 

Instrumfont Cnnfigurati~;>n: 

The Sll!Ilple:s reported in this SDG were analyzed on one ar more oftbe following instrument systems 
(instrument systems arc id~ntified by the instrument lD designations list=d belaw which can be found on 
lhcnw data or individual form headers): 

Instrument m System Configur-ation Chromatographic P&T 
Colamn Trap 

YOA! HPS:8901HP597G J&W2 VOCARB3000 
YOA2 HP68901HP5973 J&W3 YOCARB3000 
VOA4 HP5890IHP:5972 RttVOA VOCAIDJ 3000 
VOAS HP58901HP5972 J&W3 VOCARB3000 
VOA7 HPS8901HP:5972 Rtx.VOA VOCARB3000 
VOA8 HP68901HP5!n3 J&W3 VOCARB3000 
VOA9 BP68901HP5973 J&W3 Tenax/SiiicageV 

Charcoal 

Iw!trume.11t Calibration: 

Th11 instrument was properly calibrated. 

For a complete list of data files for the initial calibration, see the Calibration History Report. 

Holding Time: 

All s.ampleswere analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

~ SDG# 992285- VOA 
Page 2 of3 
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InU.rnal Stand.ll.rds: 

Internal Standard areas .in all sampl"-' we~ within th~ required acceptance limits. 

Blanks: 

There were no target analytes detected in the method hlanks al:lave the required reporting limit. 

Spike Analyses: 

The mfltrix spike (MS) and matrix ~pike dii]Jlicate (MSD) were arulyz.ed on the following Sample Number: 

9909228-44 050064..001 LfR-DFl-BHl-7-MS/MD 

All analytes. in the MS an.dMSD were wirh.in lhe required acceptance limits for perc~:~~t recovery. 

All :a:oalytes. in the MS!MSD ~et wen within the required acceptanu limits for relative percent diff~. 

Laboratory Control Slll1I1ples: 

All a.nalyte$ in the laboratOry control z.ample (LCS) und labornto:ry control SIIIII.ple duplicate (LCSD) were 
within the 11:quired acceptanc: llinits for perc"CDt rewvery. 

All analyte' in the LCSA..CSD set were within the required acceptmce lim.its for relative percent 
diffi:~ence. 

DllntiGns: 

Ihe samples :in this SDG did not require dilutions. 

Non Conforms nee Reports: 

There were no Nonconformance Reports associated with this SDG. 

General Comments; 

Data files associated with both the initial calibration and continuing calibration checlc may have been 
manually integrated w conect misi<kntincation of peW by the integration softw~. Mmlual integrations 
are performed because of poor peak shapes exhibited by selective c:ompoonds at low conc~;ntr.Ltions. or as a 
result of overlappiDg retention time ~dows of similar i.$omeric compounds contained on the extended 
reporting list. If awlicable, peak profiles for the affect~d compounds are conlain.ed in the raw data section. 

n ~ i !"\ 
The preceding narrative has been reviewed by:U,~oo W 3Jr::,.'b 

SDG# 99228S - VOA 
Page3 of3 
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s~mple Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 992Z8W-YOA 
ADalysis by G C/MS 

The following sarnpl~s were analyzed fot Volatile Organic Compounds using the analytical protocol from 
EPA SW-&46 Third Erlit\on, Method 8260A, Revision l, September 1994: 

Laboratory Number 

9909228-04 
9909228-67 
9909228-<iB 
QC647l.30 
QC647662 
QC647663 

System Configuration: 

Sample Des~ription 

050110-005 B9938-SP1-BB1-9.5-T 
050069-013 LFR-Dfl-BH3-EB 
050069-014 LFR-DFI-BH3-TB 
VBLKOILCSD (Laboratory Control Sample Duplicate) 
VBLKOl (Blank) 
VBLKOlLCS (Laboratory Control Sample) 

The laboratory utilizes a variety of :instrument coa:figurations for volatile analyses. These analyses a.re 
accomplished using one or more oftbe GC and MS C<>Uplings, as foUows: 

GCIMS 

5 &90 Series II I 5910 
5&90 Series II I 5912 
6B90 Series /5973 
6890 Series /5973 
6&90 Series I 5 973 

Chromatographic Colllillll: 

Interface 

Jet Separator 
Direct 
Dire~t 

Direct 
Direct 

?u"'e and Trap-Cotteentrator I 
Autosampler 
Tekmar 2000 I Archon 
OI 4560 I Archon 
Telanar 3000 I Precept 
OI 4560 /DPM-16 
Tekmar2000 J Archon 

Chromatographic separation of volatile components is accomplished through an~Iysis on one o::- more of 
the following columns: 

J&WI 
J&W2: 
Rttl 
J&W3 

DB- 624, 6{) m x 0.32 mm, L8urn (identified by the J&WI designation) 
DB - 624, 75 m 'X 0.53 mm, 3 um (identified by the J&W2 designation) 
R:x Volatiles, 6{) m x 0.53 mm, L5 um (identir1ed by the R:X VOA designation) 
DB-624, 60 m X 025 mm, 1.4 urn (identified by the J&W3 designation) 

Samples :are prepared using .?urge and Trap samplers containing the following P & T trap: 

VOCARB 3000: Carbopacl.< B/ Carboxen 1000 & L 001 

SDG# 992.28W- VOA 
Page 1 of3 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the followi!Jg instrument systems 
(mstrument systems arc identified by the instru:m.ent ID designations listed below which can be found on 
the raw data or individual form headers): 

Instrument ID System Couf"J.2uration Chromato~raphi~ P&T 
Column Trap 

VOAl HP58901HP5970 J&W2 VOCARB3000 
VOA2 HP689{)1HP5973 J&W3 VOCARB3000 
VOA4 HP58901.HP5972 RtxVOA VOCARBJOOO 
VOA5 IIP5890IBP5972 J&W3 VOCAR83000 
VOA7 HP58901Rl'5 972 RlxVOA VOCARB3000 
VOA8 HP68901HP5973 J&W3 VOCARB3000 
VOA9 HP68901HP5973 J&W3 Tenax/Silicagel/ 

Charcoal 

Instrument Calibration: 

The ins.tnunent was properly calib111ted. 

Far a complete list of data files. for the initial calibratio.n, see !he Calibration History Report. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrog:a1~: 

SWTogate recoveries in al1 samples were within the required acceptance limits. 

Intemal St2ndards: 

Internal Standard areas in all samples were witllln the required acceptance limits. 

Blanks: 

There were no target analytes detected ill the method blank above the required reporting limit 

Spike Analyses: 

The analysis of a matrix S]Jike (MS) and matrix spike duplicate (MSD) was not required for the samples in 
chis SDG. 

SDG# 99228W- VOA 
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Laboncory Control Samples! 

AH an.alyres in th~ laboratory control sample (LCS) and laborarory control sample duplicate {LCSD) wen: 
within the required acceptance limits for percent recovery. 

AH analytes in the LCSILCSD set were within the required acceptance limits for relative percent 
difference. 

Dilutions: 

Samples in this SDG did not require: dilutions. 

Non Confortnance Reports: 

lhere were no Nonconfonnanc:e Reports associated with this SDG. 

General Comments: 

Data files associated with both the initial calibration and continuing cal.ibratioo. check :nay have been 
manually integrated to corTect misidentification ofpe&ks by the integration software. Manual integrations 
are peri'onned because of poor peak shapes exhibited by selective compounds st low concenlr21ions, or as a 
result of overlapping retention time windows of similar isomeric compounds eoatained on the: o.."tended 
reporting list. If applicable, peak profiles fl:lr the affected compounds are contained in the raw data section. 

~ The preceding narrative has been reviewoo by: ~,.lao\..,_ rL 

SDG# 99228W- VOA 
Page3of3 
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QC Summary Report 

Pro jeer Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, I 999 P:age l of 33 

Sample/Parameter Type BaU:h 
-----

V{Jbtile Organics 

QC646985 BLA~ 158044 
I, l-Dichloroethylene 

Benzene 

Chlorobenzene 

Toluene 

Trichloroethylene 

• BmmofluQfobem.ene 

• Dibroliltlfluoromethane 

*Toluc:ne-d8 

1,1,1-Trichloroethane 

1.1.2.2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

I ,2-Dichloroelhane 

1,2-Dic:hloropmpane 

1,2-cis-Dichloroeth}llene 

1 ,2-tran s-Diclllo methylene 

2-Butanone 
2-Hexanone 

4-Melbyl-2-pentanone 
Acetone 

Bromoform 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorodibromomethane 
Chloroethane 

Chloroform 

Dichlorol:rrorr.ornetllane 
Ethylbenzem: 
Methyl Bromide 

Methyl Chloride 

]\.·!ethylene Ch;oridc 

Styrene 

TeLrachloroet:hylen<O 

Vinyl Acetate 

Vinyl chloride 

Xylenes (TOTAL'~ 

cis- J ,3-Dichloropropylene 

trans-l,J-Dichloropropylene 

NOM 

50.0 
50.0 

50.0 

Sample Qual QC Unlts RPD% REC% Range Analyst Date Time 

u 
u 
u 
u 
u 

u 
u 
v 
u 
u 
u 
v 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
'lJ 
u 
u 

ND 
ND 
ND 
ND 
ND 
53 
49 
50 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
Nl) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

uglk.g 
ugl):g 
uglkg 
uglkg 
ug!l::g 
ug!Jcg 
ug!l.:g 
ugllcg 

u&'JI:g 
u&'JI:g 
uglkg 

uglkg 
uglkg 

ug(kg 
uglkg 
uglk.g 
uglkg 
ugtkg. 
ugllcg 
uglkg 
uglkg 
ugl]:g 
ugllg 

uglkg 
ug/kg 
uglkg 

uglkg 
ug!}:_g 
ug/kg 

ugil<g 
ug/kg 

uglkg 
uglkg 

ug/J<g 
ug!kg 
ugfkg 

uglkg 

ug!kg 

107 (73.0- 129.) 
97.4 (66.0 -117.) 
100 (73.0- 122.) 

MAP 00/Cf)/99 0900 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS003% Lab. Samj}\C tD: '190912%% Rej}Ort Date: Oct~ <l1, 1999 1'age 2of33 

-·----·-·· 
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyat Date Time 
---·· 
QC64712& BLANK 158072 

I, 1-Dichloroethyleoe u :-.ID ug/1 MAP 09/10/99 0900 
Benzene u ND ugll 
Ch J orobCllZene u NO ug/1 
Toluene u ND ug/1 
T ric:hloroethy lcne u ND ugll 

*Brornoftuorobenzene 50.0 59 ug/1 118 (73.0. 1 29.) 
"Dibromofluorome(hane 50.0 46 ug/1 91.3 (66.0- J 17.) 
"Toluem:-d8 50.0 51 ugfl 103 (73.0. 122.) 
I , 1,1-Trichloroethane u NO ugll 
l, 1 ,2;2-Tetrachloroethane u ND ugll 
1, I ,2-Trlchl oroelhane u ND ugll 
1, 1-Dichloroethllne u ND ug/l 
1 .2-Dichloroethane u ND ug/1 
1 ,2-Dichloropropane u ND ug/1 
l ,2-c:is-Oichloroethylene u ND ug/1 
1 ,2-trms-Dichloroethylene u ND ug/l 
2-Butan.one u ND ug!l 
2-Hex.anone u ND ug/1 
4-Methyl-2-pentanone u ND ug/1 
Aceton-e u ND ug!l 
Bromof()rm u ND ug!J 
Carbon Disulfide u ND ug/1 
Carbon Tetrachloride u ND ug/1 
Chlorodibromomethane u ND ug/1 
Cbloroethane u ND ug/1 
Chlorofonn u ND ugll 

Dichlorobromornethane u Nl) ug!l. 
Ethyl benzene u ND ug/1 
Methyl Bromide u ND ug/1 
Methyl Chloride u ND ug/1 
Methylene Chloride u ND ugll 
Styrene u ND ug!l 
Tetrnchloroethylene u ND ugll 
Vinyl Acelate v ND ug/1 
Vinyl chloride v ND ug/1 
Xylenes (.TOTAL) u ND ug/] 
cis-1,3-Dichloropropylene u ND ug/l 
trans-] ,3-Di chloropropyleue u ND ug:ll 

QC64713l BLANK 158072 
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QC Summary Report 

Project Description: RFP #AJ2480A 

<:;c:SNLS00395 Lab. Sample !D: 990022&% RepCirt Date: Oct<:.>bet 01, J 999 Page: 3 of33 

Sample/Parameter Type Batch NOM Sample: Qual QC Units RPD% REC% Rang<: Analyst Date Time 
--··· ··-·--

1,1-Dic:hloroethylene u ND ug/1 MAP09/10199 !041 
Benlene u ND ugl! MAP 09/1 Ofll9 I 041 
Chlorobenzene u ND ugll. 
Toluene u ND ugll 
Trichloroethyleoe u ND ug/1 
"Brornofluorobenzene 500 59() ug/1 117 (73.0 -129.) 

*Dibromothloromethlll!e 5()() 450 ug/J 90.6 (66.0- 117.) 
•To-luet~e-dB 500 510 ug/1 103 (73.0- 122.) 

I, l,l-Trichloroethane u ND ug/1 
I, I ,2,2-Tetrachloroethane u ND ugll 
1,1 ,2-Trichloroethane u ND ugll 
l,l-DichlQI'Oethane u ND ugll 
1,2-Dic.hloroetbane u ND ug!l 
I ,2-Dichloropro pane u ND ug/1 
I ,2-ci s-Dichloroethy lene u ND ug!] 
1,2-trans-Dichloroerhylem: u ND ugll 
2-Butanone u ND ug/1 
2-Hexanone u ND ug/1 
4-Merhyl-2-per~tanone u ND ugll 
Acetone u ND ugll 
Bromoform u ND ug/l 

Carbon Disulfide u ND ugll 
Carbon Tetrnchloride u ND ug/l 

Chlonxhbromomethane u ND ug/1 
Chlomethane u ND ug!l 
Chloroform u ND ug!l 

Dichlorobromomethan e u ND ugtl 
Etbylbem:ene u ND ug/1 

Methyl Bromide u ND ug!l 
Methyl Chloride u ND ug!l 
Methylene Chloride u ND ug/1 
Styrene u ND ugll 
Tetrachloroethylene u ND llg/l 
Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes t'l'OTAL) u ND ug/1 
cis-1,3-Dichlompropylene u ND ug/1 
trans-1,3-Dichloropropylene u ND ug/1 

QC64-7288 BLANK !58044 
I, 1-Dic!l.loroelhylene u ND uglkg MAP 09/J0/99 0900 

282 



QC Summary Report 

?reject Dtscription: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07. 1999 Page 4 of33 

Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Bcnz~ne u ND uglkg MAP 09/10/99 0900 

Chlorobenzene u ND uglkg 

Toluene u ND ugfk.g 

Trichloroethylc:ne u ND uglkg 
"Bromofiuorobenzene 50.0 S9 ug!kg liB {73.0- 129.) 

~ Dibrornofluoromethane 50.0 46 uglkg 91.3 {66.0-117.) 
*Toluene-d8 50.0 51 uglkg 103 (73.0 • 122.) 

1,1,1-Trichloroethane u ND uglkg 

l, I ,2,2-Tetrachloroethane u ND uglkg 

1,1,2-Ttichloroethane u ND uglkg 
1,1-Dichloroethane u ND ug/lcg 

1,2-Dichloroethane u ND uglkg 
1,2-Dichtoropropane u ND uglkg 
1 ,2-cis-Dichloroethylene u ND uglkg 
1.2-trans-Dichloroetl!ylene u ND ug/kg 

2-Butanone u ND uglkg 
2-Hexanone u ND ug/kg 

4-Methyl-2-pentanone u ND uglkg 

Acetone u ND uglkg 
Bromoform u ND uglkg 

Carbon Disu]Cide u ND uglkg 

Carbon Tetrachloride u ND uglkg 
Chlorodibromomethane u ND uglkg 

Chloroerbane u ND ugll;g 

Chlorofonn u ND ug/lcg 
Dichlorobromomethane u ND uglkg 
Ethylbenzene u ND ug!kg 

Methyl Bromide u ND uglkg 
Methyl Chloride u ND uglkg 
Methylene Chloride u ND ugfkg 

Styrene u ND uglkg 
Terrachloroe:thylene u ND uglkg 
Vinyl Acerate u ND uglkg 
Vinyl chloride u ND uglkg 
Xylenes (TOTAL) u ND ug!kg 

cis-1 ,3-Dicbloropropyleoe u ND ug!kg 
lrans·l,3 -Dichloropropylene u ND uglkg 

QC647660 BLANK 158044 

1,1-Dichloroerhylene u ND ugfkg MAP 09110/99 2228 
Benzene u ND uglkg 

28~ 



QC Summary Report 

Project Description: RFP #A.l2480A 

cc: SNLS00396 Lab. Sample ID: 9909Z28% Report Date: October 07, 1999 Page 5 of 33 

------·--------·· 
SampldParameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Tiror: 

------------------- -----------------------------------------
Chlorobenzem: U MAP 09110199 2228 ND uglkg 
Toluene U ND uglkg 
Trichloroethylene U ND uglkg 

*B romofluorobenzene 

• Dibromofluoromcthane 

•Toluene-d8 

1, 1,1-Trichloroethane 

1,1,2.2-Tetrachloroethane 

1,1,2-Trichloroelhane 

1,1-Dichloroethane 
1,2-Di~;:hloroethane 

1,2-Dichloropropane 

1,2-cis-Dichloroethylene 

1.2-rrans-Dichlimethylene 
2-Butanone 

2-Hexanone 

4-Methyl-2-pentnnone 

Acetone 
Bromoform 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorodibromomethane 

Chloroelhane 

Chloroform 

Di~;hlorobwmome:thane 

Ethylbenzene 

Methyl Bromide 

Melhyl Chloride 

Methylene Chloride 

Styrene 

Tetrachloroelhylene 

Vinyl A~;eta\e 

Vinyl chloride 

Xylenes (TOTAL) 
ci s-1,3-Dichloropropylene 

trans-] ,3-Dichlorapropylene 

QC647662 BLANK 158072 
I, 1-Di~;:hloroethylene 

Benzene 

Chlorobenzene 

50.0 

50.0 
50.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
u 

58 
47 
52 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

uglkg 
uglkg 
uglkg 
ug/kg 

uglkg 

uglkg 

uglkg 
ugfkg 
uglkg 

uglkg 
ug/kg 
uglkg 
uglkg 
uglkg 
ug/kg 
ug/l<:g 
uglkg 
uglkg 

uglkg 

uglkg 
uglkg 
uglkg 

uglkg 
ug/kg 
uglkg 

uglkg 
uglkg 
ug/kg 
uglkg 

uglkg 
ug!kg 
ug!kg 

ug/kg 

U ND uWJ 
U NO ugll 

U ND ug/l 

116 (73.0- 129.) 

93.5 (66.0 -117 .) 
105 (73 .0- 122.) 

28~ 



QC Summary Report: 

Project Description: RFPIIN2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 6 of33 

. -----
Sample/Par.uneter I'_ype Bate b. NOM Sa<nple Qual QC Units RrD% REC% Ran~e Analyst Date Time 

Toluene u ND ug/L MAP 09110/99 1n8 
Trichloroethylene u ND ug/1 

*Bromofluoroben~ene 50.0 58 ug/1 116 (73.0- 129.) 
• Dibromofluoromechane 50.0 47 ug/1 93.5 (66.0. 117.) 

•Toluene-dB 50.0 52 ugll lOS (73.0- 122.) 
1,!, 1-Trichloroethane u ND ug!I 

1.1.2.2-Tetrachloroethane u ND ug/1 

1,1,2-Trichloroethane u ND ug/1 

1,1-Dichloroethane u ND ugll 

1.2-Dich!oroethane u ND ug/1 

1,2·Dichloropropane u ND ugll 
1.2-cis-Dichloroethyleoe u ND ugll 
1,2-trans-Dichloroethy!ene u ND ugll 
2-ButanDne u ND ug!l 
2-He11anone u ND ug/1 

4-Metbyl-2-pencanone u NO ug!l 

Acetone u ND ugll 
Bromoform u ND ug/1 
Carbon Disulfide u ND ug/1 
Carbon Tetrachloride u ND ug!l 
Chlorodibromomethane u ND og/1 
Chl oroethane u ND ugll 
Chloroform u ND ug/1 
Oichlorobromomethane u ND ug/1 
Ethyl benzene u ND ugfl 
Methyl Bromide u ND ugll 
Methyl Chloride u ND ug/1 

Methylene Chloride u ND ug/1 
Styrene u ND ugll 
Tetrachloroethylene u ND llg/1 
Vinyl Acetate u ND ug/1 

Vinyl chloride u ND ug/1 

Xylenes <TOTAL) u ND ugll 
.cis-1,3-Dichloropropylene u ND ug/1 
trans-! ,3-Dichloropropylene u ND ug/1 

QC6469S6 LCS 158044 
1,1-Dichloroethylene 50.0 52 ugl''g 104 (70.0- 144.) MAP r:Bf09f99 0748 
Bentc:ne 50.0 48 ug/kg 95.9 {74.0- 133.) 
Chlorobenzene 50.0 46 uglkg 92.8 (78.0. 118.) 
Toluene 50.0 46 uy'kg 91.0 (79.0-129.) 
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QC Summary Repon 

Proj~ct Description: RFP #AJ24BOA 

•c: S::-.ILS003 96 Lab. Sample ill; 9909228% Rep orr Date: October 07. 1999 Page 7 of J3 

·-·---
Sample./Pa:rameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

·---
Trichloroethylene 50.0 49 ug!kg 98.3 (69.0 ·127.) MAP 09109199 0748 

"'Bromofluorobenzeoe 50.0 58 ug!kg 111 (73.0- 129.) 
"'Dibromofluoromethane 50.0 49 ug!kg 97.3 (66.0- I 17.) 

*Toluene-dB 50.0 50 ug!kg 100 (73.0- 122.) 
QC647129 LCS 158071 

1,1-Dich1oroetbylen~ :50.0 54 ugfl 108 (70.{)- 144.) MAP09110/99 0715 

Benzene 50.0 51 ugfl 102 {74.0- 133.) 

Chi oro benzene 50,0 48 ugfl 95.9 (78.0- 118.) 

Toluene 50.0 49 ugll 97.5 (79.0- 129.) 

Trichloroethylene 50.0 48 ugfl 96.4 (69.0- 127.) 

'"BrQ111ofluorobcnzene 50.0 59 ugll I 19 (73.0- 129.) 

"'Dibrornofluornmethane 50.0 45 ugll 9Q.l (66.0- ll7.) 

"'Toluene-dB 50.0 50 ugll. 101 (73.0- 122.) 
QC647289 LCS 158044 

1 ,1-Dichloroethy!cne 50.0 54 uglkg !08 (70.0- 144.) 

Benzene 50.0 51 ugfkg \02 (74.0- 133.) 

Ch1orobenzene 50.0 48 ugfkg 95.9 (78.0. 118.) 

Toluene 50.0 49 ugfkg 97.6 (79.0 -129.) 

Trichloroethylene 50.0 48 ug/kg 96.4 (69.0- 127.) 

• BromofluDmbenzcne :50.0 59 uglkg 119 {73.0- 129.) 

tcDibromofluoromethane 50.0 45 ugfkg 90.1 (66.0 -117) 

*Toluene-dEl 50.0 50 uglk:g 101 {73.0. 122) 
QC64766J LCS 158044 

1, 1-Dic:hloroethylene 50.0 57 uglkg I 14 (70.0- 144.) MAP 09fiUJ99 20l0 
Benzene 50.0 51 ugllcg 101 (74.0. 133.) 

Chlmubenz:ene 50.0 49 ug/kg 98.4 {78.0- 118.) 
Toluene 50.0 51 uglkg 101 {79.0- 129.) 
Trichloroethylene 50.0 51 ugllcg 103 (69.0. i27.) 

• Bromofluoro berucJJe 50.0 59 uglkg 118 {73.0- I 29.) 
•Dibromotluoromethane 50.0 48 ~glk:g 95.6 (66.0- 117.) 
"Toluene-dEl 50.0 53 ugllcg !06 (73.0 -122) 

QC647663 LCS 1581)72 
1.1-Dichl oroethylene 50.0 57 ug!t I 14 (70.0- 144.) 
Benzene 50.0 51 ugfl 101 (74.0 -133) 

Chlo ro benz:ene 50.0 49 llg/l 98.4 (78.0 ·118.) 
Toluene 50.0 .51 ugll 101 (79.0- 129.) 

Trichloroethylene 50.0 51 ugfl 103 (69.0- 127) 
•Brom Ofl uoro benzene 50.0 59 ugfl 118 {73.0-129.) 
~Dibromofluoromethane 50.0 48 ugfl 95.6 (66.0. 117) 
•Taluene-d8 50.0 53 ugfl 106 (73.0- 122.) 
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QC Summary Report 

Project Description: Rfp ;MJ24&0A 

c:c: SNLS00396 Lab. Sample ID: 99<l922&% Re?Qt\D!>k·. Octobet CrT, 1999 "Page \',of 33 

Samp[e/Parameter TyJ;M! Batch NOM Sample Qual QC Units 1U'D% REC% ltange Analyst Date TIDJe 

QC646989 LCSDUP 158044 
1, 1-Dichloroethylene 50.0 54.0 S5 ug/kg 3.07 111 (0.00- 25.0) MAP 09/J0/99 0740 

Benzene 50.0 51.0 52 uglkg 2..05 104 (0.00- 21.0) 
Dllorobenzene 50.0 48.0 451 uglkg 2..50 98.4- (0.00. 15.0) 

Toluene 50.0 49.0 so uglkg 3.33 101 (0.00- !5.0) 
Trichloroethylene 50.0 48.0 50 uglkg 3.80 100 (0.00-18,0) 

*Bromofluorobeozene 50.0 60 ugllcg 120 (73.0- 129.} 

*Dibromofluoromethane 50.0 45 uglkg 90.3 (66.0- 117 .} 

"Tolueoe-d8 50.0 51 llg/kg 104 (73.0- 122.) 
QC647130 LCSDUP 158072 

1, 1-Dicbloroethylene 50.0 54.0 58 ug/1 8.15 117 (0.00- 33.0) MAP 09/10/99 204(] 
Benzene 50.0 51.0 52 ugll 1.89 103 (0.00- 29.0) 
Chlorobeozene 50.0 48.0 51 ugll 6.06 102 (0.00-15.0) 
Toluene 50.0 49.0 52 ugll 6.62 104 (0.00- 2.1.0) 
Trichloroelhyleoe 50.0 48.0 52 ug/1 7.40 104 (0.00· 26.0) 

*Bromofluorobenzenc 50.0 57 ug/1. 114 (73.0-129.) 

*Dibromofiuorom.,thane 50.0 47 ugll 94.2 (66.0 - 117 .) 

*Toluene-dS 50.0 53 ug/1. 107 (73.0- 1:22.) 

QC646987 9909228-44MS 158044 
1, 1-Dichlaroethylene 50.0 u ND 55 uglkg 110 (82.0 - 136.) MAP 09111199 0337 
Benzene 50.0 u ND 50 uglkg 99.1 (85.0. 126.) 

Chi oro benzene 50.0 u ND 46 ug/k.g 92.7 (70.0. 115.) 
Tolueneo 50.0 4.10 49 ugllcg 89.7 (73.0- 117.) 
TrichlOt'Oethylenc 50.0 u ND 50 uglkg 100 (70.0- !30.) 

*B romofluorobenzcne 50.0 59 uglkg llS {73.0 - 129.) 

"Dibromofluoromethane 50.0 50 ugllcg 99.2 (66.0. 117.) 
*Toluene-dB 50.0 52 uglkg 105 (73.0- 122.) 

QC646988 9909228-44MSD 158044 
I, I -Dichloroethy!enc: 50.0 u ND 56 uglkg 1.60 112 {0.00- 30.0) MAP 09/lll99 0408 
Benzene 50.0 u ND 50 ug/kg 1.18 100 {0.00- 30.0) 
Chi oro benzene: 50.0 u ND 47 ug!kg 1.88 94.5 {0.00 • 30.0) 
Toluene 50.0 4.10 50 uglkg 2.96 92.4 (0.00- 30.0} 
Trichloroethylene 50.0 u ND 51 u_glkg 1.76 102 (0.00- 30.0) 

xBromofluorobenzcne 50.0 58 ug!kg 117 (7:3.0. 129.) 

*Dibromofluorometllane 50.0 49 ug/kg 99.0 (66.0. 117.) 
*Toluene-d8 50.0 52 ug!lcg 105 (73.0-122.) 

• represent a surrl;}gatc. 
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Sample Analysis: 

CASE NARR.<\. TIVE 
SNLS 

SDG 99228S 
Analysis by GC/MS 

The following samples were analyzed for semivolatile organic compounds using the 
analyiical protocol from EPA SW-846 Third Edition, Method s:i7oc: Revision 3, 
December, 1996: 

Laboratorv Number 

9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
99D922 S-45 
9909228·48 
9909228-51 
9909228-54 
9909228-57 
QC64686i 
QC646868 
QC646S69 
QC646870 

QC646871 

System Configuration; 

Sample Description 

050109-003 B9938-SP1-BH1~9.5-S 
050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DFI -BH3-
050052-003 SOUill..DETOX-DFl-BH2-
050053-003 SOLARDETOX-DFI-BH2-
050055-003 SOLARDETOX-DFI-BHl-
050056-003 SOLARDETOX-DFI-BHl-
050057-003 SOLAR.9981A-SP1-BHI 
050058-003 SOLAR 998 lA-SPl-BHl 
050059-003 SOLAR 99B2-DW1-BH1-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHl-7-S 
050063-003 LFR-DF 1-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS!MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF1-BH3-12-S 
SBLKOl (Blank) 
SBLKOILCS (Laboratory Control Sample) 
SBLK01LCSD (Lab Control Sample Duplicate) 
050064~003 LFR-DFl-BHl-7-MS!IviDMS 
(Matrix Spike) 
050064-003 LFR-D Fl -BH 1-7 -MS!Iv1DMSD 
(Matrix Spike Duplicate) 

The laboratory urilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Seleccive Detector. The configuration is equipped wirh electroni:: pressure comroi. Ail 
MS interi'aces are capillary direct. 

~ SDG 992:28S - SVOA 
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Chromatographic Column: 

Chromatographic separation of semiv{Jlatile components is accomplished through 
analysis on one or more of the follo..,ing columns (all with dimensions of 30 meters x 
0.15 rom ID and 0.25 urn ftlm except J&V/DB-5MS2 which is 20 meters x 0.18 rrun ID 
and 0.18 um film): 

J&W: DB - 5.625 (5%-Phenyl)-ro.ethylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstruc1:ed ion 
chromate grams) 

J&WDB-SMS 
All tech: 

Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a 
EC-5 designation) 

HP: HP-5MS 5% Phenylmethylsiloxane (identifled by a HP-5MS 
designation) 

Phenomenex: ZB-5 5% Phenyl Polysiloxane 
J&\VDB-5MS2 Similar to the J&W DB- 5.625 with low bleed characteristics. 

Instrument C(}n:figuration: 

The samples reported jn this SDG were analyzed on one or more of the following 
instrument systems (instrument !'.ystems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument 1)) 
MSD2 
MSD4 
MSD5 
MSD7 
MSD8 

Sample Preparation: 

Sys1em Configuration 
HP6890/HP5973 
HP6890/HP5973 
HP6 S90IHP5973 
HP6890IHPS973 
HP6890!HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance -with accepted procedures. 

Instrument Calibration: 

The instrumem was properly calibrated. 

Due to the limited capacity of software to Jist all the current initial catibration files, a 
calibwtion history is inserted in the package prior to the appropriate Fonn 6. 

SDG 99'228S- SVOA 
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Diphenylamine has now super.<;eded N-Nitroso-diphenylamine as a CCC on Quantiration 
R~ports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous 
versions of EPA Method 8270 (priorto 8270C) listed N-Nitroso-diphenylamine a.c; a 
CCC. IIowever, as stated in EPA Method 8270C, Revision. 3; December, 1996, Section 
1.4.5, 'N-Nitroso-diphenylarnine decomposes in the gas chromatographic inlet and cannot 
be separated from Diphenylamine_' Studies of these two compounds, both independent of 
each other and together, at GEL show that they not only coelute, but also have similar 
mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates; 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were within the required acceptance limits. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were analyzed on the follo-wing sample number: 

9909228-45 (050064-003 LFR-DF1-BH1-7-MS/MD) 

All of the analyte recoveries in the matrix spike and matrix spike duplicate were withio 
the required acc:!ptance limits. 

The matrix spike duplicate was not within the required acceptance limit for relative 
percent difference for the following analyte: 

.Lnitrophenol. 

Laboratory Control Samples: 

.--\11 analytes :n :he iaooratory control sample ::md laboratory control sn.mple duplicate 
were within the :requi:-ed acceptance limits. 

SDG 99228S - SVOA 
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All anaJ:y-res in the laboratory ~_;ontrol sample duplicate were within the required 
acceptance limits for relative percent differf!nce. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 
No manual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

The preceding uamnive has been reviewed by:_:c:{j::..:;,' ~l =~"~· -~_.,_._____::::::·· Dare: __ .,._::_c_._:;-_'{'_ 

SDG 992~8S - SVOA 
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CASE :'ol'ARRA TIVE 
SNLS 

SDG 99228W 
Analysis by GC/MS 

Sample Analysis: 

The following samples were analyzed for semi volatile organic compounds using the 
analytical protocol from EPA SW-846 Third Edition, Method 8270C, Revision 3, 
Decemher, 1996: 

Laboratorv Number 
9909228-62 
QC647134 
QC647135 
QC647136 

Sample Description 
050069-008 LFR-DFl-BHJ-SVOC 
SBLKOl (Blank) 
SBLKOILCS (Laboratory Control Sample) 
SBLKOlLCSD (Lab Control Sample Duplicate) 

System Configuration: 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selective Detector. The configuration is equipped v.ith electronic pressure controL .J\11 
MS interfaces are capillary direct. 

Chromatographic Column: 

Chromatographic separation of semi volatile components is accomplished through 
analysis on one or more of the following columns (all with dimensions of30 meters x 
0.25 mm ID and 0.25 urn film except J&WDB-5MS2 which is 20 meters x 0.18 rom ID 
and 0.1 & um film): 

J&W: 

J&WDB~5MS 

Alltech: 

HP: 

Phenomenex: 
J&WDB-5MS2 

DB- 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chromotograms) 
Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% MethyJpolysiloxane (identified by a 
EC-5 designation) 
!-IP-5MS 5% P!:J.enylmethylsilox.ane (identified by a HP-5MS 
designation) 
ZB-5 5% Phenyl Polysiloxane 
Similar to the J&W DB- 5.625 with low bleed characteristics. 

SDG 992~8W- SVOA 
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Instrument Configu:ration: 

The samples reported in this SDG were analyzed on one or more of the following 
instrument systems (instrument systems arc identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument ID 
MSD2 
MSD4 
MSDS 
MSD7 
MSD8 

Sample Preparation~ 

System Configuratioo 
HP6890/HP5973 
HP6890/HP5973 
HP6890!HP5973 
HP6890/HPS973 
HP6890/HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument \Vas properly calibrated. 

Due to the limited capacity of software to Hst all the current initial calibration files, a 
~aiibration history is inserted in the package prior to the appropriate Form 6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Caiibration Check Standard Reports, etc. Previous 
versions ofEPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a 
CCC. However, as stated in EPA Mrthod 8270C, Revision 3, December, 1996, Section 
I .4.5, 'N-Nitroso-diphenylarnine decomposes in the gas chromatographic inlet and 
cannot be separated from Diphenylamine.' Studies of these two compounds, both · 
independent of each other and together, at GEL show that they not only coelute, but also 
have similar mass spectra. 

Holding Time: 

All samples were analyzed within th~ required holding time .. 

Surrogates: 

Surrogate recoveries were v.1th.in the required acceptance ljmits. 

Internal Standards: 

Internal Standards in all samples were ~vitbin the required acceptance limits. 

SDG 99228W- SVOA 

171 



Blanks: 

There were no target ana!yte~ detected in the method blank above the required acceptance 
hmit_ 

Spike Analyses: 

The matrix spikes were analyzed on a sample of similar matrix not in this SDG-

The matrix spike was not within the required acceptance Emits for the following analytes: 

2-chlorophenol; 1 ,4-dichlorobenzene; N-nitroso-di-n-propylamine; 1 ,2, 4-
trichlorobenzene; 4-chloro-3-methylphenol; acenaphthene and pentachlorophenoL 

The matrix spike duplicate was not \vi thin the required acceptance limits for the 
followjng analytes: 

2-chlorophenol; 1.4-dichlorobenzene and pentachlorophenol. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference_ 

Laboratory Control Samples: 

All analyre.s in the laboratory control sampte and laboratory control sample duplicate 
were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of'the samples were diluted_ 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG_ 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

;..Io manual integrarions were perionned on samples, blanks or quality control samples 

associared wirh this SDG. 1 C-r-J-'1 r'~'t1r· . :i 2--
SDG 99228W- SVOA .~i !v eiJ_PJ2A L 
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QC Summary Report 

Project Des~;rlption: RFf' ttAJ2480A. 

cc:SNLS00396 Lab. Sample lD: 9909228% Re:;lOrt Date: Octobe:r 01, l <}99 Page 9 of 33 

--·--- -----···------
Sample/Panuneter Type Batch NOM Sample Qual QC Units JU>D* REC% Range Analyst Date Time 

Extractable OrganicS 
QC646867 BLANK 158016 

I ,2,4-Trichlorobenzene 

1,4-DichlOiob•m:.ene 

2,4-Di nitrotoluene 

2-Chlorophenol 

4-Nitrophenol 

4-cbJoro-3-methyl phenol 

Acroaphthene 

N-NitrosCldipropylamine 

Pentachlorophenol 

Phenol . 

Pyrene 
*2.4,6-Tribromophenol 

•2-Fluorobipbenyl 

*2-Auorophenol 

*Nitrobcnzeno-d5 

•Pnenol-d6 
"'p-Terphenyl-dl4 

1 ,2-Dicblorobem:c:.ne 
l ,2-Diphenylltydrazine 

I ,3-Dichlorobenzene 

2,4.5-Trichloropheool 

2,4,6-Trichlorophenol 

2,4-Dichtruopheool 

2,4-Dimethylphenol 

2,4-Dinitropl:le:nol 
2,6-Dioitrotolueoe 

2-Chlmonaphthalenc 

2-Methylnaphthalene 

2-Nitro~henol 

2-melhyl-4,6-dinitrophenol 

3,3 · -Dicblorobenzidine 

4-Bromophenyl phenyl ethn 

4-Chloroaniline 

4-Ch!orophenyl phenyl ether 

Acenaphthylene 

Antluacene 

Benzo(a)anthracene 

Ben-zo(a)pyrene 

3330 

1670 
3330 

1670 

3330 

1670 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
[J 

u 
u 
u 
u 
u 
u 

ND ug/kg GWL09128J99 1554 

ND uglkg 
ND ug/kg 
ND uglkg 
ND ug!kg 
ND uglkg 
ND ug/kg 
ND uglkg 
ND uglkg 
ND uglkg 
ND uglkg 

1900 ugfkg 56.1 (44.5- 126.) 

1100 ug/kg 65.3 (44.7- 110.) 

2400 uglkg il.6 (37.0. 102.) 

1000 ug/kg 61.7 (42.4 • I 07 .) 

2300 ug!kg 68.2 (415-102.) 

1500 uglkg 87.0 (45.5 - 1 04.) 

ND ugfkg 
ND ug!kg 
ND ug!kg 

ND uglkg 
ND ug!kg 
ND u!}'kg 
ND uglkg 
ND ug!kg 
ND uglkg 
ND ·~glkg 

ND ug!kg 

ND uglkg 
ND ug!kg 

ND ugfkg 
ND ug/kg 

ND uglkg 
ND ug!kg 

ND uglkg 
ND uglkg 
ND ug!l<g 
ND uglkg 
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QC Summ.ary Report 

Ptoj ect bcscr:i ption: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% ReponDate: October 07, 1999 Page 10of33 

------- - -------·--- -
Sample/Paratmtl!r Ty:pe Batch NOM Sample Qual QC Units 'RPD% REC% Range Analyst Date Time 
-----

BeJJZo(b}fluoranthene u ND uglkg GWL0912Sf99 1554 

BMZo(ghi)perylene u ND ug/kg 
Bcnzo(k)lluoranthene u ND uglkg 
Butyl benzyl phthalate u ND uglkg 
Carbazole u ND ug/]:g 

Cfuysene u ND ugrkg 
Di-n-butyl phthalate u ND ~glkg 

Di -n-octyl phthalare u ND ugll:g 
Dibenzo{ a.h )anthracene u ND uglkg 
Dibemofuran u ND ugfkg 

Diethyl pbthala!e u ND ug/Jcg 
Dimethyl phthalate u ND ug/kg 
Fluoranthene u 1-<'D ug/kg 

Fluorene u J-.'D uglkg 
Hexachlorot:-enzene e ND ug/kg 

Hexachlorobutadiene u ND \l,glkg 
Hexach!Ofocyclopentad:iene u ND uglkg 
Hex~ctlloroethane u ND ug/kg 

lndeno(l ,2.3-c:,dipJTene u ND ug/kg 
bophorone u ND ug!kg 
K-:-l:itrosmli pheny I amine u ND ug/kg 

N a ph thai ene u ND uglkg 
Nitro benu:ne u ND ug/kg 
Pllenanlhreoo u ND ug/kg 
bis(2-Chloroe1hoxy)methane u ND uglkg 
bis(2-Chloroelhyl) ether u ND ugl.l<g 
bis(2-Chloroisopropy1)ether u NO uglkg 
his \2-Ethylh e>:yl)phthal ate u ND uglkg 
m,p-Cresol u ND uglkg 

m-Nitroaniline u ND uglkg 
a-Cresol u ND uglkg 
o-Nltmnnilin,:: v ND ug/kg 

p-Nirroaniline u ND uglkg 
QC647134 BLANK 158075 

1,2,4--Trichlorobenzene u ND og/1 EHl 09/17199 1740 

1,4-Dichlorobenz~ne u ND ug/1 
2,4-DinilfO!e>lueoe u ND ugll 
2-Chlorophenol u ND ug/1 

4-Nit.-ophcnol u ND ug/1 
4-chloro-3-methyl phenol u ND ug/J 
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QC Summary Repmt 

Project Dcscri ption: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% RePQrt Date: Octob~:r 07, 1999 Page 11 of33 

Sampl~arameter 

Acenaphthene 

N-Nitrosodipropylantine 

Pentachlorophenol 

Type .Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Pheooi 

Pyrene 

*2,4,6-Tribrornophenol 

"2-flumobiphenyl 

"'2-fluorophenol 

•Nitrobenzene-<15 
*Pner.ol-d6 

*p-Terphenyl-d 14 
1,2-Dichlorobenzene: 
1.2-Diphenylh~drazine 

1.3-Diclllorobenu:ne: 

2,4,5-Trichlorophenol 
2.4,6-Trichlorophenol 

2,4-Didllorophenol 

2,4--Dimelhylphenol 
2,4--Diniuopbenol 
2.6-Dinitrololuem: 

2-Chloronapi'llnalene 
2-Melhylt~aphthalene 

2-Nitrophenol 
2-rnethyl-4,6-dinitrophcnol 
3,3' -Dichlorobenz.idine 
4-Brornopho::nyl phenyl ether 
4-Chloroaniline 
4-C1llorophenylphenylether 

Acenaphthylene 

Anthracene 
Benzo{ a) anthra!::ene 
Benzo(s)pyrene 
B enzo(b) fl uoranthene 

Benzo(ghi))>.,ryl en e 
Benzo(k)f!uoranthene 
Butyl benzyl phthalate 

Carba~olc 

Chrysene 

Di-n-bury) phthalate 

Di-n-octyl phthalate 

100 

50.0 

!00 
50.0 
100 
50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 
54 

35 
42 
35 
25 
47 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 

ug/1 EH t 00/17199 1740 

ug/1 

ug/1 
ugll 

ng/1 
ug/1 53.8 (41.0- 122.) 

ug/1 70.2 (41.2- 107.) 

ugl.l 42.0 (23.6- 75.9) 

u:Yt 70.8 (35.3- 108.) 

ugll 25.1 (I 0.9 - 54.6) 
ug/1 93.8 (36.6- 110.) 

u:Yt 
ugll 
ugll 
ugll 

ul1fl 
ugll 

ugll 
ugil 

ugll 

ugll 
ug/1 
ugfl 
ug/l 

ug/1 

ug/1 

ut¥J 
ugll 
ug/1 
Ug/l 

ugl! 

ugll 
ugll 

ugll 

ugll 

ugll 

Ug/1 

ug/1 
ug/1 
ugll 
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Q<: Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD; 9909228% Report Dat~: Ocrobcr 07, 1999 Page 12 of 33 

---- --- ------
SlUD.plelParomet.-r Trpe Batch NOM Salllple Qual QC Uni1s RPD% REC% Range Analyst Date Time 
-------------------------------------------------

Dibenw(a,h)anthracene 

Dibenzofunm 

Dic:thyl phthalate 

Dimethyl phthala1e 

Fluoranthene 

Fluorene 

Hexachlorohenze-ne 

Hexachlorobut.adie.ne 

He:>tachlorocyclopenr:adicne 

Hexachloroethane 

lndeno( I ,2,3-c,d)pyrene 

lsophorone 

N: NitrosiXliphenylamine 

Naphthalene 

Nitrobenzene 

Phenanthrene 
bis(2-Chloroethoxy)me!hane 

bis(2-Cbloroethyl) ether 
bis(2-Chloroi£opropyl)ether 

bis('l-Ethylhexyl)phthalate 

m,p-Cresol 

m-NitJDanilim:: 

a-Cresol 

o-Nitroaniline 

p-Nitme.niEne 

QC~:i0713 BLANK 15&075 
1,2,4-Tri~hlorobem:ell<: 

1,4- Dichlorobenu:ne. 

2,4-Dinitrmoluene 

2-Chlorophcmol 

4-Nitrophc::nol 

4-chloro-3-rntthyl phenol 

Ac;enaphthene 

N-Njt!Xlsodipropyl.amine 

Pent.achloropheno I 

Pheno[ 

Pyrene 

"2 ,4,6-Tribromophenol 

%2-Fluorobiphenyl 

"'2-Fluorophenol 

100 

50.0 
100 

U ND ugf\ 

U ND ugfl 
U ND ugfl 

u ND Ufi1 
'U ND ugfl 

U ND ug/L 
U ND ug/1 
'U ND ug/1 
U ND ug!l 
U ND ugfl 
U ND udJ 
U ND ug!l 
U ND ugfl 
U ND ug/1 
U ND ugll 
U ND ugll 
'U ND ug/1 
U NO ug!l 
U 1\D u_g/1 
U l\'D ugll 

U .ND ugll 
U 1\'D ugll 
U ND ug/1 
U ND ugll 
U ND usfl 

U NO ugll 

U ND ugfl 
U ND ug/1 
U ND ugll 
li ND ugfl 

1..: ND ugll 
U ND ugfl 
U ND ugfl 
U ND ug!l 

U NO ug/1 
U ND ug/1 

:54 ugfl 

29 ugll 

35 ug/l 

E'Hl 09117/99 1740 

JPA 09fl3199 1403 

54.3 (41.0- 122.) 

5&.3 (41.2-107.} 

35.4- (23.6- 75.9\ 
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QC Summary Report 

Project Dcscriptioo.: RFP#AJ2480A 

cc: SNLS00396 L~b. Sampl~ ID: 99092.28% 

Samp)e/P&~meter Type Batcl! NOM 
-- .--------

*Nitrobenzenc:-d5 

•rheno1-c16 
"'p-Terpbenyl~l4 

1,2-Dichlorobcnzene: 

1,2-Diphc::nylhydrazine 

1,3-Dicblorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Triclllorophenol 

2,4-Dichlorophenol 

2,4-Dimetbylph::nol 

2,4-Dinitrophenol 

2,6-Dinitroroluene 

2-Chl.oronaphthalel\e: 

2-Methylnaphthalene 

2-Nitrophenol 

2-mctbyl-4,6-clinitrophenol 

3,3 '-Dichlorobenzidine 

4-Brornophenyl phenyl ether 

4-Chloroaniline 

4-Chl orophenyl phenyl ether 

Acennpbrhylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)tluol1Ulthen~ 

B enzo{ghi)peryl ene 

B enzo(k) flu or an thene 

Bulyl benzyl phthalate 

Clll'bazole 

Chrysene 

Di-n-butyl ph!halnte 

Dr-n-octy[ phthalate 

Dibenzo(a,h)anchracene 

Dibenzofuran 

Diethyl phthnlatc 

Dimethyl phthalale 

Fl uoran thene 

Fluorene 

Hexachlorobenzcne 

Hexachlorobutadiene 

50.0 

100 
50.0 

Sample Qual 

u 
u 
u 
t.' 
u 
u 
u 
u 
u 
tJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
t.' 
u 
u 
u 
u 
u 

Repon Date: October 07. 1999 Page 13of33 

-------
QC L"n.its RPD% REC% Range Almlyst Date: Time 

27 ugt'l 54.5 (35.3 • 108.) JFA 09123/99 1403 
21 ug'l 21.4 (10,1}. 54.6} 

40 ugll 80.0 (36 6. 110.) 

ND ugll 

ND ug!l 
ND ugfl 
ND ugll 
ND ug!l 
ND ug/1 
]\'D ugll 
ND ug/1 
ND ug/1 
ND ug/1 
ND ug/1 
ND ug/1 
ND ug/1 
ND ugll. 
ND ug/1 
ND ugf! 

ND ugll 

ND ug/1 
ND ugfl 
ND ugll 
ND ugtl 
ND ug!l 

ND llg/l 

ND ug/l 
ND ugll 

ND ug/l 
ND u,gll 
ND ug/) 

ND ug/1 
ND ug/1 
ND ugll 
ND ug/l 
ND ug/l 

ND ugll 

ND ug/1 

ND ugll 
ND ug/l 



QC Summary Report 

Project Description: RFP #Al24BOA. 

cc: SNLS00396 Lab. Sample lD: 9909228% Repan Date: October07,l999 Page 14 of 33 

-------- ---~--

Sample/Parameter Type B'ltCb NOM Sample Qual QC Units RPD% REC% Range ,lnalyst Date Time 
---------- -----·------

He:.:.ach!orocyclopentadienc u ND ug/1 JPA 09123/99 1403 
Hr!Xachloroetbane u ND ugll 
Indeno( 1,2.3-c.d)pyrene: u ND ug/1 

Isophorooe u ND ug/] 
N-Nitrosodiphenylamine u ND ug/1 
Naphtllalene u ND ug/1 
Nitrobenzene u ND ug!l 
Phenanthrene u ND ug/l 
bis(1-Chloruetho;.:,y)methane u ND ug/1 

bi s(2-Ch!oroethyl) ether u ND ugll 
IJi:~(2-ChloroisDpropyl}ether u ND ugil 
bis(2-Ethylnexyl)phthalate v ND ug/1 
ro,p-Creool u ND ugil 
m-NiiTQaniline u ND ugil 
~rCresoi u ND ug/1 
o-Nitroaniline u NO ug/J 

p-Nitroaniline u ND ug/1 

QC646868 LCS 1580!6 
1.2,4-Tricblorobenzc:oe 1670 1100 u~g 66.4 (31!.2- llO.) GWL0912S/99 1627 
!,4-Dichlorobenzene 1670 1100 ugllcg 63.6 (41.8 -103.) 
2,4-Dinirrotoluene 1670 1300 u&'J<g 78.1 (56.5 - 119.) 
2-Chlorophenol 3330 2100 u,gfk.g 62.6 (45.5- 95.2) 
4-Nitrop!J~ol 3330 2500 ug!kg 75.7 (30.4- J 36.} 
4-cnloro-3-melhyl phenol 3330 2300 uglk.g 68.0 (5j.5 -IOL) 
Acenaphthene 1670 1]00 uglkg 67.5 (48.2- !08.) 
N -:>JitrosOdipropylamine 1670 liDO uglkg 65.0 (14.9 -116.) 
Pentachlorophenol 3330 2400 ng!kg 70.9 (45.4- !03.) 
Ph<:nol 3330 !800 ug!kg 54.6 (36:2- 99.7} 
Pyrene !67(} 1400 uglkg 86.4 (50.7 - JJO.) 

*2.4.6-Tribromophen()] 3330 2400 ug!kg 7LI (445 -126.) 
*2-Fluorobiphenyl 1670 1100 u&{kg 66.4 (44.7- llO.} 
*2-Fluoropheoo! 3330 2300 ugllcg 69.3 (37.0- 102.) 
*Nitrobenzene-d5 1670 1100 -uglkg 65.2 (42.4 -107.) 
*Phenoi-d6 3330 2J00 ugfkg 67.9 {41.5- 102.) 
*p-Terphenyl-dl4 1670 1400 uglkg 85.8 ( 45.5 - 104.) 

QC641135 LCS 158075 
1,2,4-Trichlorobenzeoe 50.0 34 ug/1 67.6 (45.7 -'n.7) EHJ 09fl7/99 1812 
I ,4-Dichlorobo.nzenc 50.0 33 ugll 66.0 (34.6 - 96.9) 
2,4-Dinitrotoluene 50.0 44 ugll 89.0 (5 8.5 - J ll.) 
2-Chlorophenol roo 59 ug!l 59.0 (36.9- 94.1) 
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QC Summary Report 

Project Description: RFP #AJ24-~0A 

cc: SNLS00396 Lab. Sample ID: 9909228% Repoo Date: October 07, 1999 Page 15 of33 

---- - ----- ··-------- ·---- ·-- --··-
Sample!Paramet~r Type Batcb. NOM Sample Qual QC Units RPD% REC% Range Annlyst Date Tim~ 
·--·--· ·------------- -- -

4-Nitrophenol 100 33 ugfl 33.4 (10.0. 55.6) EHl Wli7f99 1812 
4-chloro-3-methyl phenol 100 6S ugll 68.4 (17.3- 126.) 

Acenaphthene 50.0 40 ugfl 80.6 (53.0. 100.) 

N-~itrosodipropylailline so.o 33 ugfl 65.5 (52.1. 104.) 

Pentachlorophenol 100 56 ull1J. 56.4 (49.8. 120.) 

Phe:ool 100 23 ugfl 23.4 (10.0. 70.1) 
Pyrene 50.0 51 ugfl 102 (45.4. 1 09.) 

*2,4,6-Tnbroroophenol 100 72 ugll 72.1 (41.0- 122.) 

*2-Floorobiphenyl 50.0 34 llg/l 68.3 (41.2. 107.) 
*2-Auoropheool 100 3-8 ugfl 37.7 (:Z3.6 . 75 .9) 

*Nitrobenzene-d5 50.0 34 ugll 67.3 (35.3. 108.) 
*Phenol-d6 100 24 ugfl 23.6 (10.9. 546) 
*p·Terphenyl-dl4 50.0 42 ugll &4.7 (36.6. 110.) 

QC650714 LCS 151!075 

l,:Z,4-Trichlorobenzenc 50.0 31 ugfl 6Z.3 {45.7- 97.7) JPA 091Z3/99 1430 

1,4-Dichlorobenzene 50.0 29 ugll 58.5 (34.6. 96.9) 
2,4-Dinilrntoli.lc:ne 50.0 34 ug/1 6S.O (5&.5. \1 \.) 
2-Chlorophe:nol 100 56 ug/1 56.3 (36.9 • 94.1) 

4-Nitrophenol 100 31 ugll 30.8 (10.0- 55.6) 
4-chlD."0-3-methyl phenol 100 63 ugll 62.6 (17.3- 126.) 

Acenaph~hene 50.0 32 ugll 64.5 (53.0- 100.) 
N-Nitrosodipwpylamine 50.0 32 ugil 64.1 (5Z.l - I 04.) 
Pentachlorophenol 100 58 ug/l 58.4 (49.8 - 120.) 
Phenol 100 23 ug/1 23.2 (10.0 • 70.1) 
Py!'elle 50.0 39 ugJl n.S~ ( 45.4 -1 D9.) 

• 2,4,6-Tribrumophe no! 100 79 :rgll 78.6 (41.0- 112.) 
*2-Fiuorobiphenyl 50.0 33 :tgll 65.3 (41.2. 107.) 

*2-Fluorophenol 100 39 Llg/1 39.1 (:Z3.6- 75.9) 
"Nitrobenzene-d5 50.0 31 ug/1 62.2 (lS .3 - 108.) 

*Phenol-d6 100 24 ugfl 24.4 (l 0.9- 54.6) 
*p-Terphenyl-dl4 50.0 39 ug/1 77.3 (36.6 • llO.J 

QCI$46869 l.CS DUP 158016 

l,2.4-Tri chlorobenl:ene 1670 1100 1000 uglkg 6.43 62.2 (0.00. 30.0) GWL0912S/99 1659 
1,4-Dich]orobemene 1670 IJOO 990 uglkg 7.4<) 59.0 (0. 00 • JO.O) 
2.4-Dinir.rotoluene l67() BOO 1200 ug!kg 4.60 74.6 (0 00- 30.0) 
2-Chloropheool 3330 2100 1900 ug!kg 7.44 5~.2 (0.00 • 30.0) 
4-;\/itrophenol 3330 2500 2300 uglkg It. I 67.7 (0.00- 30.0) 
4-chloro-3-methyl phenol 3330 2300 2200 uglkg 5.01 64.7 (G.00-300) 
Acenaphthcnc J 670 1100 1100 ug!kg 3.&7 65.0 (0.00. )0.0) 
N-Nitro~odipropylamine 1670 1100 1000 ug!lcg 5.02 61.13 (1)00- 30.0) 



QC Summruy Repon 

Project Descriptio11: Rf1> #AJ248()A 

cc: SNLS00396 Lab. Sample JD: 9909228% Report Dale: October 07. 1999 Page 16 of33 

-· ~- --------- --· ·----- -- ----·--· 
SampleiP3..1"311\eter Type B~~otcb NOM Sample Qual QC Units RPD% REC':fo Range Analyst Date Time. 
-. ---------- ---··· ·--·------ . 

Pentachlorophenol 3330 2400 2400 ug!l:g O.ISl 71.1 (0.00- 30.0)- GWL ()C)/28/99 1659 

Ph.:nol 3330 1800 I BOO uglk_g 0.231 54-.7 (0.00 - 30.0) 

Pyrene 1670 1400 1400 ugfkg 2.33 84.4 (0.00- 30.0) 

• 2,4,6-Tribromopbenol 3330 2300 ugfkg 68.7 (44.5- 126.) 

'"2-Fluorobiphenyl 1670 1100 ugfkg 63.6 (44.7- 110.) 

*2--Fiuoropllenol 3330 2100 ugll;,g 64.5 (37.0 - 1 02.) 

.. Nitrobenzene-d5 1670 1000 u!Vkg 61.2 (42.4- 107.) 

"Phenol-<16 3330 2100 uglkg 63.0 (41.5- 102.) 

'"p-Terphenyl-dl4 1670 1400 ogfkg 83.7 (45.5- 104.) 

QC647B6 LCSDUP 158075 

1,2.~ Trichlorobenzen e 50.0 34.0 31 ug/1 4.20 64.S (0.00- 30.0) EHl 00/17/99 IB44 

1,4-Dicblorobe!lzene 50.0 33.0 32 ug'I 4.59 63.0 (0.00 - 30.0) 

2.4-Dinitrotoluene 50.0 44.0 47 ugll 4.97 93.5 (0.00- 30.0) 

2-Ch!orophono1 100 59.0 57 ug/l 3.31 57.1 (0.00- 30.0) 

4-Nitrophenol 100 33.0 36 ug/1 7.65 36.1 (0.00- JO.O) 

4-chloro-3-methy! phenol 100 68.\J 68 ug/1 0.480 68.1 (0.00- 30.0) 

Acenap:hthene 50.0 40.0 39 ugll 3.69 71.7 (0.00. 30.0) 

N-Nitrosodipropylamine 50.0 33.0 31 ug/1 4.28 62.7 (0.00- 30.0) 

Penrachlornphenol 100 56.0 59 ug/1 4.06 58.7 (0.00- 30.0) 

Phenol 100 23.0 24 ugll 0.979 23.7 (0.00- 30.0) 

Pyrene so.o 5\.0 49 ugll 3.96 98.0 (000- 30.0) 

*2,4,6-Tribromophenol 100 75 ugll 74.5 (41.0- 122.) 

*2-FluGrobipheny! 50.0 32 ugfl 64.6 (41.2- 107.) 

*2-Fluotophenol 100 37 ug/1 37.1 (23.6- 75.9) 

*Nitrobenzene-dS 5{),0 '31 ug!l 61.9 (35.3- ) 08.) 

*Phel'l0]-d6 100 13 ug!l 23.1 (10.9- 54.6) 

"'p-Terpheny1-dl4 50.0 4Q ug/! 80.7 (36.6. 110.) 

QC646870 990922S-45MS 158016 

1,2,4-Trichlorobenzene HiiO u ::-m 1100 uglkg 64-.1 (-%.3- 1 02.) GWL 09128199 173 I 

1.4-Dichlornbenzene 1670 u :ID 1000 uglkg 59.7 (39.0- I 01.) 

2,4-Dinitrololuene 1670 u ND 1100 ug/J<g 64.0 (41.0-111.) 
2-Chlorophenol 3330 u ND 2100 uglkg 62.2 (50.1 - 99.8) 

4-NJtrophwol 3330 u ND 2300 ugll<g 69.0 (42.6- 119.) 

4-chloro-3-methyl phenol 3330 u ND 2100 uglkg 63.! (50.5- 11 0.) 

Acenaphthene 1670 u ND 1000 uglkg 62.7 (54.9- 1 05.) 

N-Nitro.sodipropylaminc 1670 u ND liDO ug/kg 67.2 (46.7- 117.) 

Pentachlorophenol ~330 u ND 2500 ugllcg 74.5 (49.1 - 123.) 

Phenol 3330 u ND !900 Ug/kg 57.4 (55.3- 92.4) 

Pyrene 1670 u ND 1300 ug/kg 79.6 (57.2- 123.) 
"2,4,6-Tribromophenol 3330 2300 U,!;lkg 69.2 (44 5- 126.) 
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QC Summary Report 

Project Description: RFP tfAJ2480A 

cc: SNLS00396 f..ab. Sample ID: 9909228% Report Date: Oct()ber 07, 1999 Page 17 of33 

·------ -----·~ --· 
Sampldl'nramdcr Type Batch NOM Sample Qla! QC Units RPD% REC% Range Analyst Date Time 
--·--- ·--·-------·--- ----·· ---- --~-------· 

*2-Fiuorobiphenyl 1670 1100 uglkg 67.2 (44.7- I 10.} GWL09/28199 1731 

*2-Fluorophenol 3330 2400 uglkg 71.0 (37.0 -102.) 

"'Nitrobe.nzene-d5 1670 1100 uglkg 63.9 (42.4- 107.) 

*PhcnoJ-d6 3330 2300 uglkg 68.3 (41.5- !02.) 
*p-TerphenyJ-dl 4 1670 1400 ogll:g 85.t (45.5 - 104.} 

QC646B7l 9909228-45M SD 158016 

I ,2,4-Trichlorobcnz.ene 1670 lJ NO 1000 uglkg 2.79 62J (0000 - [ 8.9) OWL 09/28.'99 1803 

l, 4-Di ch lorobenzene 1670 u NO 950 uglkg 5.05 56.7 (0.00 ° 19.5) 

2,4-Djtlitrotoluene 1670 u ND 1100 ugll:g ().0380 64.0 (0.00. 21.6) 
2-CWorophellol 3330 u ND 2{)00 uglkg 4.40 59.5 (0.00- 19.7) 

4-Nir.ropheno-1 3330 u NO 3300 ugtkg 35.4~ .. 98.7 (0.00-23.3) 

4-ch1Qrf>-3omethy) phenol 3330 u NO 2100 ugll:g 0.666 63.6 (0.00 - 21. 7) 
Acenaphthene 1670 u ND 1100 uglkg 0.786 63.2 (0.00. IS.9) 

N oNinosodiprOp}'lamine 1670 u ND 1100 ugil:g 3.26 65.0 (0.00 ° 20.4) 

Pen tach! oro pheno-l 3330 u ND 2500 uglkg 2.45 76.4 (0.00- 24.1) 

Phenol 3330 u NO 180(} ugll:g 5.13 54.5 (0.00 ° [ 9.4) 

Pyreue 1670 u ND 1300 ug/kg 0.1&9 79.8 (0.00 -11.4) 
•2,4,6-Tribrornophcnol 3330 230(} uglkg 68.5 (44.5 ° 126.) 

•2°Fluorobiphenyl 1670 1100 uglkg 66.3 (44.7- I 10.) 

"2-Fluorophenol 3~30 2100 ugll:.g 67.3 (37.0 ° 102.) 

•Nitrobenzene-d5 1670 1000 ug/l<:g 60.6 (42.4 ° 107.) 

•PhenoJ-(16 3330 2200 uglkg 65.5 (41.5 ° I 02,) 

*p-Terphenylodl4 167{) 1400 ugfkg 85.6 (45.5- 104.) 
QC64683I BLANK 158012 

2,4,6--Trinitrotoluene u ND ugllcg JLW 09/21199 1420 

2,4-Dinir.rotoluene u NO uglkg 

2.6--Dinitrotoluene u ND ug/kg 
2-Amino-4,6odirritrotoluene u ND uglkg 
4°Amino-2,6-dinitrotoluene u ND u_g/}:g 
HMX u ND ug!kg 
Nitrobenzene u ND ug!kg 

RDX u ND ug!kg 

TI:.'TRYL u ND ug!l::g 
moDinitrobenzene u ND ug!kg 
m-Nir.rotoluenc u ND uglkg 

ooNitrotoluene u I-.'D og/}:g 
poNitrotoluene u ND uglkg 
s ym-Trinitro~nzene u ND ug!kg 

* 1,2°Dinitrobenzene 400 390 ugll:g 9608 (716- I 08.) 
QC646836 BLANK 158013 
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Sample Analysis: 

CASE NARRA TTVE FOR 
SNLS 

SDG 99228S 
Analysis !Jy HPLC 

The follov.--ing samples \Vere analyzed for nitroaromatic and nitramine orgamc 
compounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330, 
R~vision 0, Se::p(ember 1994. 

Lab<1ratory Number 
9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
990922&-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
99()9228-57 
QC646831 
QC646832 
QC646833 
QC646834 

QC646835 

System Configuration: 

Sample Description 
050109-003 B9938-SP1-BH1-9.5-S 
050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DFI-BH2-
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-Bill 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DF1-BH1-7-S 
050063-003 LFR~DF1-BH1-l2-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF1-BH3-12-S 
XBLKOI (Bl:mk.) 
XBLKO ILCS (Laboratory Control Sample) 
XBLKOILCSD (Lab Control SampJe Duplicate) 
050064-003 LFR-DFl-BHl-7-MS/MDMS 
(Matrix Spike) 
050064-0{)3 LFR-DFl-BHl-7-MSfMDMSD 
(Matrix Spike Duplicate) 

The laboratory milizes a high performance liquid chromatography (HPLC) instrument 
contigumtion for e:xplosives analyses. The chromatographic har-d,.,vare system consists of 
m HP !viodel 1050 HPLC with programmable gradient pumping and a 100 ul loop 
inj~:::tor for the primary system and :1 100 ul loop injector for 1.he confirmation system. 

SDG 99228S- HPLC 
Page 1 oi3 
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The HPLC is coupled to an HP Model Gl306A Diode Array uv· detector wruch monitors 
absorbence at the follo"-ing five wavelengths: 1) 214 run; 2) 224 run; 3) 235 nm; 4) 254 
nm~ 5) 264 run. 

The primary HPSC system is usually identit1ed with either a designation ofHPLC "!?., or 
hplcb in the raw data printouts. The confirmation HPLC system is usually identified with 
a designation ofHPLC #J, or hplca in the raw data printouts. 

Chromatographic Column: 

Chromatographic separation of nitroaromatic and nitramine components is accomplished 
through analysis on the follov.ing reversed phase columns: 

HP: Hypersil BDS-ClS, 250 mm x 4mm O.D. containing 5 urn particle size 

Confirmation of nitro aromatic and nitram:ine components, initially identified on <me of 
the above columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UGS-5, 250 mm x 4.6 mm I.D. 

The primary column is used for quantitation while the confirmation column is for 
qualitative purposes only. 

Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument vvas properly calibrated_ 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Fonn 6. 

Holding Time: 

All samples were analyzed 'Nitllln the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

t-:o target analyr:es >Yere detected in the method -:JJunk above the ~quird Jccepmnce limit. 

SDG ()92:28S - HPLC 
?J.ge 2 ot'3 
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Spike Analyses; 

The matrix spikes 'vere analyzed on the toll owing sample number: 

9909228-45 (050064-003 LFR-DFl-BHl-7-MS/NID) 

All of the analyte recoveries in tht= matrix spike were within the regulied acceptance 
limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All anaiytes in the laboratory control sample were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relati.ve percent difference. 

Dilutions: 

None of the samples were dHuted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

:Manual Integrations; 

No manual integrations were performed on the standards in the initial calibration or 
continuing caHbration associated with this SDG. 

No manual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

General Comments: 

The FOR_\.1 8 uses the retention time of the surrogate as a measure of how close the 
retention times of the samples and QC are to a standard component. The lnstrmnent 
Blank does not contain the surrogate. 

The samples "vere concemrated prior to analysis to achieve the required detection ~imit. 

SDG 99:2:!8S - HPLC 
Page 3 cf3 
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Sample Analysis: 

CASE NARRATIY"E FOR 
SNLS 

SDG 99228\V 
Analysis by HPLC 

The followmg samples were analyzed for nitroaromaric and nitramine organic 
compounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330, 
Revision 0, September 1994. 

Laboratory Number 
9909228-{)3 
QC646836 
QC646837 
QCG46838 
QC646839 

QC646840 

System Configuration: 

Sample Description 
050069-009 LFR -DF l-BH3-HE 
XBLKO 1 (Blank) 
XBLKOlLCS (Laboratory Control Sample) 
XBLKDlLCSD (Lab Control Sample Duplicate) 
050069-009 LFR-DFI-BID-HEMS (tv1atrix 
Spike) 
050069-009 LFR-DFI-BH3-HEMSD (Matrix 
Spike Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of 
an HP Model l 050 HPLC with programmable gradient pumping and a l 00 ulloop 
injector for the primary system and a 1 00 ulloop injector for the confirmation system. 
The HPLC is coupled to an HP Model G 1306A Diode Array UV detector which monitors 
absorbence at the foJlowjng five wavelengths: 1) 214 run; 2) 224 nm; 3) 235 nm; 4) 254 
run; 5) 264 run. 

The primary HPLC system is usually identified with either a designationofHPLC #2, or 
nplcb in the raw data printouts. The confirmation HPLC system is usua11y identified with 
a designation ofHPLC #I, or hplca in the ::aw data printouts. 

Chromatographic Column: 

Chromatographic separation of nitro aromatic and nitramine components is accomplished 
through analysis on the following reversed phase columns: 

HP: HYPersil BDS-Cl 8, 250 nun~ 4mm O.D. containing 5 um particle size:: 

Confirmation ofnitroaromatic and oitrarr_ine components. initially identified on one of 
the above columns, is accomplished rhrough analysis on the following column: 

SDG 99228W- HPLC 
Page 1 of3 
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PH: Develosil CN-UGS-5, 250 mm x4.6 mm LD. 

The primary column is used for quantitation while the confirmation column is for 
4ualitative purposes only. 

Sample Preparation: 

All samples were prepared in acC()nlance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration hlstory is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses~ 

The matrix spikes were analyzed on the following sample number: 

990922&-63 (050069-009 LFR-DF1 -BH3-HE) 

All of the analyte recoveries in the matrix !ipike and matrix spike duplicate were vvithin 
the required acceptance limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relarive percent difference. 

Laborntory Control Samples: 

All analy1es in :he Iabornwry conu-ot samp!e and laborarory control sample duplicate 
were within the required ncceptance :imirs. 

"' SDG 9C\2:8W- HPLC 
?::ge 2 of3 



All malytes in the laboratory control sample duplicate were within rhe required 
acceptance [imits for relative percent diffcrenc~. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports~ 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No manual integrations were perfonned on the srandards in the initial calibration or 
continuing calibration associated with this SDG. 

No mar:ual integrations were performed on samples, blanks or quality control samples 
associated w:ith this SDG. 

General Comments: 

The FORM 8 uses the :retention time of the surrogate as a measure of bow close the 
retention times of the samples and QC are to a standard component The Instrument 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

The pre{;eding narrative has been reviewed by: b.~.MJt{t~~(l- Date: luLl{ q9 

SDG 99228\V- HPLC 
P:1ge .3 or' :3 
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QC Summary Report 

Project Description: RF1' lt.AJ2480A 

cc: SNLS00396 lab. Sample ID: 9909228% Report Date: October07, 1999 Page 17 of33 

·------ ----- .-~--·· ---
SampJeJPpramdtr Type Batch NOM Sample Qual QC UniU RPD% REC% Range: Anal}'$1 Date Time 
--·--- ·--··-·------· --- ____ .. ---- -----·-----· 
*2-Auorobiphenyl 1670 1100 ug!kg 67.2 (44.7- 110.} GWL09/2Bf99 1731 

*2-Fiuomphenol 3330 2400 uglkg 71.0 (37.0. 102.) 

"'Nitrobenz.ene--d5 1670 1100 uglkg 63.9 (42.4 -107.) 

~Phcnol-d6 3330 2300 uglkg 68.3 (41.5- 102.) 

•p-Tcrphenyl-dl 4 1670 1400 ug/l:g 85.t t45.5- 104.} 

QCI>46B7l 9909228-451\1 SD 158016 

I ,2,4-TrichloTobcnz.ene 1670 l1 NO 1000 uglkg 2.79 62 . .3 (0.00 • 18.9) GWL09/28l99 !803 

I ,4-Dich lorobenzene lG70 u ND 950 ug/kg 5.05 56.7 (0.00- 19.5) 

2,4-Dinitrotoluene 1670 l1 ND IIOO uglkg 0.0380 64.0 (0.00. 21.6) 

2-Chlorophenol 3330 u ND 2000 llg/kg 4.40 59.5 (0.00- 19.7) 

4-Nitrophenol 3330 u NO 3300 ugilcg 35.4•"' 98.7 (0.00- 23.3) 

~hloro-3-rnethyl phenol 3330 u ND 2100 ugtl:g 0.666 63.6 (0.00 • 21. 7) 

Ac~aphthene 1670 u ND 1100 ugll:g 0.786 63.2 (0.00. !8.9) 

N-Nitiosodipropylamine 1670 u ND 1100 ugA:g 3.26 65.0 (0.00 - 20.4) 

Pentachlorophenol 3330 u ND 2SOO uglkg 2.45 76.4 (0.00. 24.1) 

Phenol 3330 u ND 1800 ugllcg 5.13 54.5 (0.00 • 19.4) 

Pyrenc 1670 u NO 1300 ug/kg 0.1&9 79.& (0.00 - 21.4) 

•2,4,6-Tribromophcnol 3330 2300 uglkg 68.5 (44.5 - 126.) 

•2-Fluorobiphe:nyl 1670 1100 ugA:g 66.3 (44.7 - 110.) 

'"2-Flue>ropheool 3330 2200 uglkg 67.3 (37 .0 - 1 02.) 
*Nitroben:z.e!le.-<15 1670 1000 uglkg: 60.6 (42.4- 107.) 
•piJenoJ-~lti 3330 2.200 ug/kg 65.5 (41.5 . 1 02.) 
"p-Te1Jlhenyl-dl4 167{) 1400 uglkg 85.6 (45.5. 104.) 

QC64683l BLANK 158012 
2,4,6-Trinitrotoluene u ND uglkg JLW 09121199 1420 

2,4-Dinitrotoluene u ND ugtkg 

2.6-Dinitrutolucne u ND uglkg 

2-Amino-4,6-dinitrotoluene u ND uglkg 
4-Amino-2,6-dinitrotoluene u ND ug/l:g 

HMX u ND ug/kg 
Nitrobenzene u NO ug/kg 

RDX u ND u,glkg 
Th'TRYL u ND ug!kg 

ru-Dinitrobenrene u ND ug!kg 

m-Nitrotoluene u ND ug/kg 
o-Nitrotoluene u f',l) uglkg 

p-Nitrotoluen~ u ND u&fl:g 
s ym-Trinitrobenzene u ND ug/kg 

•!,2-Dinitrobenzene 400 390 uglkg 96.8 (71.6- I 08.) 

QC646836 BLANK 158013 
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QC Summary Repon 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228'7o Report Date: October !Jl, 1999 Page 18 of33 

-- ·--------- ·---···--
SarnpleJParnmeter Type llatch NOM Sample Qujl] QC Units RPD% ltEC% Range Analyst [)ate Time 
-·-- -- ----

2,4,6-Trinitrotoluene u ND ugll JSP 0911 D/99 1331 

2,4-Dinitrotoluene u ND ugfl JSP 09110/99 1331 

2,6-Dinitrotoluene u ND ugll 

2-J\rr.ino-4,6-d\nitrotoluene u ND up! 
4-Amino-2,6-dirritromluene u ND ugll 

HMX u ND ug!l 
Nitrobem:.ene u NO ug/1 
RDX u ND u8fl 
TETRYL. u ND ug/) 

m-DinitrobeiU.en~ u ND ugfl 

m-Nitrotoluene u ND ugll 
o-Nitrotoluene u ND ugfl 
p-Nitrotoluene u ND ugll 

sym-Trinitrobenzene u ND ugll 

.. 1 ,2-Dinitrobc:nzene 0.519 0.47 ug/1 91.0 (75.6- 121.) 

QC646832 LCS !58012 

2,4,6-Trinitrotoluene 800 780 uVtg 97.1 (60.2- 135.) JL w ffJ/2]/99 1502 

2.4-D:inilrotoluene 800 750 uglkg 94.] (59.7. 135.) 

2,6-IJinitrotoluene 800 720 ugtl;g 90.5 (59.9 • 124.) 

2-Amino-4,6-dinitrotoluene 800 790 ugfi:g 98.4 (70.0. 130.) 

4-Amino-2,6-dinitrotoluene 800 800 uglkg 99.4 (70.0. !30.) 
HMX goo 780 uglkg 97.2 (54.3- 152.). 
Nitrobenzene 800 730 ug/kg 9].4 (61.6- 124.) 

RDX 800 780 uglkg 98.1 (56. 7- 139.) 

TETRYL. 800 810 ugfi:g 102 (63.3- 134.) 

m-Dinitrobe.nzen¢ 800 7.50 uglkg 93.6 (59.6- 131.) 

m-Nirrotoluene 800 730 ug/kg 91.7 (62.6- 120.) 
o-Nitrotoluen~ 800 730 uglkg 9l.O (62.6. 121.) 

p-Nitrotoluene liDO 740 ug/kg ~-.S (61.9-ll9.) 

sym-Trinitrobenzene 800 800 llg/kg 100 (67.1 - 1 09.) 

* 1,2-Dinitroben~ene 400 380 uglkg !)5.9 (71.6. 108.) 

QC.646&37 LCS 158013 
2,4,6-Trinitrotoluene !.04 G.&6 ug!l 82.8 (6 J.3- DO.) JSP 09110/99 1413 

2,4-Dinitrotoluene 1.04 0.81 ugl! 78.3 (60. I - 132.) 
?.,6-Dinitrotolue.ne 1.04 0.79 ugfl 76.2 (64.4. \28.) 
2-Amino-4,6-dinitrotoluene 1.04 0.80 ug!I 77.3 (58.6. J 33.) 

4-Amino-2.6-dinitrotoluene 1.04 0.76 ug/1 73.3 (:58.~- 137.) 
HMX 1.04 0.&1 ugll 7&.1 (65 8 147.) 

Nitrobenzene 1.04 0.70 ugfl 67.3 (56.6- 114.) 
RDX 1.04 0.74 ugll 71.2 (69. 7- I 30.) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sa.rnple lD: 9909228% Repott Dare: October 07, 1999 Page 19 of33 

------
Sample/Parameter Type Batch NOM Sample QUlll QC Units RPD% REC% Range Analyst Date Time 
---··· -----·· 

TETRYL 1.04 0.&2 ugll 78.& {66.0- 134.) ISP 09{10199 1413 

m-Dinitrobenzene 1.04 0.79 ugll 76.D {66.2 - 127 .) 

m-Nitrotolllene 1.04 0.77 ug/1 74.3 (56.9- 116.) 

o-Ni trotol uene 1.04 0.76 ug/l 73.3 (56.7- 115.) 

p-N'itrocoluene 1.04 0.77 ug!J 74.5 (54.6- 114.) 

sym-Trinitrobenzene 1.04 0.85 ug/] 81.4 (66.0- 113.) 

-.1,2-Dini\robenzene 0.519 0.46 ugfl 88.D {75.6- 121.) 

QC646833 LCSDUP 158012 
2.4,6-Trinitrotoluene 800 780 770 ug!kg 0.911 96.2 {0.00" 30.0) JLW 09!21/99 1543 

2 .4-Dinitrotoluene 800 750 730 nglkg 3.24 9l.l (0.00 "30.0) 
2,6-Dirutrotoluc::ne 800 720 700 ug!kg 2.?1 88.1 (0.00- 30.0) 

2-Amino-4,6-dinitroto!uene 800 790 800 ogll:g 1.05 99.4 (0.00- 30.0) 

4-Amino-2,6-dinitt<:ltoluene 800 800 790 ug!kg 0.464 98.9 (0.00 - 30.0) 
HMX 800 780 800 ug/kg 2.73 99.9 (0.00- 30.0) 

Nitrobenzene 800 730 700 ugfkg 4.69 87.2 (0.00- 30.0) 

RDX &00 780 780 ug/kg 0.067~ 98.1 (0.00 - 30.0) 
IETRYL 800 810 800 uglkg 1..54 100 (0.00 - 3 0.0) 

m-Dinitrobenzene 800 750 720 ugl.kg 3.94 90.0 (0.00- 30.0) 
m-l\'itroto1uene 800 730 710 uglkg 3.41 88.6 (0.00 - 30.0) 

o-Nitroto1uene 800 730 700 uglkg 4.04 87.4 (0.00- 30.0) 

p-Nitmtoluene 800 740 710 ug!kg 3.96 S9.0 (0.00 - 30.0) 
sym-Trinitrobenzene 800 800 790 ugllcg 1.10 gg,O (0.00 . 30.0) 

"!,2-Dinitrobenzene 400 370 uglkg 9!.3 (71.6- J 08.) 

QC646838 LCSDUP 158013 

2.4.6-Trinitrotoluene 1.04 0.860 0.90 ugll 4.05 86.2 (0.00 - 3 0.0) JSP 09/[0/99 1455 

2.4-Dinirroto1uene 1.04 0.810 0.85 ug/1 3.79 81.4 (0.00 - 30.0) 
2,6-Dinitrotoluene 1.04 0.790 0.81 ug!l 1.72 77.5 (0.00 • 30.0) 

2-Amino-4,6-dinilrotoluene 1.04 0.800 0.85 ugll 5.60 81.7 (0.00- 30.0) 

4-Amino-2,6-<linitrotoluene 1.04 0.760 0.81 ug/] 5.42 77.4 (0.00- 30.0) 

HMX 1.04 0.810 0.83 ug!l 2.67 80.2. (0.00- 30.0) 

Nitrobenzene 1.04 0.700 0.75 ug/1 6.40 71.7 (0.00- 30.0) 

RDX 1.04 0.740 0.79 ug!J 6.19 75.7 (0.00- 30.0) 

ITTRYL 1.04 0.820 0.76 ug/1 7.21 73.3 (0.00- 30.0) 

m-Dinitrobenzene 1.04 0.790 0.83 ug/] 4.43 79.4 (0.00- 30.0) 

m-Nitmtoluene 1.04 0.770 G.Sl ugll 4.16 77.5 (0.00- 30.0) 

o-Nitrololm:ne 1.04 0.760 0.80 ugll 4.55 76.8 (0.00- 30.0) 
p-Nitroto1uene l.04 0.770 0.83 ugll 7.09 80.0 (0. 00- 3 0.0) 
sym-Trirutrobenzene l.04 0.850 0.87 ugll 2.74 83.7 (000- 30.0) 

"'1 ,2-Dinitrobemene 0.519 0.46 ugll 89.1 (75.6- 121.) 

QC646834 9909228-45MS 158012 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample JD: 9909228% Report Date: Ocrobtr 07, !999 Page 20 of 33 

·---· .. ----· -------
Sample/Para m~ler Type Balch NOM Ssmple Qu.al QC Units RPD% REC% lUnge Analyst Date T"rme 

------ --------
2,4,6-Trinitrotoluene &00 u ND B20 ugllcg 103 (64.9- 165.) JLW 09/21.199 162-5 

2, 4-Di.n itrmoluene 800 u ND 770 ug!kg 96.5 (6S.S - 161.) JLW 09/21/99 16'25 
2.6-Dinitrotoluene 800 u ND 730 uglkg 91.4 (59.1 -]53.) 
2-Amino-4,6-dinitrotoluene 800 u ND 830 uglkg 103 (70.0- 130.) 
4--Amino-2,6--dinitrotoluene soo u ND 840 ug!kg 105 (70.0- 130.) 
HMX 800 u ND BOO ug!kg 100 (54.9- 157.) 

Nicrobeozene -800 u ND 740 uglkg 92.6 (56.4- ]57.) 

RDX 800 u ND 750 ug/kg 93.8 [61.1 -155.) 
TETRYL 800 u ND 700 ugi):g 87.5 (55.9- 147.) 
rn-Dinitrobenzene &00 u ND 770 Ug'kg 95.8 (65.5 - 162.) 
rn-Nitroroluene 800 u ND 780 u!V)(g 97.1 (63.8 - 155 .} 
o-Nitroroluene &00 u ND 790 ug!lc:g 98.6 {63.5 - 155.) 
p-Nitroroluene 800 u ND 790 ugrl:g 98.9 {64.1 - 153.) 

sym-TrinitrObenzene &00 u ND 800 ug/kg 100 {57.5- 149.) 
* 1,2--Dinitrobc:nzeoe 400 380 uglkg 94.3 {71.6- 108.) 

QC646839 9909228-63MS 158013 
2,4,6-Trinitrotoluene 1.04 u ND 0.87 ugfl 84.1 (66.2- l27.) JSP 09/10199 1537 

2,4-Dinitrotoluene I.D4 u ND 0.34 ug!l 80.6 (70.1 - 127.) 
2,6-Dinitrotoluene 1.04 u ND 0.83 ug/t so.o (62.8 - 134.) 

2-Amino-4,6-dlnitrom!uene 1.04 u ND 0.33 ugll 795 {58. 7- '34.) 

4-Amino--2,6-diniu-otoluene 1.04 u ND 0.%2 ugfl 79.2 (56.3- 145.) 
HMX 1.04 u ND 0.80 nglt 76.8 (63.8- 145.) 
Nitrobenzene 1.04 u ND 0.74 ug!l 71.6 (57.6-119.) 
RDX l.04 u ND 0.&2 ng/1 78.6 (M_g- r 33_) 

TETRYL 1.04 u ND 0.84 ug!l 80.5 (68.0- 133.) 
m-Dinitrobenzcne 1.04 u ND 0.81 ugll 78.2 (70.8- 125.) 
m-Nitrotoluene: 1.04 u ND 0.79 ugll 76.4 (56.5- 121.) 
o-Nhrololuene 1.04 u ND O~J ug/l 79.4 (55.4. 121.) 
p-Nitromluene 1.04 u ND 0.81 ugll 77.5 (63.8- 113.) 
sym-Trinitroben zene 1.04 u ND 0.88 u#[ S4.4 (67.7- l!3.J 

•1.2-Dinitrobcnze.ne 0.519 0.48 ugll 92.0 (75.6- J 21.) 
QC646835 9909228-45MSD 158012 

2.4,6-Trinitrotoluene 800 u ND 750 ug!kg 9.75 93.5 (0.00- 30.0) JLW 09/21!99 !707 
2,4-Dini rrotoluene 800 u ND 700 ugl!:g 9.68 87.6 (0.00- 30.0) 

2,6-Dinitrotoluene 800 u ND 670 ug:/l<g 8.44 84.0 (0.00- 30.0) 

2-Amino-4,6-dinitrotolnene 800 u ND 770 Ug:/l<g 7.39 96.0 (0.00- 30.0) 
4-Arnino-2,6-dinitromluene 800 u ND 760 ug/kg 9.53 95.1 (0.00- 30.0) 
HMX 800 u ND 780 ug!lcg 2.77 97.4 (0.00- 30.0) 
Nitro benzene 800 u ND 690 ug!kg 6.86 86.5 (000- 30.0) 
RDX 800 u ND 720 ugfkg 3.91 90.2 (0.00- 30.0) 
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QC Summary Report 

Project Description: RfP #AJ2480A 

cc: SNLS00396 Lab_ Sample ID: 9909228% Report Date: October 07, 1999 Pago::Zl of33 

···----·- ·--~-·-- --------
SnLDpl~~eler Type Balch NOM Sample Qual QC Units RPIJ% R,EC% Range Allalyst Date Time 

·--- -----·· --
TETRYL 800 u NO 700 uglk:g 0.563 87.0 (0.00- 30.0) JLW 09/21199 1707 

m·Djniu-obenzene 800 u ND 700 uglkg 9.38 87.1 (0.00- 30.0) 

m-Nitrotolucne 800 u ND 690 uglkg 11.7 86.4 (0.00- 30.0) 

o-Nitrotoluene 800 v ND 700 uglkg 12.5 87.0 (0.00- 30.0) 

p-Nitrotoluene 800 u ND 710 uglkg 11.5 &8.2 (0.00 - 30.0) 

sym-Trinitrobenzene 800 u ND 750 oglkg 6.65 93.8 (0.00- 30.0) 

*1.2-Dinitrobenz:ene 400 3SO uglkg 87.6 (71.6-108.) 

QC646S4() 9909228-63MSD 158013 

2,4.6-Trinitrotoluene 1.04 u ND 0.89 ug/1 1.71 85.5 (0.00- 1 5.0) JSP 09/10199 1619 

2,4-Dinirroroluene 1.04 v ND 0.86 ug!J 2.03 82..2 (0.00 -13.3) 

2,6-Dinitrotoluene 1.04 u ND 0.8.3 ug/1 0.00150 &0.0 (0.00 -19.3) 

2-Amil)()-4,&--dinitrowluene 1.04 u ND 0.84 ug/1 2.00 81.1 (0.00 -15.8) 

4-ATIIino-2,6--dinilrotoluene 1.04 u ND 0.81 ug/1 U9 78.3 {0.00- ] 2.7) 

HMX 1.04 u ND 0.&7 ugfl 8.09 &3.3 {0.00. 14.4) 

Nitrobcnzem: 1.04 u ND 0.76 ug!J 1.58 72.7 (0.00- 20.4) 

RDX l.04 u NO O.S4 ug/l 2.52 80.6 (0.00- 15.9) 

TETRYL l.04 u ND 0.90 llg/1 7.67 87.0 {0.00- 13.4) 

m-Dinitrobenzene l.04 u ND 0.83 ug/J 2.32 80.0 (0.00 - 15.0) 

m-Nitrotol u"m:: 1.04 u ND 0.80 ugll 0.689 77.0 {0.00 - 22.8) 

o-Nltrotolue-ne 1.04 u ND 0.84 ugll 1.65 80.7 (0.00- 23.1) 

p-N\trotoluene 1.04 u t-;D 0.82 ugll L68 78.8 (0.00 -23.1) 
sym-Trirurrobenzene 1.04 u NO 0.90 ugll 2.32 86.4 (0.00 - 13.2) 

* 1 ,2-Dirutrobc:nzene 0.519 0.49 ugll 94.0 (75.6 - J2l.) 

QC647092 BLANK 158065 
PC.B-1260 u ND uglkg JC CrlJ!Z3J99 0214 

*4CMX 6.67 2.5 ug!kg 37.8 (25.3 - I 10.) 

• Decachlorobiph.,nyl 6.67 4.0 ug!kg 60.4 (46.8- 131.) 

PCB-1016 u ND uglkg 

PCB-1221 u ND uglkg 

PCB-1232 u ND uglkg 
PCB-1242 u ND uglkg 

PCB-!248 u ND ug/kg 

PCB-1254 u ND ugllcg 

QC649104 BLANK t58568 

PCB-1260 u ND ug/1 JC 09121199 2207 

*4CMX 0.200 0.14 ug/1 70.3 (31.0 • J 26.) 

• Decachlorobiphenyl 0.200 0.12 ug/1 60.1 (39.0- 133.) 

PCB-1016 u ND ug/1 
PCB-1221 u ND ugll 
PCB-1232 u ~D ug.ll 
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QC Summary Repon 

Project D"-'>cription: RFP #AJ248QA 

cc: SNLS0039 6 Lab. Sample lD: 9909228% Report Date: October 07, 1999 Page 22 of3J 

---- .. -·--······ ···-------- ----· 
Samp]e!Paramet~r TYPe Bateh NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

-----· ·---·-
PCB-1242 u ND ug/1 JC 09/21/99 2207 
PCB-1248 u ND ug/1 
PCB-1254 u NO ug!l 

QC647093 LCS 158065 
PCB-1260 33.3 25 us/kg 76.3 (53 .6 - 137.) JC 09/23/99 0232 

"4CMX 6.67 3.0 uglkg 44.6 (25.3 - 11 0.) 
*Decachlorobiphcnyl 6.67 4.0 uglkg 59.9 ( 46.8 - JJ 1.) 

QC649105 LCS 158568 
PCB-1260 1.00 0.84 ug/1 84.0 (54.5 - I 25.) JC 09/2 1/99 2226 

*4CMX 0.200 0.15 ug/1 72.9 (31 .0. 126.) 

"Decachlorobi phenyl 0.200 0.12 ug/1 61.0 (39.0. 133.) 
QC647094 LCSDUP 158065 

PCB-1260 33.3 25.0 26 ug!k.g 0.39'3 76.6 (0.00. 36.0} JC 09/23/99 0251 

"4CMX 6.67 2.8 ug/kg 42.7 (25.3-110) 
*Decachlorobiphenyl 6.67 4.0 ug/kg 59.3 (46.8. 131.) 

QC64!1106 LCSDUP 158568 
PCB-1260 1.00 0.!140 0.83 ug!l 1.20 83.0 (0.00. 39.6) JC 09/21/99 2244 

.. 4CMX 0.200 0.12 ug/1 61.5 (31.0-126.) 
*Decachlorobiphenyl 0.200 0.12 ug/1 62.3 (39 .0. 133.) 

QC64709:5 990922&-45MS 158065 

PCB-1260 33.3 u ND 25 uglkg 76.0 (31.5-159.) JC 09123/99 0309 
*4CMX 6.67 3.4 uglkg 5l.l (25.3. 110.) 

*Decachlorobipbeny! 6.67 4.0 uglkg 59.5 (46.8. 131.) 

QC647D96 9909:l.28-45MSD 158065 
PCB-1260 33.3 u ND 25 uglkg 0.794 75.4 (0.00. 26.2) JC 09123/99 03 28 

*4CMX 6.67 3.3 Ug/kg 49.3 [253. 110.) 
'"Decachlorobiphenyl 6.67 3.5> uglkg 58.9 (46.&. l31.) 

• represent a surrogate. 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07. 1999 Page 23 of 33 

·----·· ---··· ···--
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

··---~---- . ------· ·····--
Mei2Js Analysis 
QC647057 BLANK 158059 

Mercury J 0.00845 mglkg RMJ 09117199 1503 
QC647168 BLANK 158086 

Mercury u ND mgfl RMJ 09/10/99 1259 

QC647061 9909228-45DUP 158059 
Men:ury J 0.0110 mg!kg 141 *" (0.00- 17.0) RMJ 09/17/99 1540 

QC647058 LCS 158059 
Mercucy 5.29 5.18 mgfkg 97.9 (57.9- 134.) RMJ 09/17199 1505 

QC647169 LCS 158086 

Mercury 0.00200 0.00195 rng/1 97.5 (81.5 - 124.) RMI 09/10199 1503 

QC647059 LCSDUP 158059 

Mercury 5.29 5.18 5.27 mglkg 1.83 99.7 (0.00- 15.6) RMJ 09/17/99 1507 
QC647170 LCSDUP 158086 

Mercury 0.00200 0.00195 0.00197 mgll 1.25 98.7 (0.00- 16.3) RMJ 0911 0199 1302 
QC647060 9909228-45MS 158059 

Mercury 0.328 J 0.00189 0.352 mg/kg 107 (64.6- 136.) RMJ 09/17/99 1539 
QC64()852 BLANK 158015 

Arsenic u NO mgll MBL 09/13/99 0813 
Barium '0 ND mgfl 
Cadmium u ND mg/l 
Chromium u ND mgll 
Lead u ND mgll 
Selenium u ND mgll 
Silver u ND mg/l 

QC6469D4 BLANK !58023 
Arsenic u ND mg/kg MBL 09/21/99 1621 
Barium u ND mglkg 

Cadmium u ND mgikg 
Chrorrtium u ND mg/kg 
Lead u ND mgfkg 
Selenium u ND mglkg 
Silver 0.282 mglkg 

QC646853 LCS 158015 
Arsenic \.00 1.04 mgll 104 (89.5 - I J 2.) MBL 09/13/99 0818 

Barium 1.00 1.05 mg/1 105 (90.7- Ill.) 
Cadmium 1.00 1.03 mgll 103 (90.7- 115.) 
Chromium 1.00 1.05 mg/1 105 (90.0-112.) 
Le<ld 1.00 1.03 mg!J 103 (89.3 - 114.) 
Selenium 1.00 1.02 mgll 102 (87.2 - I 09 .) 
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QC Summary Report 

Project Description: RFP#AJ248DA 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 199 9 Pagd4of33 

---· ··---- ··---· ·-··---· 
Sample/Pan.meter Type Batch NOM Sample Qual QC Units RPD% REC% Range APalyst Date Tfme 
----

Silver 1.00 uo mg/1 110 (90.9 - 116.) MBL D9Jl3/99 0818 

QC~90S LCS 158023 

Ar.;enic 55.8 62.8 roglkg 112 (84.6 - 133.) MBL D9121/99 1628 

Barium 70.1 81.5 mglkg 116 (89.7- 154.) 

Cadmium 176 216 mglkg 123*"' (77.5 - 116.) 

Chromium 48.3 53.!>1 mglkg 1J2 (73.0- 150.) 

Lead 53.9 64.8 mglkg 120** (80.4- 117.) 

Selenium 58.5 64.3 mg/kg 110 (S6.6 - I 22.) 
Silver 142 129 mglkg 91.1"'* (93.2 - 130.) 

QC646854 LCS DuP 158015 
Arsenic 1.00 1.04 1.08 mgll 3.76 108 (0. 00 - 20.0) !vffiL 09113199 0824 

Barium 1.00 1.05 1.09 mgll 3.66 !09 (0.00- 20.0) 

Cadmium 1.00 1.03 lln rntifl 4.28 107 (0.00- 20.0) 

Chromium 1.00 1.05 1.09 mgll 4.01 109 {0.00- 20.0) 

l-ead 1.00 1.03 1.08 mgll 4.38 108 (0.00- 20.0) 

Selenium l.OO 1.02 1.06 mgl! 4.08 106 (0.00- 20.0) 

Silver 1.00 1.10 1.14 mg/1 3.46 1!4 (0.00- 2.0.0) 

QC646906 LCS DUP 158023 
Menic 58.6 62.8 62.3 mglkg 5.66 106 (0.00- 22.3) MBL f'!}/21199 1634 

Barium 73.6 81.5 80.4 mg/kg 6.29 109 (0.00- 21.4) 

Cadmium 185 216 210 mglkg 7.62 ll4 (0.00- 14.3) 

Chromium 50.7 53.9 53.1 mglkg 6.45 105 (0.00- 21.1) 

Lead 56.6 64.8 63.0 mglkg 7.82 Ill (0.00- 20.1) 

Selooium 61.4 64.3 64.8 mg/kg 4.09 l06 (0.00- 22.4) 

Silver 149 129 140 mglkg 3.14 94.0 (0.00-18.5) 

QC646908 9909228-45MS !58023 
Arsenic 48.5 2.78 44.2 mgtkg 85.4 (71.5- 114.) MBL 09/21/99 1915 

Barium 48.5 59.1 174 mglkg 236"'* {65.7- 127.) 

Cadmium 48.5 u ND 41.3 mg/kg 85.2 (76.0-ll8.) 

Chromium 48.5 ll.O 52.9 mglkg 86.2 (74.0 - 122.) 

Lead 4S.5 7.75 49.2 mg!l::g 85.5 (70.6- l23.) 

Selenium 48.5 u ND 39.6 rnglkg 81.7 (67.4- 113.) 

Silver 48.5 0.503 47.5 mgll:g 97.0 (759-124.) 

QC646909 99092~-45MSD 158023 

Arsenic 4&.5 2.78 44.6 mglkg O.SS6 86.2 (0.00- 16.3) MBL r:f.J/Zl/99 I 921 
Barium 48.5 59.1 103 mglkg 89.4u 90.1 (0.00- 23.2) 

Cadmium 4&.5 u ND 40.3 rng/kg 2.47 83.1 (0.00- 1 0.3) 

Chromium 48.5 11.0 51.7 mg/kg 2.85 83.8 {0.00- 19.3) 

Lead 48.5 7.75 49.7 mg/~g 1.09 86.5 (0.00- 20.3) 
Selenium 48.5 u ND 38.6 mg/kg 2.61 79.6 (0.00- l7.0) 
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QC Summary Repo!l 

Project Description: RFP#AJ2480A 

cc: SNLS00396 t..ab. Sample ID: 9909228% Report Date: October 07, 1999 Page 25 of 33 

·----·--------- --------·· 
Sample/Parameter Type Batch NOM Sample Qual QC Units Rl'D% REC% Range Analyst Date Time 

Silver 

QC646907 990922 8-45SERIAL 158023 

Aisenic 

Barium 

Cadmium 
Chromium 

Lead 
Selenium 

Silver 

4&.5 0.503 47.3 mgllcg 

3.74 mglkg 

60.6 mgl};:g 

u ND mgllcg 
11.7 mglkg 
8.13 mglkg 

u ND mglkg 

2.52 mglkg 

-·---- ·----
0.489 96.5 (0.00- 14.7) MBL 09121199 1921 

29.6 (-) MBL 09121199 1909 

2.45 (-) 

0.00 (-) 

5.44 (·) 

4.75 (-) 

0.00 (-) 

133 [-) 
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CASE NARRATIVE 
SNLS 

SDG#99228S 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-&46 Third 
Edition, Method 8082, Revision 0, September, 1994: 

Laboratory Number 

9909228-02 
9909228-06 
99{)922 8-09 
99{)9228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647092 
QC647093 
QC647094 
QC647095 
QC647096 

System CC>nfiguration: 

Sample Description 

050109-003 139938-SPl-BHl-9.5-S 
050049-003 SOLA.RDETOX-DF1-BH3-
050050-003 SOLA.RDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF l-BH2-
050053-003 SOLARDETOX-DF 1-BH2-
050055-003 SOLARDETOX-DFl-BHI-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWI-BHI-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DF1-BH1-7-MSJ1.ID 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DFI-BH2-12-S 
050067-003 LFR-DF 1-BH3-7-S 
050068-003 LFR-DFl-BH3-12-S 
PBLKOl (Method Blank) 
PBLKOILCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
050064-003 LFR-DFI-BHl· 7-MS (Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MSD (Matrix Spike Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 6890 
Series models. All gas chromatographs are configured with dual ECD detectors and splitless injections. 
The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographic separation ofanalytes of interest are accomplished through analysis on one of the 
following columns: 

99228S- PCB 
Page I o£4 
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J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 urn 
DB-17MS (50%-Phenyl)-metbylsiloxane 30m x 0.25 mrn x 0.25 um 

J&W2: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabond stationary phase'" 30m x 0.32 rnm x 0.5 um 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 nun x 0.5 um 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 urn 
DB-XLB * 30m x 0.53 mm x 1.5 um 

J&W5: DB-XLB *30m x 0.25 rnm x. 0.25 urn 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 urn 

+ Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
follov.ing instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECD5 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECDfECD 
HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECD/ECD 

HP 5890 Series IT Plus GC ECD/ECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&W5 
J&WS 
J&WS 

All sarnptes were prepared in accordance with accepted procedures. 

Instrument Calibration! 

The following continuing calibration check standard injections (Form 7) exceeded the %D acceptance 
criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
008B0801 09122199 1205 Aroclor-1221 23.8 (+)Bias 
053B5301 09/23/99 0156 Decachlorobi phenyl 32.0 (+)Bias 
064B6401 09/23/99 0518 Decachlorobiphenyl 39.0 (+)Bias 
075B7501 09/23/99 0842 Decachlorobiphenyl 43.0 (+)Bias 
086B8601 09113199 1205 Decachl oro bipheny I 33.5 (+)Bias 

99228S- PCB 
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Positive bias of analy1ical data is a result of instroment response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit of 
15% or 30% _ None of the above target analytes were detected in any of the sample. Thus, the non
compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl recovery 
was below acceptance limits on one analytical column (DB-XLB) in san1ple 9909228-02. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses~ 

The matrix. spikes (MS) and matrix spike duplicate (MSD) were analyzed on the fo11owjng sample 
number: 

9909228-45(050064-003 LFR-DFl-BHl-7-YIS!MD) 

All of the analyte recoveries in the MS and MSD were within the required acceptance limits. 

All relative percent differences (RPDs) between the MS and MSD recoveries were within the required 
acceptance limits. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were ·within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228S- PCB 
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Copies of manual integration peak profil~s are included in the application raw data section of this 
package. 

Dilutions: 

None ofthe samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

The preceding narrative has been reviewed by: 1--1~ U~Date: (D / <.f l 'S-11 
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CASE N ARR.o\ TIVE 
SNLS 

SDG#99228W 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 
Third Edition, Method 8082, Revision 0, September, I 994: 

Laboratory Number 

9909228-66 
9909228-66RE 
QC647334 
QC647335 
QC647336 
QC649104 
QC649105 
QC649106 

System Configuration: 

Sample Description 

050069-012 LFR-DF1-BH3-PCB 
050069-012 LFR-DF1-BH3-PCBRE (Re-Extract) 
PBLKOl (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOlLCSD (Laboratory Control Sample Duplicate) 
PBLK02 (Method Blank) 
PBLK02LCS (Laboratory Control Sample) 
PBLK02LCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 
6890 Series models. All gas chromatographs are configured with dual ECD detectors and splitless 
injections. The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chro:rnatographlc separation ofanalytes of interest are accomplished through analysis on one ofthe 
following columns: 

J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.25 mm x.0.25 um 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 um 

J&W2: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabond stationary phase* 30m x 0.32 mm x 0.5 1llU 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 rom x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 mm x 0.5 urn 

J&W4: DB-608 Durabond stationary phase+ 30m x 0.53 nun x 0.5 urn 
DB-XLB * 30m x 0.53 mm x 1.5 urn 

J&WS: DB-XLB *30m x 0.25 ro.tn x 0.25 urn 
DB~ 17MS (50%-Phenyl)-methylsiloxane 3 0 m x 0.25 mm x 0.25 um 

• Dura bond and DB-XLB are trademarks of J & W. 

99228W- PCB 
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Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID designations 
listed belov.· which can be found on the raw data or individual fonn headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD!ECD 
HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECD/ECD 

HP 5890 Series II Plus GC ECD!ECD 
HP6890 Series GC ECDJECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&W1 
J&WS 
J&WS 
J&WS 
J&WS 

All samples were not prepared in accordance with accepted procedures. Sample 9909228-66 was 
re-extracted out of holding to investigate low surrogate recoveries. Both extractions have been 
provided in this data package. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D 
acceptance criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
003F0301 09/13/99 1732 Aroclor-1016 15.4 (+)Bias 

Aroclor-1260 20.2 (+)Bias 
004F0401 09/13(99 1751 Aroclor-1254 29.0 (+)Bias 
005F0501 09/13/99 1809 Aroclor-1248 15.8 (-)Bias 
007F0701 09/13/99 1846 Aroclor-1232 34.0 (+)Bias 
007B0701 09/13/99 1846 Aroclor-1232 42.8 (+)Bias 
008F0801 09/13/99 1905 Aroclor-1221 148.0 (+)Bias 
008B0801 09/13/99 1905 Aroclor-1221 85.8 (+)Bias 
019Fl901 09/13/99 2228 Aroclor-1260 18.2 (+)Bias 
019Bl901 09/13/99 2228 Aroclor-1016 16.2 (+)Bias 
026F2601 09/14/99 0037 Aroclor-1 016 15.4 (+)Bias 

Aroc!or-1260 23.0 (+)Bias 
026B260l 09/14/99 0037 Aroclor-1 016 17.2 (+)Bias 
008F080l 09/21/99 l236 Aroclor-1221 26.6 (+)Bias 
008B080I 09/2l/99 1236 Aroclor-122 1 21.8 (+)Bias 

99228W- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit 
of 15% or 30%. None of the above target analytes were detected in any of the sample. Thus, the 
non-compliant %D values has no adverse effects on the data. 

Negative bias of analytical data is a result of instrUment response for the indicated compounds 
decreasing as the analytical sequence proceeds. The degree to which a decrease in sen.sitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit 
of 15% or 30%. The above targets exhibiting a decrease in sensiliv ity were not needed for 
confirmation. Thus, the non-compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogat~ reco 'c:ies w're not within the required acceptance limits. Decachlorobiphenyl 
surrogate re··~-.-~;-; .. ~ -,'le:;~; Tlf a.:ceptance limits in sample 9909228-66. 

Blank<:: 

- .vere nu ""'rget analytes detected in the method blank above the required acceptance limit. 

ike Analyses: 

"he matrix spikes were analyzed on a sample in a different SDG. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits_ 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as se1 in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and! or proper peak 
integration as set in the initial calibration. 

99228W- PCB 
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Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

Then:: were no Nonconformance Reports associated with this SDG. 

\ \~ 
.t':.\o.l\ 

The preceding narrative has been reviewed by:/(, J'i'l .• , •. %,Gvnate: _K I;::,/ l.f <:''\ 
,,. ~ 

\ I 
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Case Narrative for 
SNLS 

SDG99228W 

Metals Analysis by I CP 
Mercury Analysis by CV AA 

Sample Preparation and Analysis 
The following samples were digested using EPA SW846 methods 3005A for ICP and 
7074A for mercury and analyzed using methods 60lOB (ICP) and 7470A (CV AA): 

Laboratory Identification 
9909228-61 
QC646852-ICP 
QC646853-ICP 
QC646854-ICP 
QC647168-CV AA 
QC647169-CV AA 
QC647170-CV AA 

System Configurations 

Samole Description 
050069-007 LFR-DF1-BH3-RCRA 
Preparation Blank (PB W) 
Laboratory Control Sample (LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 
Preparation Blank (PBW) 
Laboratory Control Sample {LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 

ICP analysis was perfonned on a Thenno Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray c~amber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power 1eve1 of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mL!rnin sample uptake rate), argon gas flows 
of 15 IJmin and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm .· Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL!min and nitrogen carrier gas rate of 5 Llmin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
The percent recovery for mercury in the CRDL was outside <Jf the advisory limits. The 
result for cadmium in the ICS-A was below the negative CRDL; therefore, the sample 
results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

SNLS SDG# 99218W 
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Blanks 
All the preparation blanks and continuing calibration blanks met all quality control 
criteria. 

Spike Analyses 
No sample from this sample delivery group (SDG) was designated as the quality control 
sample for the ICP or the CV AA batches. A sample from SNLS SDG 99257W was 
designated as the quality control for the CY AA batch.. A sample from SNLS SDG 99158 
was designated as the quality control sample for the ICP batch. These batches included a 
matrix spike {MS) and a sEIIIlple duplicate (DUP). The percent recoveries (%R) obtained 
from the MS analyses are evaluated when the sample concentration is less than four times 
(4X) the spike concentration added. The relative percent difference (RPD) obtained from 
the DUP is evaluated when the sample is greater than five times (5X) the contract 
required detection limit (RL). Quality control criteria were met for %R and RPD for all 
applicable parameters for the selected QC batches.. 

Serial Dilution Analysis 
The designated quality control sample in the ICP batch (from SDG 99158) underwent a 
serial dilution analysis and met the quality control criteria of <10% for all applicable 
an.alytes. The acceptance criteria only applies to those elements greater than 50X the 
IDL. 

Laboratory Control Samples 
The laboratory control samples {LCSW) and the laboratory control sample duplicate 
(LCSD) met the quality control acceptance criteria for %Rand RPD for all applicable 
parameters. 

Sample Dilutions 
No sample dilutions were required for this SDG. 

Nonconformance Reports 
No nonconformance report was issued for this SDG. 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been determined after both DL ao.d RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Fonn 3a) or two (e.g., Forms 1, 5a, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hundredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

SNLS SDG# 99228W 
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The preceding narrative has been reviewed bC~~ ;:{2~~ 

Dare: ___ /,_CJ-'-0_.;.~---'0____.7'__£._.? __ 
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Case Narrative for 
Sandia National Laboratories 

SDG 99228S 

Metals Analysis by ICP 
Mercury Analysis by CV AA 

Sample Analysis 
The samples were analyzed for metals using SW -846 method 6010B (ICP) and method 
7471A (CVAA): 

Laboratory Identification Sample Description 
9909228-02 050109-003 B9938-SP1-BH1-9.5-S 
9909228-{)6 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DFl-BHl-
9909228-21 050056-003 SOLARDETOX-DFl-BHl-
9909228-24 050057-{)03 SOLAR 9981A-SP1-BID 
9909228-27 050058-003 SOLAR 9981A-SPI-BH1 
9909228-30 050059-003 SOLAR 9982-DWl-BHl-
.9909228-33 050060-003 SOLAR 9982-DWI-BHl 
9909228-36 050061-003 SOLAR 9982-DWI-BHI 
9909228-39 050062-003 LFR-DFl-BHl-7-S 
9909228-42 050063-003 LFR-DFl-BHl-12-S 
9909228-45 050064-003 LFR-DFl-BHl-7-MS/MD 
9909228-48 050065-003 LFR-DF1-BH2-7-S 
9909228-51 050066-003 LFR-DFl-BH2-12-S 
9909228-54 050067-003 LFR-DF1-BH3-7-S 
9909228-57 050068-003 LFR-DF1-BH3-12-S 
QC646904-ICP Preparation Blank (PBS) 
QC646905-ICP Laboratory Control Sample (LCSS) 
QC646906-ICP Laboratory Control Sample Duplicate (LCSSD) 
QC646907-ICP 050064-003 LFR-DFI-BHl-7-MS/MDL-Serial 

QC646908-ICP 

QC646909-ICP 

QC647057 -CV AA 
QC647058-CVAA 
QC647059-CV AA 
QC647060-CV AA 

QC647061-CV AA 

Dilution (SD) 
050064-003 LFR-DFl-BHl-7-MSIMDS-Matrix 
Spike (MS) 
050064-003 LFR-DF 1-BHl-7 -MSIMDSD-Matrix 
Spike Duplicate (MSD) 
Preparation Blank (PBS) 
Laboratory Conlro1 Samp]e (LCSS) 
Laboratory Control Sample Duplicate (LCSSD) 
050064-003 LFR-DFl-BHl-7-MS/MD S-Matrix 
Spike (MS) 
050064-003 LFR-DFl-BHl-7-MS/MDD-Sample 
Duplicate (DUP) 

SNLS SDG# 99228S 
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System Configurations 
ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomk errussion spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltk pump flow rate of 140 RPM (2.0 mL/rnin sample uptake rate), argon gas flows 
of 15 L!min and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FIM.S-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nrn. Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/min and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
Tbe percent recoveries for arsenic and mercury in the CRDL standard were above the 
advisory limits. The cadmium result in the ICSA was below the negative CRDL; 
therefore, the sample results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

Blanks 
The prepaution and calibration blanks met all quality control criteria. 

Spike Analyses 
Sample 050064-003 LFR-DFI-BHl-7-MS/MD was designated a.s the quality control 
sample for the ICP and CV AA batches. Each batch jncluded a matrix spike (MS), a 
samp]e duplicate (DUP-CV AA), or a matrix spike duplicate (MSD-ICP). The percent 
recoveries (%R) obtained from the MS analyses are evaluated when the sample 
concentration is less than four times (4X) the spike concentration added. The relative 
percent difference (RPD) obtained from the DUP is eva1uated when the sample is greater 
than five times (5X) the contract required detection limit (RL). The matrix spike met the 
recommended quality control criteria for percent recovery (75 %-125%} for all applicable 
parameters, with the exception of barium, as indicated by the "H" qualifier. The relative 
percent differences (RPD%) between the sample and the MSDIDUP were within the 
acceptance limits of ~0% for all elements, with the exception of mercury and barium, as 
indicated with the"**" qualjfier. The mercury result for QC647061 contains"**" 
qualifier flags for the DUP analysis; however, the result was not considered a QC outlier 
because the concentration does not meet the SX CRDL evaluation criteria listed above. 
The QC Summary Repon is generated by LIMS, which is not programmed based on 
program-specific EPA Inorganics Functional Guidelines validation criteria. 

SNLS SDG# 992288 
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Laboratory Control Samples 
The laboratory control samples (LCSS) and the laboratory control sample duplicates 
(LCSD) met the quality control acceptance criteria for %Rand RPD, with the exception 
of cadmium, lead, and silver, as indicated by the"**" qualifier. These elements have 
been identified as QC outliers based on comparison of their %R to laboratory-derived 
statistical process control (SPC) limits present in LIMS; however, all recoveries fall with 
in the certified acceptance limits supplied by the standard manufacturer. 

Serial Diluthm Analysis 
The serial dilution sample (sample 050064-003 LFR-DFl-BHl-7-MS/MD) for the ICP 
batch met the quality control criteria of <10% for all analytes, with the exception of 
arsenic and silver. The acceptance criteria only applies to those elements greater than 
SOX the IDL. This is a tc}Ql used to monitor matrix enhancement or suppression caused 
by interferences present in the sample. 

Sample Dilutions 
All samples for the ICP batch were diluted at 2X. The LCSS and the LCSSD were 
diluted at 5X. For the CV AA batch all samples were analyzed undiluted, with the 
exception of the LCSS and LCSSD, which were anruyzed at a 2X dilution. All samples 
are diluted to bring over-ranged targets within the instru.Inents linear range and/or to 
eliminate potential mineral element interferences. 

Nonconfonnance Reports 
There were no nonconformance reports associated with this sample delivery group 
(SDG). 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been determined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP~like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Form 3a) or two (e.g., Fonns l, 5a, 9, 10) deci.mal places. This can result in 
concentrations, which are smaller than one tenth or one hundredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

The preceding narrative bas been reviewed by:U' ~~ 

Date: _Jqt;-=-1/----'---/-'---=9 j,~-----_ 

SNLS SDG# 99228S 
Page3 of3 

20 3: 



I 
1- . 

! 
I 
I 
I 

I 

I 
I 

GENERAL 
CHEMISTRY ., 

· ANALYSIS·· 

430 



TOTAL CYANIDE 

Case Narrative for 
SNLS 

SDG# 99228S 

Analytical Batch Number-: 15&ll0 

Analytical Method: EPA SW846 9012A 

Laboratory Num~r 

9909228-02 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647276 
QC647277 
QC647278 
QC647279 
QC647280 

Sample Preparation: 

Sample Description 

050109-003 B9938-SP 1-B Hl-9 .5-S 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DF1-BH1-7-MS/l\ID 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 Lt"R -DFI-BH3-12-S 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

All samples wen:; prepared in accordance with accepted pcocedures. A Perstorp Midi
Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow SQlution ill colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No tar,get analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-45 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All anaJyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analyles in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnaoce Reports associated with this batch. 

General Comments: 

Due to Hurricane Floyd tbis batch was ron on two different days with several days in 
between. 
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TOTAL CYANIDE 

Analytical Batch Number: 158099 

Analytical Method: EPA SW846 90 12A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
QC647234 
QC647235 
QC647236 
QC647237 
QC647238 

Sample Preparation: 

Sample De.~ription 

050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX -DF 1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050055-003 SOLARDEfOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHI-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPI-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
Duplicate of 9909228-33 
Matrix Spike of 9909228-33 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution III colorimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples wen~ analyzed within the required holding time. 

Blanks: 

No target aoalytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample ~umber. 

9909228-33 

All analyte recoveries in the matrix spike were within the reqwred acceptance limiL"-

Lab()ratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the reqltired 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD js not 
applicable. 

Dilutions~ 

None of the samples were diluted. 

Non Conforrnarice Reports: 

There were no Nonconformance Reports associated with this batch. 
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CYANIDE 

Case Narrative for 
SNLS 

SDG-# 99228W 

Analytical Batch Number: 158008 

Analytical Method: EPA 9012A 

Laboratory Number 

9909228-64 
QC646808 
QC646809 
QC646810 
QC646811 
QC646812 
QC646813 
QC646814 

Sample Preparation: 

Samole De;;cription 

050069-010 LFR-DF1-BH3-CN 
Duplicate of9909156-05 
Matrix Spike of9909156-05 
Duplicate of 9909228-64 
Matrix Spike of9909228-64 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still disti11ation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution III colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. · 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix. spikes were run on the following Sample .t\wnbers. 

9909156-05 and 9909228-64 

The matrix spike for 9909156-05 was outside the required acceptance limits due to 
matrix interference. The matrix spike for 9909228-64 was within the required 
acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratmy control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD ]s not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENT CHROMIUM 

Ana1_ytical Batch Number: 158555 

Analytical Meth()d: EPASW846 7196A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
QC649065 
QC649067 
QC649068 
QC649069 
QC649070 

S3:lllple Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
D50050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
D50053-003 SOLARDETOX-DF1-BH2-
Duplicate of 99()9228-06 
Matrix Spike of 9909228-06 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance wjth accepted procedures. 

Instrument Calibration: 

The instrument used was a Sequoia-Turner Model340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time_ 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-06 

All analyte recoveries in the matrix spike were within the required acceptance limits. 
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Laboratory Control Samp]es; 

AJI analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were withiu 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplkate results were less than the PQL; therefore, the RPD is not 
applicable. 

Diluti(}ns: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

An insoruble LCS was run with this batch. It showed 97% recovery. 
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HEXAVALENT CHROMIUM 

Ana1ytical Batch Number: 158556 

Analytical Method: EPA SW846 1196A 

Laboratory Number 

9909228-02 
9909228-18 
9909228-21 
9909228-24 
990922&-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
990922&-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC649071 
QC649072 
QC649074 
QC649075 
QC649077 
QC649078 
QC649079 

Sample Preparation: 

Sample Description 

050109-003 89938-SPl-BHl-9.5-S 
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPl-BHl 
050059-003 SOLAR 9982-DWI-BHI-
050060-003 SOLAR 9982-DWl-BHI 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFl-BH3-12-S 
Duplicate of 9909228-18 
Matrix Spike of9909228-18 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Laboratory Control Sample 
Blank. 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instnunent Calibration: 

1'he instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 
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Rlanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9909228-lS and 9909228-45 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All s.ample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated wlth this batch. 

General Comments: 

An insoluble LCS was run with this batch. It showed 95% recovery. 

The preceding narratives have been reviewed by :'""""",__,
1 

J'--'-..!...fl'-._{J( __ _ Date: /0/6r.f/ti 
Tl 
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HE~~VALENTCHROMnmM 

Analytical .Batch Number: 157999 

Analytical Method: EPA 7196A 

Laboraton· Number 

9909228-65 
QC646774 
QC646775 
QC646776 
QC646777 
QC646778 

Instrument Calibration: 

Sample Description 

050069-011 LFR-DF1-BH3-CR6+ 
Duplicate of9909228-65 
Matrix. Spike of9909228-65 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Blank 

The instrument used was a Sequoia-Turner Model340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

A11 analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits.All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 
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Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

The above narratives have been reviewed by~ Dateo jU jo 1/Jj 
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QC Summary Report 

Project Description: RFP #AJ2A80A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Da.te: Oct[)ber 07. 1999 Page 26 of33 

-------·- -----
SampleJPararneter 'Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

- -·- ----- -

General Chemistry 
QC646812 BLANK 158008 
Cyanid~. Total u ND rngll JLP 09(13/99 1441 

QC647236 BLANK 158099 
Cyanide, 'total u ND mg/)<g JLP 09110/99 1545 

QC647278 BLANK 158110 
Cyanide, Total u ND rng!.kg JLP 09114/99 I !26 

QC6468!0 9909228-64DUP 158008 

Cyanide, Tote.! u ND mgfl 0.00 (0.00- 20.0) JLP 09113199 143& 
QC647234 9909228-33Dr.JP 158099 

Cyanide, 'total u ND mgllcg 0.00 (0.00- 30.0) JLP 09{10/99 1541 

QC647276 9909228-45DUP 158110 

Cyanide, Total 1 0.182 mgfl<.g 1.()0"* {0.00- 30.0) JLP 09/17/99 1719 
QC646813 LCS 158008 

Cyanide., Total 0.100 0.0800 mg/1 BO.O (75.0- J 32.) JLP 09113199 1442 

QC647237 LCS 158099 
Cyanide, Total 5.00 3.89 mglkg 77.7 {60.0- 125.) JLP 09/10199 1546 

QC647279 LCS 158110 

Cyanide, Total 5.00 3.54 mglkg 70.7 (60.0- 125.) JLP 09114/99 J 128 

QC6468!4 LCSDUP 158008 

Cyanide, Total 0.100 0.0800 0.0~55 mg/] 5.66 85.5 (0.00- 20.0) lt.P 09/13/99 1444 

QC647238 LCSDUP 158099 

Cyanide, Total 5.00 3.89 3.B7 mgfkg 0.515 77.3 (0.00- 30.0) JLP 09{1 0199 154 7 

QC647280 LCS DUP 158l10 

Cyanide, Tocal 5.00 3.54 4.15 mglkg 16.0 83.0 (0.00- 30.0) JLP 09/14/99 J 129 

QC6468ll 990922&-64MS 158008 
Cyanide. Total 0.100 u ND 0.0752 mgll 75.2 (75.0- 125.) JLP 09/13/99 1440 

QC647235 9909228-33MS 158099 

Cyanide, To:al 4.99 u ND 4.09 mglkg 81.9 (70.0. 130.) JLP 09110/99 1543 

QC647277 9909228-4SMS 158110 

Cyanide. Total 4.98 u ND 3.64 mg!kg 73.1 (70.0- 130.) JLP 091l4/99 1117 

QC646778 BLANK 157999 

Chromium, Hexavalent u ND rngiJ LAA 09/0JI/99 1900 

QC649069 BLANK 158555 
Chromium, Hc;<;avalent u ND mg/k.g JBK 09/'lJJ99 1430 

QC649078 BLANK 158556 

Chromium, Hexavalent u ND mglkg 
QC646J74 9909228-65DUP 157999 

Chromium, Hexavalent u ND mg/1 0.00 (0.00 -13.0) LAA 09/08/99 191JO 
QC649()65 990922B-06DUP 158555 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Fage 27 of 33 

---····. ---···-·-·-------·- ------
Sampl~arameter Type Batcb N()M Sample Qual QC Units JtPD% REC% Range Analyst o~te Time _____ ,. .. _., __________ 

Chromium, He:urvalent J 0.112 mglkg :32.3** (0.00- 30.0) JBK 09/22/99 1430 

QC649071 9909ZZ8-18Dtl' 158556 
Chromium, Hexavalent J 0.()794 mglkg 23.6 (0.00- 30.0) ffiK 09/22'99 1430 

QC649074 9 9092:28-450 "L "P 158556 
Oromium, He)(avalent 0.155 mglkg 16.3 (0.00- 30.0) 

QC646776 LCS 157999 

Chromium, Heltavalent 0.100 0.100 mgfl 100 (83.8- 116.) LAA 09/08/99 1900 
QC649068 LCS 158.555 

Ouomium, Hexavalent 1.00 1.02 rnglkg 102 (7 6.0 - 122.) JBK 09/22/99 1430 

QC649077 LCS 158556 

Chromium, Hexavalent 1.00 0.980 mglkg 98.0 (7 6.0 - 122.) 

QC646m LCSDUP 157999 
Chromium, Hexavalent 0.100 0.100 O.lDl mgll 0.995 101 (0.00 - 20.0) LAA 09108/99 1900 

QC649070 LCS DUP 158555 

Chro.ruum. Hexavalent 1.00 1.02 0.910 mgll:g 11.4 91.0 (0.00 - 30.0) JBK 09122199 1430 
QC649079 LCSDUP 158556 

Chromium, HelGlValent 1.00 0.900 0.930 mg!kg 5.24 93.0 (0.00 - 30.0) 
QC646775 9909228-65MS 157999 

Chromi1.1m, Hexavalent 0.100 u ND 0.10.5 mgll 10.5 (85.0- 115.) U!.A 09/08/99 1900 

QC649067 9~228-06MS 158555 

Chromium, Hexavalent 1.00 J 0.0807 1.07 mglkg 99.0 (70.0- 130.) JBK 09122199 1430 
QC649072 9909228-lBMS 158556 

Chromium, Hexavalent 1.00 JO.!Ol 1.05 mgfkg 94.8 (70.0- 130.) 

QC649075 99D9228-45MS. 158556 

Chromium, Hexavalent 1.00 J 0.182 1.12 mglkg 93.7 (70.0- 130.) 
QC647643 BLANK 158199 

Moislurc u ND wt% OJ 09/13/9 9 1550 
QC64764<i BLANK 158100 

Moisture u ND WI.% GJ 09113/~9 1510 
QC6481)4() BLANK 158297 

Moisl1!Ic u ND wt% GJ 09/J3/99 1700 
QC64764J 9909228-ISDUP 158199 

Moisture 4.00 wt% 28.6 (·) OJ 09113/99 1550 
QC647642 9909228-1 7DUP 158199 

MoislJlre 2.00 wt% 0.00 {·) 
QC647644 990922&-45DUP 158200 

Moistur¢ 6.00 wt% 18.2 (·) GJ 09/13/99 1510 
QC647645 9909228-47DUP 158200 

Moi;ture 3.00 wt% 40.0 (·) 
QC648039 9909228-57DUP 158297 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: 5NLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 28 of33 

----··----· ------- -----·· -·----- .. ----·---
Samp)e/Paranteter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Moisture 6.00 wt% 18.2 (·) GJ 09113199 !700 
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GROSS ALPHA!BETA 

Analytical Batch Number: 158646 

Analytical Method: EPA 900.0 

Labor-a ton Number 

990922S-03 
QC649391 
QC649392 
QC64!!393 
QC649394 

QC649395 

Instrument Calibration: 

Case Narrative for 
SANDIA- 992285 

Sample D~tiption 

050109-004 B9938-SP1-BH1-9.5-S 
Blank 
Duplicate of050l09-004 B9938-SPI-BH1-9.5-S 
Matrix Spike of050109-004 B993B-SP1-BH1-9.5-S 
Matrix Spike Duplicate of 050109-004 B9938-SP1-BH1-
9.5-S 
Laboratory Control Sample 

The instrU!IIent was properly calibrated. The instrument was calibrated as follows: drawers A I -G4 on 
5/31/99, d•awers II-14 on 213/99. 

Holding Time: 

All samples \''ere analyzed within the required holding titne. 

Blanks: 

No rarget analytes were detected in rhe method blank above the required acceptance limit. 

Spike Analylid: 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laborat<~ry Control Samples: 

All analyte recoveries in rhe laboratory contr<ll sample were within the required acceptanCe limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluterl. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with lhis batch. 

Gener.a.l Comment: 

High hygroscopic sa:t content in evaporated samples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this in<erferencc, the salts are converted to oxides by nearing 
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the sample under a flame until a dull red color [s obtained. The conversion w oxides st:~hihz:::s 
the sample weight and ensur~s that proper alpha/bela efficiencies are assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium, polcnium and cesium may be lo&t during 
sample h<:ating, especially to a dull r~d hear. 

GROSS ALPHA/BETA 

Analytical Batch Number: 15&647 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-2:5 
9909228-28 
990922&-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
9909228-46 
9909228-49 
9909228-52 
9909228-55 
9909228-58 
QC649396 
QC649397 
QC649398 
QC649399 

QC649400 

Instrument Calibration: 

Sample Description 

050049-004 SOLARDETOX-DFI -BH3-
050050-004 SOLADEXTOX-DF1-BH3-
0500.52-004 SOLARDETOX-DFI-BH2-
050053-004 SOLARDETOX-DFI -BH2-
050055-004 SOLARDETOX-DFI-BHI-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SP1-BH1 
050058-()()4 SOLAR 9981A-SP1-BH1 
050059-004 SOLAR 9982-DWl-BHl-
050060-004 SOLAR 9982-DWl-BHl 
050061-004 SOLAR 9982-DWl-BHl 
050062-004 LFR-DFI-BHl-7-S 
050063-004 LFR-DFI-BHI-12-S 
050064-004 LFR-DFl-BHl-7-MS/MD 
050065-004 LFR-DF1-BH2-7-S 
050066-004 LFR-DFI-BH2-12-S 
050067-004 LFR-DFI-BH3-7-S 
050068-004 LFR.-DFI-BH3-12-S 
Blank 
Duplicate of 050064-004 LFR-DFI-BHJ-7-MSIMD 
Matrix Spike of050064-004 LFR-DFl-BHl-7-MS/MD 
Matri1t Spike Duplicate of050064-004 LFR-DFl-BHI-7-
MSIMD 
Laboratory Control Sample 

The in.strument was propedy calibrated. The instrument was calibrated as follows: drawers Al-G4 on 
5(3]/99, drawers ll-J4 on 2!3/9fJ. 

Holding Time: 

All samples were anaiy:z.ed within the required holdjng time. 

Blanks: 

No target analytes were detected in tbe melhod blank above the required acceplallcc limit. 

Spike Analyses: 

All analyre recoveries in the matrix spike were within the required acceptance limits. 
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Laboratory Control Samples: 
I 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within th.e required a.cceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

Thae were no Nonconfonnance Reports associated with this batch. 

GeneraJ Comment: 

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due 
to rnoisrure absorption. To minimize lhis interference, 1he salts are convened to oxides by heating 
the sample under a flame until a dull red color is obtained. The conversion to oxides stabilizes 
the sample weight and ensures that proper alpha/beta efficiencies are assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

GANUtlASPECTROSCOPY 

Analytical Batch Number: 158553 

Analytical Method: HASL 300 

Laboratory Number 

9909228-03 
9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
9'109228-28 
9909228-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
9909228-46 
9909228-49 
9909228-52 
9909228-55 
9909228-58 
QC649050 
QC64905l 
QC649052 

Sample Description 

050109-004 B9938-SP1-BH1-9.5-S 
050049-004 SOLARDETOX-DFl-BID-
050050-004 SOLADEXTOX-DF1-BH3-
0:500.52-004 SOLARDETOX-DF J-BHZ-
050053-004 SOLARDETOX-DF1-BH2-
050055-004 SOLARDETOX-DFl-BHl-
050056·004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SPI-BHI 
050058-004 SOLAR 998IA-SPJ-BH I 
050059-004 SOLAR 9982-DWl-EHl-
050060-004 SOLAR 9982-DWl-BHl 
050061-004 SOLAR 9982-DWl-BHI 
050062-004 LFR-DFl-BHl-7-S 
050063-004 LFR-DFJ-BHI-12-S 
050064-004 LFR-DF1-BHl·7·MS/MD 
050065-004 LFR-DF1-BH2· 7-S 
050066-004 LFR-DFl-BH2-12-S 
050067-004 LFR-DFI-BH3-7-S 
050068-004 LFR-DFI-BH3-12-S 
Blank 
Duplicate of050064-004 LFR-DFI-BHI-7-MSIMD 
Laboratory Cootrol Sample 

4 6~ 



Instrument Calibration: 

The instrument was properly calibrated. All gamma dett:ctors were calib,-ated during February .and 
March of 1999. 

Holding Time: 

All ~ampks wert: analyz~ within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Laboratory Control Samples: 

AJI analyte recoveries in the laboratDry control sample were within the required acceptance limits. 

Sample Duplicates: 

AJI sample duplicate results were within the required acceptance limits. 

Gen~ral Comments: 

The following isotopes were not quantified due !Cl low abundance: 9909228..Q7;Th-231, 9909228-13; 
Th-231, 99D9228-19;Th-231 ,Fe-59, 9909228-25;Th-231, 9909228-31 ;Th-23 J, 9909228-40;Ac-228, 
Ra-228, 9909228-43;.Ac-228,Ra-228,Th-231, 990922&-52;Th-231, 9909228-SS;Th-231, QC649051; 
Ac-228,Th-23l. The following isotopes were not quantified due to interference: 9909228-03;Ru-1<)6. 

The above case narrative was reviewed b~~ Date: 7Ddf/9J 
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GANUdhSPECJROSCOPY 

Analytical Batch Number: 158575 

Analytical Method: EPI A-0 13 

Laboratory Number 

9909228-.59 
QC649l34 
QC649135 
QC649l36 
QC549137 
QC64913& 

Instrument Calibration: 

Case Narrative for 
SANDIA- 99228W 

Sample Description 

050069-005 LFR-DFI-BH3-GS 
Blank 
Duplicate of050069-005 LFR-DFl-BHJ-GS 
Matrix Spike of 050069-005 LFR-DF1-BH3-GS 
Matrix Spike Duplicate of050069-005 LFR-DFl-BH3-GS 
Laboratory Control Sample 

The instrument was properly calibrated. All gamma calibrations were perfonnc:d during February and 
Man:h of 1999. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target lillalytes were detected in the method blank above the required acceptance limit 

Spike Analyses: 

AU analyte recoveri~s m the matrix spike were withln the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

General Comments: 

The following isotopes were not quantified due to [ow abundance: QC649134;Cs-137,Th-234,U-23&, 
QC649135;Pb-212,Th-232,Th-234,U-238. 

GROSS ALPHAJBETA 

Analytical Batch Number: 158539 

Analytical Method: EPA 900.0 

LaboratoTy Number Sample Description 

9909228-60 050069-006 LFR-DFI-BH3-GRAB 
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QC649007 
QC649008 
QC649009 
QC649010 

QC649011 

Instrument Calibration: 

Blank 
Duplicate of 050069-006 LFR-DF1-BH3-GRAB 
MatJ:ix Spike of 050069-006 LFR-DF1-BH3-GRAB 
Matrix Spike Duplicate of050069-006 LFR-DF1-BH3-
GRAB 
Laboratory Control Sample 

The instrument was properly calibrated. The instrument was calibr11ted as follows: drawers Al-G4 on 
5/31/99, drawers 11-J4 on 2/3/99. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

SpOre Analyses: 

All analyte recoveries in the matrix: spike were y,ithin the require<! acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the re<:[uired acceptance limitS. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None oflhe samples were diluted. 

Non Conformance :Reports: 

There were no Nonconformance Reports associated with this batch. 

~neral Comment: 

High hygroscopic salt content in evaporated samples can cZtuse tne sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to o:tides by hearing 
lhe sample under a flame until a dull red color is obtained. The t:onversion to oxides stabiliu:s 
the sample: weight and ensures that proper alpha/beta efficiencies are assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

The above case narrative was reviewed b~:) /1 ~ 
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QC Summary Report 

Project Description: RFP #Al'2.:1SOA 

cc: SNLS00396 Lab. Sample ID: 990922~% Report Date: October 0/, 1999 Page 29 ofJ3 

-~·-----· ., ------ .. -· .. ------- ·--------
Sample/Parameter Type Batch NOM Sample Qual QC Units ltPD% REC '1o Range Analyst Date Time 

·---------- ------
Radiological 
QC649007 BLANK 158539 

Gross Alpha u 0.132 pC\Jl 1MC 10/01199 1336 

Non volatile Bela u -0.137 pCin 
Weigh' of Sample, A&B 4.20 mg 

QC649391 BLANK 153646 

Gross Alpha 1.59 pCilg TMC 09/30199 J 800 
Nonvolaule Beta 3.13- pCilg 

Weight of Sample. A&B 0.&00 mg 

QC649396 BLANK 158647 
Gross Alpha u 0.141 pCifg SRB 09/29199 1545 

Nonvolatile Beta u 0.09 pCi!g 

Weight of Sample, A&B 1.50 mg 
QC649008 990922S-60DUP 158539 

Gross Alpha u 0.2]3 pCill 0.00 (0.00- 20.0) TMC 09130/99 0213 

Nonvolatile Beta u 0.0671 pCifl 0.00 (0.00 - 20.0) 

QC649392 9909228-0JDUP 158646 

Gross Alpha 10.2 pCi!g 32.3•• (0.00- 200) TMC 09130/99 J 800 

Nonvolatile Beta 31.7 pCilg 9.74 (0.00- 20.0) 

QC649397 99092.28-46DUP 158647 

Gross Alpha 6.96 pCUg 4-7.2** {0.00- 20.0) SRB 09/29/99 1450 

Nonvolatile Beta 11.1 pCi!g 9.24 (0.00- 20.0) 

QC649011 LCS 158539 

Gross Alpha 90.5 108 pCVl []9 (75.0- 125.) TMC 10/06/99 Bll 

Ncmvolatl]e Beta 8l7 94.2 pCiJl 112 (75.0- 125.) 

QC649395 LCS 158646 

Gross Alpha 38.5 38.2 pCUg 99.3 (75.0- 125.) NC 1011)4,199 2104 

Nonvolatile Rem 33.5 30.3 pCUg 90.5 (75.0 -125.) 

QC649400 LCS !58647 
Gross Alpha 36.2 41.1 pCi/g 115 (75.0- 125.) SRB f.Y)/29/99 !54;5 

Nonvolatile Beta 33.5 36.3 pCi/g 108 (75.0. 125.) 

QC649009 9909228-60MS 158539 

Gross Alpha 1~1 u -0.000285 192 pCiJl 106 (75.0- 125.) TMC 09/29!99 1803 
Nonvolatile Beta 168 U0.417 161 pOJJ 96.2 (75.0 -125.) 

QC649393 9909228-0JMS 158646 
Cross Alpha 296 7.34 270 pCilg 88.9 (75.0. 125.) TMC :)9}30/99 1700 

Nonvolatile Beta 258 28.8 287 pCifg 100 (75.0' 125.) 

QC649398 9909228---4<;MS 158647 

Gross Alpha 292 11.3 283 pCilg 93.1 (75.0. 125.) SRB 'J9129!99 1545 

Nonvolatile Beta 270 10.1 263 pCUg 93.6 (75.0- 125.) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ffi: 9909228% Report Date: October rn, 199't Page 30 o[ 33 

SampleJPararneter 'IY~ Batch NOM Sample Qual QC Units RPD% REC% Ranr;e Analyst Date Time 

QCM90JO 9909228-60M SD 158539 

Gross Alph[i 181 u -0.000285 215 pCil! ll.5 119 (0.00- 20-0) TMC 10/06/99 1130 

Nonvolatile .Beta. 167 00.417 198 pCill 20.7** 11'1 (0 00. 20,0) 

QC649394 9909228-03MSD 158646 

Gross Alpha 296 7.34 277 pCilg 2.47 9l.l (0.00 - 20.0) TMC 09130/99 1700 

Nonvolatile Eeta 258 2U 259 pCilg 11.7 89.3 (0.00- 20.0) 

QC649399 99092Z8·46MSD 158647 

Gross Alpha 307 11.3 337 pCi/g 13.3 106 (0.00- 20.0) SRB 09129199 !545 

Nonvolatile Beta. 2&4 10.1 276 pCilg 0.131 93.7 (0.00. 20.0) 

QC649050 BLANK 158553 

Arnericium-241 UO.Oll9 pCilg EJB 09/20/99 1237 

Cesium-137 0.0373 pCilg 

Cobalt·60 u -0.00164 pCilg 
Actinium-228 0.106 pCi/g 
Cerium-144 u 0,0208 pCi/g 
Cesium-134 u -0.00928 pCi!g 

Chromium-51 UO.OJOI pCi/g 

Iroo-59 u 0.0185 pCi/g 

Lead-212 0.0409 pCi/g 

L~d-214 u 0.0312 pCiJg 
Potassium-40 u 0.218 pCi/g 

Radium-226 u 0.0170 pCi/g 

Radium-228 0.106 pCi/g 

Ruthenium-103 u 0.0105 pCilg 

Ruth~nium-106 u -0.0%2 pCi!g 
Thorium-231 U O.QJ 15 pCi/g 

Thorium-232 0.0405 pCi/g 

Thorium-234 u 0.245 pCi!g 

Uranium-235 0.116 pCilg 

Uranium-23& u 0.245 pCi/g 

Ynrium-88 u -0.0291 pCilg 

Zirconium-95 u -0.025[ pCilg 

QC649l34 BLANK 158575 
Americium-241 u 3.05 pCifL EJB 091'1.0/99 1925 

Cesium-137 u D.OO pCi!L 

Cobalt-60 1.96 pCifL 

Actinium-228 u 7.11 pCi!L 
Cerium-l44 u 6.06 pCi!L 
Cesium-134 u -4.37 pCiiL 

Chromium-51 u 4.94 pC1'L 
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QC Sum mil!)' Rtpo!l 

RFP '#AJ24BOA 

U.b. Sa:nple 10: 9909228% Report Dale: Oclober 07. 1999 Page :II of33 

Sample/Par-ameter Type Batch NOM Sample Qua.! QC Units RPD'l;. REC% Ran~ Analyst Date Time 

Iron-59 

Lead-212 

Lcad-2!4 

Potassium-40 
Radium-226 

R.awurn-228 

Ruthenium-! 03 

Rut.b.enium-106 
Thorium-231 

Thorium-232 

Thorium-234 

Urnnium-235 
Umnium-238 
Yariurn-88 
Zirt::onium-95 

QC64905! 'J909228-46DUP 158553 
Americium-241 
Cesium-137 

Cobalt-60 

Actinium-228 

Ceriurn-144 

Ceo;ium-134 

Chromium-51 

!ron-59 
Lcad-212 
Lead-214 

Pot.assi um-40 

Radium-226 

Radium-228 

Rutheru um-l 03 

Ruthenium-! 06 

Thorium-231 

Thonum-2.32 

Thorium-234 

Uranium-235 

Uranium-238 
Ymium-&8 

Zlrconium-95 

QC649135 9909228-59DLJP 158575 
Americium-241 

u -2.41 pCi/L 

4.'16 pCJ!L 

8.63 pCiJL 

u 5.56 pCiiL 
5.22 pCiiL 

U 7.11 pCiiL 

U -0.647 pCi!L 
U 18.1 pCi/L 
U 2.45 pCi/L 

4.97 pCiiL 

U 0.00 pC:JL 
U 9.99 pCilL 
U 0.00 pCiJL 
U 0.213 pCi/L 

. u !.63- pCiJL 

U -0.0742 pCilg 

u -0.00338 pCi/g 

u -0.00299 pCi/g 

U 0.00 pCilg 
U 0.0492 pCilg 

U 0.00174 pCilg 

u 0.114 ;>Cilg 

U 0.0321 pCilg 

0.297 pCi!g 
0.807 pCi!g 

4.62 pCi/g 

0.709 pCi/g 
0.227 pCL'g 

U -0.00178 pCilg 
U -O.Ql 13 pCUg 

U 0.00 pCUg 

0.29'2 pCiig 

U 0 0837 pCi.fg 

u -0.0381 pCiig 

U 0.08>7 pCUg 
u 0.0102 pCiig 

0.0552 pCiJg 

2.62 pCiJ'L 

0.00 

0..00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
8.72 
11.5 
6.68 

2.09 
200 

0.00 

0.00 

0.00 

8.69 
200 

000 

200 

0.00 
0.00 

0.00 

------·----
EJB 09/20/99 192.5 

[0.00 • 20.0) EJB rE/20/99 l 238 
(0.00 - 20.0) 

(0.00 - 20.0) 
(0.00- 20,0) 

{0.00- 20.0) 
(0.00 - 20.0) 
10.00- 20.0) 
(0.00- 20.0) 
(0.00 - 20.0) 
(0.00 - 20.0) 
(0.00- 20.0) 
(0.00 - '20.0) 
(0.00- 20.0) 

(0.00- 20.0) 
(0.00- 20.0) 
(0.00- 20.0) 
(0.00- 20.0) 
{0.00- 20.0) 
(0.00- 20.0) 
(0 00- 20.0) 
(0.00- 20.0) 
(0 00- 20.0) 
(0.00- 20.0) 
(0.00- 20.0) 

{0.00- 20.0:' EJB 09121199 1812 
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QC Summary R.eport 

Project Description: RFP ltAJ2480A 

cc: SNLS00396 Lab. Sample !D: 9909228"'1'• RetJort Date: October 07, 1999 Page 32 of 33 

SIU)lp]e/l'arameter Type Batch NOM Sample Qual QC Unil3 RPD% REC% Range Analyst Dale Time .. 
··---~·--·-

Cesium-137 u 3.28 pCiiL 0.00 (0.00 - 20.0) E.JB 09/21199 1812 

Cobalt-50 u -1.46 pCiiL 0.00 (0.00 • 20.0) 

Actinium-228 u 5.83 pCi/L 0.00 (0.00 • 20.0) 

Cerium-144 u 1.03 pCi/L 0.00 (000- 20.0) 

Cesium-134 u 0.931 pCi!L 0.00 (0.00 - 20.0) 

Chromium-51 u -14.0 pCiiL 0.00 (0.00 - 20.0) 

Iron-59 u 3.41 pCiiL 0.00 (0.00 - 20.0) 

Lead-212 u 0.00 pCi/L 0.00 (0.00 - 20.0) 

Lead-214 8.96 pCi.IL 0.00 (0.00- 20.0) 

Polassium-40 36.1 pCiiL 0.00 (0.00- 20.0) 

Radium-225 8.45 pCit'L 0.00 (0.00 - 20.0) 

Radium-228 u 5.83 pCifL 0.00 {0.00. 20.0) 

Ruthenium-103 4.38 pCiiL 0.00 \0.00- 20.0) 

Ruthenium-106 u -7.07 pCiiL 0.00 (0.00- 20.0) 

Thorium-231 u 9.27 pCi!L 0.00 (0.00 - 20.0) 

Thoriurn-23Z u 0.00 pCi/L 0.00 (0.00- 20.0) 

Thoriurn-234 u 0.00 pCilL 0.00 (0.00 - 20.0} 

Uraniwn-235 u 8.44 pCi/l 0.00 (0.00 - 20.0) 

Uranium-23"& u 0.00 pCi/L 0.00 {0.00 - 20.0) 

Yttrium-88 u 0.156 pCilL 0.00 (0.00 . 20.0) 

Zirccnium-95 10.3 pClfL 0.00 (0.00 . 20.0} 

QC649052 LCS 158553 
Americium-241 1140 1080 pCiJg 94.2 (75.0- i 25.) EJB ()9/2019~ l 73 8 
Cesium-137 441 464 pCilg 105 (75.0- 125.} 

Cobalr-60 70:2 709 pCi/g 101 (75.0- J 25.) 

QC649138 LCS 158575 

A mericium-241 852 1040 pCi!L 122 (75.0 -125.) EJB {)9(20199 1959 

Cesium-137 329 329 pCilL 100 (75.0- 125.) 

Cobalt-60 484 465 pCi!L 96.2 (75.0- 125.) 

QC649136 990922B-59MS 158575 

Amencium-241 8520 u !.59 9540 pCi/L []2 (75.0- 125.) E.JB 09/20/99 1956 

Cesium-137 3290 U0.372 3510 pCiiL 107 (75.0- 125.) 

Cobalt-60 486() 5.86 5000 pCi!L 103 (75.0- I 25.) 

QC649137 9909228-59MSD 158575 

Americium-241 8520 u 1.59 8720 pCl!L 9.02 102 (0.00. 20.0) EJB 09!21199 [ 842 

Cesium-137 3290 U0.372 3500 pCiiL 0.228 106 (0.00 - 20.0) 

Cobalr-60 4860 5.86 5260 pCifL 5.22 108 (0.00- 20 0) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 990922B% Report Date: October 07, 1999 

------- ---------· ·------
Sample!Par1Uneter Type Batch NOM Sample Qual QC Units RPD% REC% Range 

------

Notes: 
The qualifiers in this report are defined as follows: 

1 indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

nla indicates that >pike recovery limits do not apply when 

sample concentration exceeds spike cone by a factor of 4 or more 

Page 33 of:n 

Analyst Date Time 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete (CAC) for Drain and Septic Systems 
(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1116, and 1117. DOE is 
also submitting responses to Requests for Supplemental Information (RSis) for 
SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA ID No. 
NM5890110518. These documents are compiled as DSS Round 10 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140, 
147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and (2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
L. King, USEPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
J. Volkerding, DOE-NMED-OB (2 copies) 

cc w/o enclosure.: 
T. Longo, NNSAINA-56 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 

SEP 2.1\.ZUW: 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR 

CORRECTIVE ACTION COMPLETE 
DRAIN AND SEPTIC SYSTEMS SITE 1095, 

BUILDING 9938 SEEPAGE PIT 
(COYOTE TEST FIELD) 

September 2005 

United States Department of Energy 
Sandia Site Office 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNLINM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other 
types of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNLINM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNLINM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNLINM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 19961ist actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNLINM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NF A. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1095: BUILDING 9938 SEEPAGE PIT 

2.1 Summary 

The SNL/NM ER Project conducted an assessment of DSS Site 1095, the Building 9938 
Seepage Pit. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the seepage pit present at the site. This report provides documentation that 
the site was specifically characterized, that no significant releases of contaminants to the 
environment occurred via the Building 9938 Seepage Pit, and that it does not pose a threat to 
human health or the environment under either the industrial or residential land-use scenarios. 
The facility is currently abandoned and the seepage pit is scheduled to be backfilled by the end 
of fiscal year 2005. The building is scheduled for decontamination and demolition in fiscal 
year 2011. 

Review and analysis of all relevant data for DSS Site 1 095 indicate that concentrations of 
constituents of concern (COCs) at this site are below applicable risk assessment action levels. 
Thus, a determination of Corrective Action Complete (CAC) without controls (NMED Apri12004) 
is recommended for DSS Site 1095 based upon sampling data demonstrating that COCs 
released from the site into the environment pose an acceptable level of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1095 is located in the Coyote Test Field area on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). The seepage pit is on the south side of Building 9938 and was constructed by 
excavating a 9- to 1 0-foot diameter hole down to bedrock, approximately 9.5 feet below ground 
surface (bgs), placing a 4-foot diameter section of steel culvert vertically inside the hole, and 
filling the culvert and annular space with gravel (Figure 2.2.1-2). Construction details are based 
upon engineering drawings (SNL!NM June 1971) and a site inspection of the system. The 
system received discharges from Building 9938, approximately 85 feet to the north. 
Figure 2.2.1-3 shows the seepage pit and Building 9938. 

The surface geology at DSS Site 1 095 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1095, and typically consist of a mixture of silts, sands, and gravels that are poorly 
sorted and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 
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Figure 2.2.1-3 
View of Building 9938 with the DSS Site 1095 seepage pit in the foreground. 

View to the north. August 31 , 1999 
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNLINM March 1996). 

The site lies at an average elevation of approximately 5,616 feet above mean sea level 
(SNLINM April 2003). Depth to groundwater is approximately 300 feet bgs at the site (SNLINM 
April 2004). Groundwater flow is thought to be generally to the west in this area (Van Hart June 
2003). The nearest groundwater monitoring well, CTF-MW2, is 2,100 feet northwest of the site. 
The nearest production wells to DSS Site 1095 are KAFB-4, approximately 5 miles to the 
northwest, and KAFB-11, approximately 4.5 miles to the northwest. 

2.2.2 Operational History 

Available information indicates that Building 9938 was constructed in 1971 (SNL/NM March 
2003) and it is assumed the seepage pit was constructed at the same time. Building 9938 is 
currently a support building at the Large Melt Facility. Because operational records are not 
available, the site investigation was planned to be consistent with other DSS site investigations 
and to sample for possible COGs that may have been released during facility operations. The 
facility is currently inactive and the seepage pit was removed and the excavation backfilled on 
August 19, 2005 (Figure 2.2.2-1 ). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1095 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1 095 is industrial (DOE and USAF March 1996). 
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Figure 2.2.2-1 
Backfilling the seepage pit excavation at DSS Site 1095, the Building 9938 Seepage Pit. 

The section of metal culvert that was placed vertically in the hole and partially filled with gravel 
is next to the worker in the foreg round. View to the south. August 19, 2005 
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3:0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at this site. In August 1999, subsurface 
soil samples were collected from one boring adjacent to the seepage pit. In Apri12005, 
additional subsurface soil samples were collected for volatile organic compounds (VOCs) from 
three borings adjacent to the seepage pit (Investigation 1 ). In May 2002, a passive soil-vapor 
survey was conducted to determine whether areas of significant VOC contamination were 
present in the soil around the drainfield (Investigation 2). Investigations 1 and 2 were required 
by the NMED/HWB to adequately characterize the site and were conducted in accordance with 
procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001) 
described in Chapter 1.0. These investigations are discussed in the following sections. 

3.2 Investigation 1-Soil Sampling 

In August 1999, soil sampling was conducted in accordance with the rationale and procedures 
outlined in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001) approved by 
the NMED. On August 31, 1999, it was determined that the seepage pit rested directly on 
bedrock, and the soil samples had to be collected from one borehole adjacent to, and on the 
south side of, the seepage pit. On April 12, 2005, additional samples for VOCs only were 
collected from three boreholes adjacent to the seepage pit. Soil boring locations are shown in 
Figure 2.2.1-2. Figure 3.2-1 shows soil samples being collected at DSS Site 1 095. A summary 
of the boreholes, sample depths, sample analyses, analytical methods, laboratories, and 
sample dates is presented in Table 3.2-1. 

DSS Site 1095 was one of five shallow groundwater DSS sites that had 2-butanone 
concentrations above the 10 parts-per-billion (micrograms [~!g)/kilogram [kg]) VOC trigger level 
specified in the SAP (SNUNM October 1999), and therefore required additional sampling. The 
samples collected at these five sites were all analyzed at the same time, and the laboratory · 
reported detections of the same three VOCs (2-butanone, methylene chloride, and toluene) in 
generally similar concentrations for all five sites. Because these compounds are recognized by 
the U.S. Environmental Protection Agency (EPA) as typical laboratory contaminants, it was 
suspected that the VOC detections might be the result of a laboratory artifact or other analytical 
problem, rather than soil contamination. After meeting with the NMED, it was decided to 
resample DSS Site 1095 and the other four sites for VOCs only. At DSS Site 1095, it was 
agreed that additional VOC samples would be collected from the original 1999 location and 
depth, and additional samples would be collected from the same depth at two additional 
borehole locations equidistant from the seepage pit (Figure 2.2.1-2) (Cooper March 2005). The 
VOC resampling at DSS Site 1095 was conducted on April12, 2005. However, due to 
subsurface refusal, the April 2005 sample from borehole BH1 had to be collected approximately 
2 feet away from the August 19991ocation. Because no VOCs were detected in the April2005 
samples, it was concluded that the 1999 VOC samples were probably affected by laboratory 
contamination. Therefore, the 1999 VOC data were replaced with the 2005 VOC analytical 
results in the data tables and in the risk assessment. 
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Figure 3.2-1 
Collecting additional VOC soil samples with the Geoprobe rM at DSS Site 1095, the 

Building 9938 Seepage Pit. View to the southwest. April 12, 2005 
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Table 3.2-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1095, Building 9938 Seepage Pit Soil Samples 

Sampling Area 
Seepage Pit 

aEPA November 1986. 
bHASLIEML 1957. 

Number of 
Borehole 
Locations 

3 

1 

1 

1 

1 

1 

1 

1 

1 

bgs = Below ground surface. 
BH = Borehole. 

Top of Sampling 
Intervals in Each 

Borehole 
(ft bgs) 

BH1 - 9.5 
BH2, BH3 = 8.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL =General Engineering Laboratories, Inc . 

Total Number of Analytical Parameters and 
Soil Samples EPA Methodsa 

3 +1 Duplicate VOCs 
EPA Method 8260 

1 SVOCs 
EPA Method 8270 

1 PCBs 
EPA Method 8082 

1 HE Compounds 
EPA Method 8330 

1 RCRA Metals 
EPA Methods 6000/7000 

1 Hexavalent Chromium 
EPA Method 7196A 

1 Total Cyanide 
EPA Method 9012A 

1 + 1 Split Gamma spectroscopy 
EPA Method 901.1 or HASL-300b 

1 Gross Alpha/Beta Activity 
EPA Method 900.0 

HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Analytical 
Laboratory 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL, RPSD 

GEL 

Date Samples 
Collected 
04-12-05 

08-31-99 

08-31-99 

08-31-99 

08-31-99 

08-31-99 

08-31-99 

08-31-99 

08-31-99 



3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample each borehole at one depth interval. In the boreholes 
drilled adjacent to the seepage pit, the sample interval started at the estimated base of the 
gravel aggregate in the seepage pit and seepage pit excavation. Once the auger rig had 
reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter 
Geoprobe TM sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the 
borehole and hydraulically driven downward 3 or 4 feet to fill the tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. 

3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1095 are presented and discussed 
in this section. 

Because of the laboratory contamination concerns regarding the 1999 VOC data, and because 
the site was resampled, the original1999 VOC data were replaced with the 2005 VOC analytical 
results in the data tables and in the risk assessment. 

VOC analytical results for the three soil samples and one duplicate collected in April 2005 from 
the three boreholes adjacent to the seepage pit are summarized in Table 3.2.2-1. Method 
detection limits (MDLs) for the VOC soil analyses are presented in Table 3.2.2-2. No VOCs 
were detected in these samples. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the one soil sample collected in 
August 1999 from the borehole adjacent to the seepage pit are summarized in Table 3.2.2-3. 
MDLs for the SVOC soil analysis are presented in Table 3.2.2-4. No SVOCs were detected in 
this sample. 
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Table 3.2.2-1 
Summary of DSS Site 1095, Building 9938 Seepage Pit {Coyote Test Field) 

Confirmatory Soil Sampling, VOC Analytical Results 
Apri12005 

{Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
608532 9938-SP1-BH1-9.5-S 9.5 
608532 9938-SP1-BH1-9.5-DU 9.5 
608532 9938-SP 1-BH2-8.5-S 8.5 
608532 9938-SP1-BH3-8.5-S 8.5 

Quality Assurance/Quality Control Sample (llg/L) 
608532 1095-DSS-TB-1 NA 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic System. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
llg/kg = Microgram(s) per kilogram. 
llg/L = Microgram(s) per liter. 
NA = Not applicable. 

VOCs 
(EPA Method 8260N) 

( JJQ/kQ) 
ND 
ND 
ND 
ND 

ND 

ND = Not detected above the method detection limit. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC =Volatile organic compound. 
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Table 3.2.2-2 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
April2005 

(Off-Site Laboratory) 

EPA Method 8260Aa 
Detection Limit 

Analyte (!lg/kg) 
Acetone 2.58 
Benzene 0.33 
Bromodichloromethane 0.2 
Bromoform 0.3 
Bromomethane 0.5 
2-Butanone 1.7 
Carbon disulfide 1.25 
Carbon tetrachloride 0.2 
Chlorobenzene 0.2 
Chloroethane 0.5 
Chloroform 0.2 
Chloromethane 0.5 
Dibromochloromethane 0.3 
1, 1-Dichloroethane 0.3 
1 ,2-Dichloroethane 0.25 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.3 
1 ,2-Dichloropropane 0.3 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethyl benzene 0.2 
2-Hexanone 1.52 
Methylene chloride 2 
4-Methyl-2-pentanone 1.09 
Styrene 0.2 
1,1 ,2,2-Tetrachloroethane 0.25 
Tetrachloroethene 0.2 
Toluene 0.29 
1,1, 1-Trichloroethane 0.3 
1,1 ,2-Trichloroethane 0.3 
Trichloroethene 0.25 
Vinyl acetate 1.25 
Vinyl chloride 0.5 
Xylene 0.4 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
119/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.2.2-3 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
602820 9938-SP 1-BH 1-9 .5-S 9.5 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic System. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL =Method detection limit. 

= Microgram(s) per kilogram. 1-lg/kg 
NO 
s 

= Not detected above the MDL. 
= Soil sample. 
= Seepage pit. SP 

svoc = Semivolatile organic compound. 
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SVOCs 
(EPA Method 8270Ca) 

(uo/kq) 
ND 
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Table 3.2.2-4 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8270C8 

Detection Limit 
Analyte (J-Lg/kg) 

Acenaphthene 160 
Acenaphthylene 147 
Anthracene 86.7 
Benzo( a )anthracene 66.7 
Benzo( a )pyrene 73.3 
Benzo(b )fluoranthene 143 
Benzo(g ,h ,i)perylene 80 
Benzo(k )fluoranthene 133 
4-Bromophenyl phenyl ether 117 
Butylbenzyl phthalate 90 
Carbazole 153 
4-Chlorobenzenam ine 153 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 53.3 
bis-Chloroisopropyl ether 103 
4-Chloro-3-methylphenol 127 
2-Chloronaphthalene 173 
2-Chlorophenol 157 
4-Chlorophenyl phenyl ether 147 
Chrysene 53.3 
m,p-Cresol 153 
o-Cresol 63.3 
Dibenz[a,h]anthracene 83.3 
Dibenzofuran 133 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 130 
1 ,4-Dichlorobenzene 61 
3,3'-Dichlorobenzidine 277 
2,4-Dichlorophenol 177 
Diethylphthalate 76.7 
2,4-Dimethylphenol 110 
Dimethyl phthalate 110 
Di-n-butyl phthalate 73.3 
Din itro-o-cresol 100 
2,4-Dinitrophenol 367 
2,4-Dinitrotoluene 117 
2,6-Dinitrotoluene 140 
Di-n-cetyl phthalate 173 
1 ,2-Diphenylhydrazine 56.7 
bis(2-Ethylhexyl) phthalate 300 
Fluoranthene 66.7 
Fluorene 113 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 827oca 
Detection Limit 

Analyte (1-lg/kg) 
Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachlorocyclopentadiene 193 
Hexachloroethane 133 
lndeno(1 ,2,3-cd)pyrene 80 
lsophorone 147 
2-Methylnaphthalene 203 
Naphthalene 157 
2-Nitroaniline 66.7 
3-Nitroaniline 83.3 
4-Nitroaniline 103 
Nitrobenzene 133 
2-Nitrophenol 180 
4-Nitrophenol 110 
n-Nitrosodiphenylamine 20.7 
n-Nitrosodipropylamine 130 
Pentachlorophenol 56.7 
Phenanthrene 60 
Phenol 56.7 
Pyrene 73.3 
1 ,2,4-Trichlorobenzene 187 
2,4,5-Trichlorophenol 153 
2,4,6-Trichlorophenol 76.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
1-1g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Polychlorinated biphenyl (PCB) analytical results for the one soil sample collected in August 
1999 from the borehole adjacent to the seepage pit are summarized in Table 3.2.2-5. MDLs for 
the PCB soil analysis are presented in Table 3.2.2-6. No PCBs were detected in this sample. 

HE Compounds 

High explosive (HE) compound analytical results for the one soil sample collected in August 
1999 from the borehole adjacent to the seepage pit are summarized in Table 3.2.2-7. MDLs for 
the HE soil analysis are presented in Table 3.2.2-8. No HE compounds were detected in this 
sample. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the one soil sample collected in August 1999 from the borehole adjacent to the 
seepage pit are summarized in Table 3.2.2-9. MDLs for the metals in soil analysis are 
presented in Table 3.2.2-1 0. None of the metal concentrations detected in the sample exceed 
their corresponding NMED-approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the one soil sample collected in August 1999 from the 
borehole adjacent to the seepage pit are summarized in Table 3.2.2-11. MDLs for the cyanide 
soil analysis are presented in Table 3.2.2-12. Cyanide was not detected in this sample. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the soil samples (one primary 
and one split) collected in August 1999 from the borehole adjacent to the seepage pit are 
summarized in Table 3.2.2-13. The primary sample was analyzed at the off-site laboratory and 
the split was analyzed at the on-site Radiation Protection Sample Diagnostics (RPSD) 
Laboratory. 

No activities above NMED-approved background levels were detected in any sample analyzed. 
However, although not detected, the minimum detectable activity (MDA) for uranium-235 
analyzed by the off-site laboratory exceeded the background activity. Even though the MDA 
may be slightly elevated, the value is still very low, and the risk assessment outcome for the site 
is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the one soil sample collected in August 1999 from 
the borehole adjacent to the seepage pit are summarized in Table 3.2.2-14. No gross alpha or 
beta activity was detected above the background levels (Miller September 2003) in this sample. 
These results indicate no significant levels of radioactive material are present in the soil at the 
site. 
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Table 3.2.2-5 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Numberb ER Sample ID Depth (ft) (J.lg/kg) 
602820 9938-SP1-BH1-9.5-S 9.5 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J.lg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.2.2-6 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection limit 

Analyte (J.lg/kg) 
Aroclor-1016 1.22 
Aroclor-1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.2.2-7 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83308

) 

Numberb ER Sample ID Depth (ft) (llq/kq) 
602820 B9938-SP 1-BH 1-9 .5-S 9.5 NO 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
1-1g/kg = Microgram(s) per kilogram. 
NO = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.2.2-8 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 833oa 
Detection Limit 

Analyte (J.tg/kg) 
2-Amino-4,6-dinitrotoluene 6.6 
4-Amino-2,6-dinitrotoluene 5.5 
1 ,3-Dinitrobenzene 4.1 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
HMX 5.3 
Nitrobenzene 5.2 
2-Nitrotoluene 7.8 
3-Nitrotoluene 11 
4-Nitrotoluene 11 
RDX 9.7 
Tetryl 7.5 
1 ,3,5-Trinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
J.tQ/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.2.2-9 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, Metals Analytical Results 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
602820 9938-SP1-BH1-9.5-S 9.5 

Background Concentration-Coyote Test Field 
Su(:lergrou(:lc 

~-

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Arsenic Barium 
5.16 74.2 J 

7 214 

August 1999 
(Off-Site Laboratory) 

Metals (EPA Methods 6000/7000/7196Aa (mg/kq) 
Chromium 

Cadmium Chromium (VI) Lead Mercury 
ND (0.0362) 7.13 0.112 J 5.86 0.00825 J 

(0.204) (0.0295) 
0.9 12.8 NC 11.8 <0.1 

[_·-·-·--·----

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
J = Estimated concentration. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

Selenium Silver 
ND (0.257) 0.438 J 

(0.476) 
<1 <1 



Table 3.2.2-10 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.433 
Barium 0.0514 
Cadmium 0.0362 
Chromium 0.0724 
Chromium (VI) 0.0347 
Lead 0.15 
Mercury 0.00199 
Selenium 0.257 
Silver 0.0571 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-11 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Analyte Total Cyanide 
Record Sample EPA Method 9012N 

Numberb ER Sample ID Depth (ft) (mg/kg) 
602820 9938-SP1-BH 1-9.5-S 9.5 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.2.2-12 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte (m_g/kg) 
Total Cyanide 0.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-13 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes Activity (EPA Method 901.1a, HASL-300b) (pCi/g) 
Record Sample 

Numberc ER Sample ID Depth (ft) 
602820 9938-SP1-BH1-9.5-S 9.5 
602821 9938-SP1-BH1-9.5-S 9.5 

(On-site laboratory split) 
Background Activity-Coyote Test Field and 
Southwest Area Supergroupse 

Note: Values in bold exceed background soil activities. 
8 EPA November 1986. 
bHASLIEML 1957. 
cAnalysis request/chain-of-custody record. 

Cesium-137 
Result Errord 
0.0223 0.0235 
0.0122 0.0127 

0.079 NA 

dTwo standard deviations about the mean detected activity. 

Thorium-232 Uranium-235 
Result Errord Result Errord 
0.756 0.105 NO (0.185) --
0.533 0.303 ND(0.155) --
1.01 NA 0.18 NA 

--L_ ________ 

eDinwiddie September 1997. Cesium-137, thorium-232, and uranium-238 values from the Southwest Area Supergroup. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HASL/EML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetect results . 

Uranium-238 
Result Errord 
1.38 1.34 

0.473 0.572 

1.4 NA 



Record 

Table 3.2.2-14 
Summary of DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result Error" Result Error" 
602820 9938-SP1-BH1-9.5-S 9.5 7.3 

Background Activityd 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS =Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

3.18 28.8 4.49 
NA 35.4 NA 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, equipment blank 
(EB), and trip blank (TB) s~mples. Typically, samples were shipped to the laboratory in batches 
of up to 20 samples, so that any one shipment might contain samples from several sites. 
Aqueous EB samples were collected at an approximate frequency of 1 per 20 site samples. 
The EB samples were analyzed for the same analytical suite as the soil samples in that 
shipment. The analytical results for the EB samples appear only on the data tables for the site 
where they were collected. However, the results were used in the data validation process for all 
the samples in that batch. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. No VOCs were detected in the TB for the April 2005 resampling at DSS 
Site 1095 (Table 3.2.2-1). 

As shown in Table 3.2.2-1, to assess the precision and repeatability of sampling and analytical 
procedures, a duplicate soil sample (designated 'DU') was collected during the April 2005 
resampling and analyzed at the off-site laboratory for VOCs. No VOCs were detected in either 
the primary or duplicate samples. A split sample was collected during the August 1999 
sampling and analyzed at both the on-site and off-site laboratories for radionuclides by gamma 
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spectroscopy (Table 3.2.2-13). The results measured at the off-site laboratory were higher than 
those reported for the on-site laboratory. 

No EB samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994), SNUNM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNUNM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). Annex A contains the data validation reports for the 
samples collected at this site. In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 2 (SNLINM July 1996). The data are acceptable for use 
in this request for a determination of CAC without controls. 

3.3 Investigation 2-Passive Soil-Vapor Sampling 

In May 2002, a passive soil-vapor survey was conducted in the Building 9938 seepage pit area. 
This survey was required at this site by NMED/HWB regulators and was conducted to determine 
whether significant VOC contamination was present in the soil at the site. 

3.3.1 Passive Soil-Vapor Sampling Methodology 

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can 
be used to identify many VOCs present in the vapor phase in soil. The technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor 
chemistry over a two- to three-week period rather than at one point in time. 

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof, 
vapor-permeable fabric containing 40 milligrams of absorbent material. At each sampling 
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe ™. A 
sample identification tag and location string were attached to the GS sampler and lowered into 
the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered 
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the 
upper 1 foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified EPA Method 8260. Analytical results for the VOCs of interest are reported as mass 
(expressed in micrograms) of the individual VOCs absorbed by the sampler while it was in the 
ground (Gore June 2002). All samples were documented and handled in accordance with 
applicable SNL/NM operating procedures. 
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3.3.2 Soil-Vapor Survey Results and Conclusions 

A total of three GS passive soil-vapor samplers were placed in the seepage pit area of the site 
(Figure 2.2.1-2). Samplers were installed at the site on May 1, 2002, and were retrieved on 
May 16, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a total 
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and trans
dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but quantifiable) 
amounts of 12 individual or groups of VOCs were detected in the GS samplers installed at this 
site. The analytical results indicated there were no areas of significant VOC contamination at 
the site that would require additional characterization. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1095. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1095, the Building 9938 Seepage Pit, is based upon the 
COGs identified in the soil samples collected adjacent to the seepage pit at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1095 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. No VOCs, SVOCs, PCBs, HE compounds, or 
cyanide were detected in any of the soil samples collected at this site. None of the eight 
RCRA metals were detected at concentrations above the approved maximum background 
concentrations for SNL/NM Coyote Test Field Supergroup soils (Dinwiddie September 1997). 
Hexavalent chromium was detected in the sample, and cyanide was not, but because they do 
not have quantified background screening concentrations, it is unknown whether these COGs 
exceed background values. When a metal concentration exceeded its maximum background 
screening value, it was considered further in the risk assessment process. None of the four 
representative gamma spectroscopy radionuclides were detected at activities exceeding the 
corresponding background levels. However, the MDA for one of the uranium-235 analyses 
exceeded the corresponding background activity. Finally, no gross alpha/beta activity was 
detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the seepage pit. Possible secondary release mechanisms include the uptake of COGs that 
may have been released into the soil beneath the seepage pit (Figure 4.2-1 ). The depth to 
groundwater at the site (approximately 300 feet bgs) most likely precludes migration of 
potential COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex C 
provides additional discussion on the fate and transport of COGs at DSS Site 1095. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1095. All potential COGs were 
retained in the conceptual site model and were evaluated in both the human health and 
ecological risk assessments. The current and future land use for DSS Site 1 095 is industrial 
(DOE and USAF March 1996). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Figure 4.2-1 
Conceptual Site Model Flow Diagram for DSS Site 1095, Building 9938 Seepage Pit (Coyote Test Field) 
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Table 4.2-1 
Summary of Potential COCs for OSS Site 1095, Building 9938 Seepage Pit 

Number 
of 

COC Type Samplesa 
VOCs 4 
SVOCs 1 
PCBs 1 
HE Compounds 1 
RCRA Metals 1 
Chromium VI 1 
Cyanide 1 
Radio nuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 1 

Gross Beta 1 

a Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Backqround 

None 
None 
None 
None 
None 

Chromium VI 
None 

Uranium-235 
None 
None 

Maximum 
Background 
Limit/Coyote Maximum 
Test Field Concentrationc Average 

Supergroupb (All Samples) Concentrationd 
(mg/kgl (mg/kg) _(mg/kg) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

None NA NA 
NC 0.112 J 0.112 j 
NC NA NA 

0.18 ND (0.185) Nc1 

NA NA NA 
NA NA NA 

Number of Samples 
Where COCs Detected or 

with Concentrations 
Greater than Background 

or Nonquantified 
Backgrounde 

None 
None 
None 
None 
None 

1 
None 

1 
None 
None 

cMaximum concentration is either the maximum amount detected, or for radio nuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
8 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
J = Estimated value. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram . 
NA = Not applicable. 
NC = Not calculated. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex C provides 
additional discussion of the exposure routes and receptors at DSS Site 1 095. 

4.3 Site Assessment 

Site assessment at DSS Site 1095 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
discusses the risk assessment performed for DSS Site 1 095 in more detail. 

4.3 .1 Summary 

The site assessment concluded that DSS Site 1 095 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. 

Ecological risks were found to be insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1 095. 
This section summarizes the results. 

4.3.2. 1 Human Health 

DSS Site 1095 has been recommended for an industrial land-use scenario (DOE and USAF 
March 1996). Because hexavalent chromium and cyanide have nonquantified background 
values, and uranium-235 had an MDA above background, it was necessary to perform a human 
health risk assessment analysis for the site, which included these COGs. Annex C provides a 
complete discussion of the risk assessment process, results, and uncertainties. The risk 
assessment process provides a quantitative evaluation of the potential adverse human health 
effects from constituents in the site's soil by calculating the hazard index (HI) and excess cancer 
risk for both industrial and residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1095 is 0.00 for the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The quantifiable excess cancer 
risk is 3E-11 for DSS Site 1095 COGs for an industrial land-use scenario. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
estimated incremental excess cancer risk is 2.59E-11. Both the incremental HI and excess 
cancer risk are below NMED guidelines. 

The HI calculated for the COGs at DSS Site 1095 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
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potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1095 COCs is 6E-10 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 5.51E-10. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-235) had an MDA value greater 
than the corresponding background value. The incremental total effective dose equivalent 
(TEDE) and corresponding estimated cancer risk from radiological COCs are much lower than 
the EPA guidance values; the estimated TEDE is 7.2E-4 millirem (mrem)/year (yr) for the 
industrial land-use scenario. This value is much lower than the EPA's numerical guidance of 15 
mrem/yr (EPA 1997a). The corresponding estimated incremental excess cancer risk value is 
6.3E-9 for the industrial land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario that results from a complete loss of institutional controls is 1.9E-3 
mrem/yr with an associated estimated incremental excess cancer risk of 1.9E-8. The guideline 
for this scenario is 75 mrem/yr (SNLINM February 1998). Therefore, DSS Site 1095 is eligible 
for unrestricted radiological release. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1 095, Building 9938 Seepage Pit Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.59E-11 6.3E-9 6.3E-9 
Residential 5.51E-10 1.9E-8 1.9E-8 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex C, 
Sections tV, Vtl.2, and Vll.2.1 ). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 
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All COCs at DSS Site 1095 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1095 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1 095, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April 2004) is recommended for DSS 
Site 1095 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April2004) is recommended for DSS Site 1095. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEX A 
DSS Site 1 095 

Soil Sample Data Validation Results 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, Bj. 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and rtJ:rf be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect. The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect 

The data are unusable for their intended purpose. The analyte may or may not 
be present. {Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory precision. 

This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to r.evise 
list. 

Updated: September 1-', 1999 
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(VOCs) 
ERSampleiD 

ARCOC #602820 

050109-001 B9938-SP1-BH1-9.5-S UJ UJ 

050110-005 B9938-SP1-BH1-9.5-TB UJ UJ 

ARCOC #602817 

050049-001 SOLARDETOX-DF1-BH3-5-S UJ UJ 

050050-001 SOLARDETOX-DF1-BH3-1 0-S UJ UJ 

050-052-001 SOLARDETOX-DF1-BH2-5-S UJ UJ 

050053-001 SOLARDETOX-DF1-BH2-1 0-S UJ UJ 

050055-001 SOLARDETOX-DF1-BH1-5-S UJ UJ 

050056-001 SOLARDETOX-DF1-BH1-10-S UJ UJ 

050057-001 SOLAR9981A-SP1-BH1-8-S UJ UJ 

050058-001 SOLAR9981A-SP1-BH 1-13-S UJ UJ 

050059-001 SOLAR9982-DW1-BH1-11·S UJ UJ 

050060-001 SOLAR9982-DW1-BH1-11-DU UJ UJ 

050061-001 SOLAR9982-DW1-BH1-16-S UJ UJ 

050062-001 LFR-DF1-BH1-7-S UJ UJ 

050063-001 LFR-DF1-BH1-12-S UJ UJ 

050064-001 LFR-DF1-BH1-7-MSMSD UJ UJ 

050065-001 LFR-DF1-BH2-7-S UJ UJ 
' 

050066-001 LFR-DF1-BH2-12-S UJ UJ 

050067-001 LFR-DF1-BH3-7-S UJ UJ 

050068-001 LFR-DF1-8H3-12-S UJ UJ 

050069-013 LFR-DF1-BH3-E8 UJ UJ 

050069-014 LFR-DF1-BH3-TB UJ UJ 

~ -:9".5?~ /_.1,.//£/c--



Site: No ..... - f R Sef·kw S y s -\e..-.~· 

Sample Findings Summary 

AR/COC: bC J,. 81/ I 6 OJ <g;J. 0 

I470ttA (~~AI (,010'1 ) 

· qot'-A 
Data Classification: Lor5"-""ic..S t llq&A 

ERSample 10 Analysis DV Qualifiers Comments 

.=/ »~~e.: See C)\++o.c.hect SfJf'eD.J s~<2~ H- ~r c!Q.k Qi...t-t/M icc:t+ '~"'cS . 
I " 

Do.\-o. a.re.. nLI' .... o+a.blt.. 

Qc_ f1eo.S~AI'e..s. o..pp~ t 0 be.. a.JeD\Ao.+e.. 

ER Sample I}) -This value is located on the AR/Chain of Custody. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS nwnber from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_NOJ, 
MEKC_HE, PCBRISC 

Reviewedby: .g;: ;..-72 ~7/~ Date: /,;1// 6/9'/> 
B-2 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratocy accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria 

Laboratocy accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MSIMSD) do not meet acceptance criteria 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratocy Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratocy precision measurements for the Matrix Spike Sample and associated 
duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 1~, 1999 
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Inorganic Analyses 0 0 0 0 d. 
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""" ';! """ """ (RCRA metals, CN, Cr6+) 
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ERSampleiD 

ARCOC #602820 

050109-003 B9938-SP1-BH1-9.5-S J,A2,P1 J,B,B3 J,B 

ARCOC #602817 

050049-003 SOLJI.RDETOX-DF1-BH3-5-S J,A2,P1 J,B,B3 J,B 

050050-003 SOLARDETOX-DF1-BH3-1 0-S J,A2,P1 J,B,B3 J,B 

050-052-003 SOLARDETOX-DF1-BH2-5-S J,A2,P1 J,B,B3 J,B 

050053-003 SOLJI.RDETOX-DF1-BH2-10-S J,A2,P1 J,B,B3 J,B 

050055-003 SOLJI.RDETOX-DF1-BH1-5-S J,A2,P1 J,B,B3 J,B 

050056-003 SOLJI.RDETOX-DF1-BH1-10-S J,A2,P1 J,B,B3 J,B 

050057-003 SOLJI.R9981 A-SP1-BH1-8-S J,A2,P1 J,B,B3 J.B3 

050058-003 SOLAR9981A-SP1-BH1-13-S J,A2,P1 J,B,B3 J,B 

050059-003 SOLAR9982-DW1-BH 1-11-S J,A2,P1 J,B,B3 J,B 

050060-003 SOLJI.R9982-DW1-BH 1-11-DU J,A2,P1 J,B,B3 J,B 

050061-003 SOLJI.R9982-DW1-BH1-16-S J,A2,P1 J,B,B3 

050062-003 LFR-DF1-BH1-7-S J,A2,P1 J,B,B3 J,B 

050063-003 LFR-DF1-BH1-12-S J,A2,P1 J,B,B3 J,B 

050064-003 LFR-DF1-BH1-7-MSMSD J,A2,P1 J,B,B3 J,B 

050065-003LFR-DF1-BH2-7-S J,A2,P1 J,B,B3 J,B 

050066-003 LFR-DF1-BH2-12-S J,A2,P1 J,B,B3 J,B 

050067-003 LFR-DF1-BH3-7-S J,A2,P1 J,B,B3 J,B 

050068-003 LFR-DF1-BH3-12-S J,A2,P1 J,B3 J,B,B3 J,B 

050069-007 LFR-0F1-BH3-RCRA UJ,B3 

~ --;;;;--·- ::::>" ~~- 1..2//~/p,r 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salazt'A'S 

Organic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project{Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs), EPA8270C (SVOCs), EPA8330 (HEs), and EPA8082 
(PCBs). Problems were identified with the data package that result in the qualification 
of data. 

1 . PCB Analysis: The extraction holding time was exceeded for the re-extraction of 
sample 9909228-66 due to low initial surrogate recoveries. All results were non
detect (ND) and will be qualified "UJ2." 

2. VOC Analysis: The initial calibration response factors (RFs) of 1, 1-dichloroethene 
and trichloroethene were less than ( <) the required minimums. The associated 
results of samples 9909228-01, -04, -05, -08, -11, -14, -17, -20, -23, -26, -29, 
-32, -35, -38, -41, -44, -4 7, -50, -53, -56, -67, and -68 were ND and will be 
qualified "UJ." 

SVOC Analysis: The continuing calibration verification (CCV) percent difference 
(%0) of 3-nitroaniline was greater than(>) 40%. The associated result of sample 
9909228-62 was NO and will be qualified "UJ." 

Data are acceptable. OC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding 
times. 

------------------·· ·····-··-···-----



PCB Analysis: All samples were analyzed and extracted within the prescribed 
holding times except as noted above in the summary section. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
chloromethane, acetone, 2-hexanone, and vinyl acetate were > 20%. However, all 
associated sample results were NO. Thus, no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
2,4-dinitrophenol, 4-nitrophenol, carbazole, pyrene, 3,3' -dichlorobenzidine, 
indeno(1,2,3-cd)pyrene, and benzo(g,h,i)perylene were outside QC limits. However, 
all associated sample results were ND. Thus, no data were qualified. 

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate percent recoveries (o/oRECs) met QC 
acceptance criteria. 

PCB Analysis: The surrogate %RECs met QC acceptance criteria except for the 
following. The o/oREC of sample 9909228-02 was slightly< QC limits (46.5<46.8). 
However, all other QC criteria were met. Thus, no data were qualified. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance 
criteria. 

HE/PCB Analyses: No internal standards were required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC/HE/PCB Analyses: The MS/MSD met QC acceptance criteria. 

SVOC Analysis: The MS/MSD met QC acceptance criteria except for the following. 
The MSD relative percent difference (RPD) of 4-nitrophenol was > QC limits. 
However, the MS/MSD %RECs met QC acceptance criteria. Thus, no data were 
qualified. 



laboratory Control Samples (LCS/LCSD) 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Other QC 

VOC Analysis: A field duplicate was submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheet. No target analytes 
were detected in the equipment blank (EB) or trip blank (TB). 

SVOC/HE/PCB Analyses: Field duplicates were submitted on the ARCOC. However, 
all sample results were NO. Thus, RPDs could not be calculated. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

----·---·-------------------------



MEMORANDUM 

DATE: December 16, 1999 

TO: File 

FROM: Kenneth Salaz~ 

SUBJECT: Inorganic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817 /602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA6010B (ICP metals), EPA7470/1A (Hg), EPA9012A (CN), and 
EPA7196A (Cr6+ ). Problems were identified with the data package that result in the 
qualification of data. 

1. ICP Analysis: In the initial calibration blank (ICB) and/or continuing calibration 
blank (CCB}, cadmium (Cd) and arsenic (As) were detected. The Cd result of 
sample 9909228-57 and the As result of -24 were positive, less than ( <} 5X the 
blank concentrations, and will be qualified "J,B3." Silver (Ag) was detected in the 
CCB and method blank. The results of samples -02,-06,-09,-12,-15,-18,-21, 
-24, -27, -30, -33, -36, -39, -42, -45, -48, -51, -54, and -57 were positive, < 5X 
the blank concentrations, and will be qualified "J,B,B3." 

Hg Analysis: In the ICB for the equipment blank (EB), mercury (Hg) was detected 
at a negative concentration. The absolute value was greater than ( >) the 
detection limit (DL) but < the reporting limit (RL). The associated result of sample 
9909228-61 was non-detect (NO) and will be qualified "UJ,B3." Hg was also 
detected in the method blank for the field samples. The associated results of 
samples -02,-06,-09,-12,-15,-18,-21,-27,-30,-33,-39,-42,-45,-48,-51, 
-54, and -57 were positive, < 5X the blank concentration, and will be qualified 
"J,B." 

2. ICP Analysis: The MS percent recovery (%REC) and the MSD relative percent 
difference (RPD) of barium (Ba) were > QC limits. The associated results of 
samples 9909228-02,-06,-09,-12,-15,-18,-21,-24,-27,-30,-33,-36,-39, 
-42,-45,-48,-51,-54, and -57 were positive and will be qualified "J,A2,P1." 



Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

ICP/Hg Analyses: No target analytes were detected in the blanks except as noted 
above in the summary section and the following. Ba was detected in the ICB and CCB 
for the EB. However, the blank concentrations were < the associated Dls. Thus, no 
data were qualified. 

CN/Cr6 + Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate IMS/MSD) Analyses 

ICP Analysis: The MS/MSD met QC acceptance criteria except as noted above in the 
summary section. 

Hg/CN/Cr6 + Analyses: The MSs met QC acceptance criteria. No MSDs were 
performed. However, replicate analyses were performed as measures of laboratory 
precision. 

laboratory Control Samples ILCS/LCSD) 

ICP Analysis: The LCS/LCSD met QC acceptance criteria except for the following. 
The LCS %RECs of Cd, Ag, and lead (Pb) were outside QC limits. However, the 
LCSDs met QC acceptance criteria. Thus, no data were qualified. 

Hg/CN/Cr6 + Analyses: The LCS/LCSD met QC acceptance criteria. 

Replicates 

ICP Analysis: No replicate analysis was performed. The MS/MSD were used as 
a measure of precision. 

Hg/CN/Cr6 + Analyses: The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICS met QC acceptance criteria. 

Hq/CN/Cr6 + Analyses: No ICS was required for these methods. 



ICP Serial Dilution 

ICP Analysis: The ICP serial dilution met QC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No serial dilution was required for these methods. 

Other QC 

All Analyses: Field duplicates were submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheets. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



Site: No"' t:R. Se.p·kc:. ~ 1skM.S 
Sample Findings Summary 

AR/COC: 60~817 /60;).f6J..O 
(fPA qco.o \ 

Data Classification: R~J;DIOj ico..l \.) HA.:SL 300} 

ER Sample 10 Analysis DV Qualifiers Comments 
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QL Meo..~\A.rt..s o..POec-r .\-t> b~ OlJ~9Y.4+ ... ' 

ER Sample Il> - This value is located on the AR/Chain of Custody. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments • This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA747011, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: ?$:;; ¢ z/~ Date: /.,.l /I 4/7 'i' 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

Qualifiers 

J 

11 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine labo~tory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

• This is not a definitive list Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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(Gross Alpha/Beta, Gamma Spec) m 0 .., 
10 

.., 0 "' ...... - ..... 
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ERSampleiD 

ARCOC #602820 

050109-004 B9938-SP1-BH1-9.5-S J JIB J,B 

ARCOC #602817 ! 

050049-004 SOLARDETOX-DF1-BH3-5-S J J,B J,B 

050050-004 SOLARDETOX-DF1·BH3-10·S J J,B J,B I 

050-052·004 SOLARDETOX-DF1-BH2-5-S J J,B 

050053-004 SOLARDETOX-DF1-BH2·10-S J J,B J,B 

050055-004 SOLARDETOX-DF1-BH1-5-S J J,B I 
050056-004 SOLARDETOX·DF1-BHH 0-S J J,B I 

050057-004 SOLAR9981A-SP1-BH1-8-S J R J,B I 

050058-004 SOL.AR9981 A·SP1-BH 1·13-S J J,B -I 
050059·004 SOLAR9982-DW1-BH1-11-S J R J,B 

050060-004 SOL.AR9982-DW1-BH1-11-0U J J,B ! 
050061-004 SOL.AR9982-DW1-BH1-16-S J JIB J,B 

050062-004 LFR·DF1-BH1-7-S J J,B J,B I 
050063-004 LFR-DF1-BH1-12-S J J,B I 

050064-004 LFR-DF1-BH1·7-MSMSD J R J,B 

050065-004 LFR-OF1-BH2-7-S J R J,B J,B I 

050066-004 LFR-DF1-BH2-12-S J J,B J,B 

050067·004 LFR·DF1-BH3-7-S J J,B J,B I 
050068-004 LFR-DF1-BH3-12-S J J,B J,B ! 

050069-005 LFR-DF1-BH3-GS J,B J,B J I 

~- ncr .2~ ~//4'/F-r 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz~ 

Radiological Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA900.0 (Gross Alpha/Beta) and HASL300 (Gamma Spec). Problems 
were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: In the method blank for the equipment blank (EB), lead 
(Pb)-212 and thorium (Th)-232 were detected. The associated results of sample 
9909228-59 were less than ( <) 5X the blank concentrations and will be qualified 
"J,B." In the method blank for the field samples, cesium (Cs)-137 and uranium 
(U)-235 were detected. The Cs-137 results of samples -03,-07,-10,-13,-16, 
-19, -22, -25, -28, -31, -34, -37, -40, -43, -46, -49, -52, -55, and -58, as well as 
the U-235 results of samples -03, -07, -10, -16, -37, -40, -49, -52, -55, and -58, 
were < 5X the blank concentrations and will be qualified "J, B." 

2. Gamma Spec Analvsis: The replicate error ratios (RERs) of zirconium (Zr)-95 for 
the EB and americium (Am)-241 for the field samples were greater than ( >) 1 but 
< 3. The Zr-95 result of sample 9909228-59 and the Am-241 results of samples 
-03,-07,-10,-13, -16,-19,-22, -25,-28,-31,-34, -37,-40, -43, -46, -49,-52, 
-55, and -58 will be qualified "J." 

3. Gamma Spec Analysis: The negative bias criteria were not met for the Cs-134 
results of samples 9909228-25, -31, -46, and -49. The results were negative 
and < the associated negative MDAs. Thus, these results will be qualified "R" 
(unusable). 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 



Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: No calibration data were provided. However, the case narrative stated 
that the instruments were properly calibrated. 

Blanks 

Gross Alpha/Beta Analysis: In the method blank, gross alpha/beta were detected. 
However, the blank concentrations were < the associated 2-sigma uncertainties. 
Thus, no data were qualified. 

Gamma Spec Analysis: No target analytes were detected in the method blank except 
as noted above in the summary section and the following. Actinium {Acl-228, Pb-
212, radium (Ra)-228, and U-235 were detected. However, the blank concentrations 
were < the associated 2-sigma uncertainties. Thus, no data were qualified. 

Matrix Spike (MS) Analysis 

All Analyses: The MSs met OC acceptance criteria. 

Laboratory Control Sample (LCS) 

All Analyses: The LCSs met QC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analysis: The replicate analysis met QC acceptance criteria. 

Gamma Spec Analysis: The replicate analysis met OC acceptance criteria 
except as noted above in the summary section. 

Tracer Recoveries 

All Analyses: No tracers were required for these methods. 

Negative Bias 

All Analyses: All results met negative bias QC acceptance criteria except as 
noted above in the summary section. 

Other QC 

Gross Alpha/Beta Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB. No field blank (FBl was 
submitted on the ARCOC. 



Gamma Spec Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB except Ra-226. However, the 
blank concentration was < the associated 2-sigma uncertainties. Thus, no data were 
qualified. No FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Data Validauon Summary 

Site/Project: i/o ... -fR S:.ph4 ~5\:e.-s 
ARJCOC#: 60l~;l.u/£?0~8JI 

Projectffask II: i :}.l'3. O.l. OJ.. 0\ 

Laboratory: -~b::....:t::..l~------------------
Laboratory Report II: 9 C'.t 0 9 'l ?. g ~ ( ~ 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

l.l 
(JJ 

Estimated 
Not Detected 

I f.&""( I \ 1 '""'t' I ll I 

I "I I ,, I \1 I 

I ,, I \I I ,/ I 

I \./ I v I \/ I 

Ched; ('}) = Acceptahle 
Shad..:d Cdls = Not Applicable {also "NA") 

Not Provided 

II of Samples: 6 i Matrix: S 1 ~~ ( /11 c:tt 1.! <!!~~ 
Laboratory Sample IDs: 'f Cf 0 9 ~ 7 8 -0 I -~~ -_4 8 

./ I \ I I I I \/ v ,, I _:; _ ... l ~~I I I J.{_\ \1 :r,g 
, I ITAJ.PII I I v ·./ J 
,/ I I I v / / 

tl v' J 

v 
v 
t/ 
v 
v 

I~ 

Not Detected, Estimated 
Unusable 

NP 
Othc1 Reviewed By: %=·;__ "'?!:::> ~~>---· _ Date: _ IV/ 6 ~-?---· 

B-12 



I 
Holding Time .... ad Preservation 

SitcJProject:,IJ:,".E~ ~t:c..5'ts\t.-s AR/COC#: ~O'J..J/;).0/60lill LaboratorySampleiDs: 910CJ)...J..8 -Ot flvo~. - li fl 

Laboratory: G t: L Laboratory Report #: q 10 'l )~ g A-Ill 
# of Samples: ,;. S Matrix: 5"1 soil /It Q't ~.~.U-s 

•,,~~~~~mf'~~~~AIIIl,~••ial•lltti1•~~~ra~"w,i 
G'PA ~O&.l . S-.,.~ re-e.c..IJ""'c.~ ~....>\ 

Cf90'iJ.J.~-6(, ( Pc.&s) 7Jt:A.'y') (, NA- NA .l"" ~ 1();.,./ s-~ le(.d.-tr,~. 

NA-"' /Vc>t Appt.'c_ o.!.l& 

Reviewed By: ~ - -r -;;;--......_.-__S~ Date: 1.1./111? s;: 

B-13 



Volatile Organics (SW 846 Method 8260) Page I of2 

Site/Project:NCI>\-fR ~J;s. .5')~t.~ AR/COC II: 60,;2 ~J-0 { 60J}$17 II ofSamples: /j Matrix: _S.xo~ic....!l _________ _ 

Laboratory: Gt b Laboratory Report II: 'f 1ocp .. J ~Prill Laboratory Sample IDs: 910I7JA'-OI, "1)S,-otf,-tl,-l'f, -/'7,-)o,-).],-,.).6, .Yi .- ).1,-Jr 
f:P48;140A Batchlls: IS8'0'14 -)!,-"~'•-'1'1,-(,,,-s-0/-.YJ,-.n ' 

1 

~~· lllj~~~~l1111ii~~~~fl~iillil~l!!,,,.,,,,.,,,,,.,,, 
74-83-9 Bromomethanc 

t•••• 15:.:0l4•-•?·•; \1iiyhlil1>ri4~)\~=;;nn=·~;==~n:··:: t~ o=.:t(t/lf"l~tN'':iTJTii~lJ~T-mt::r?rl•n;:?:r~·;ww;=r:mlmi=••tn.I%:JWnornmuh•l•~~n:rsT•::::•''''mF~:nrq;:::r:••:~·}l•·•?tiD:u.r.I±•••wTI±:-''l'U':'rJ••?::ow•;:•:::=;:J••':::::::~::::: 
I 75-00-3 Cbloroethane 0.01 .IlL 
I 75-09-2 melhylene chloride {IOKblk) 0.01 _..L_ ] T ol/ 
, ••.•• 6t~4•r'•'' ,, -~~onmDI'liikl::w:•?':::<::i:'mi:. ••• O:.ntt !Kitf:M!:• 1¥dl'••)'!: }iii ••••:''}\ 30.iW?!ITlll?' ,,.,.,,,/J\, I~ dim ~vu<+t± :::::t•.llill3V':•:;:•:::I,::··=•··!!:i?:n LTiTLl'•J 

?S-15-0 cmondisulfidc 0.10 N.f!t ~ -

~';•l~~~:::;,~Ei~i~, ~ !!•! i"fii! ~t~i,;:~ ~i~§:;L i:r:~:~ ',~~~, :~~~; ~;:!; i~~~;~~ iri;~ ~1~~.:Jili'::: 
c 12:~3~3 : :;:· i"iiiiiiiiiii~e<toiililkl''~·m,;.;;:nn : ~,;: o:.o.ti• ;::;:,:): :r:u:::: g::: •!ti=~~· :::o:: •n::::-::::: :•:.•r' ,,,,,,. 'i•::;;, ,;:•:;:'·=?= =;:rrm iNEf!:i:} }H?l:i:!::.::: );:,gu:::r : !'''' '•: ''":· · · .~,~ ;·.- •'··': ·'· . :':': •:::.:: ·: .-.:· :: :-.- ·21{' ... ,,.,:' · 
2 71-55-6 1,1,1;-trichloroethane 0.10 o\.!4 
f:: :56~23;s;:.::: c~r~telrachlorid~::••::i=::,:::-;:; : ::' o~1o:'5' •::':'!': ti5!::• :mi•i'i?i< }\!,::,::':."''''''''''·• n;;:::;~tWI''''?Yi?'·:{?V:!i'li: i:':Nm:; 'IW:::::r: I:•:)LJ.I!!.:.Jl ::::i " :::.: •,:::,;.:,: ;,;,:;:~ ,,.,,, ~....., 
2 75-27-4 Bromodichloromcthane 0.20 
v. ?.Hl~F :: t;z~dlddorcliii'ouWi~?:=·i?::: ':t o;on:. ;:::•; •'::'::::•r•='>:l•''''''••·:: IITITS.~:rwns• J:U=:tilJm:·:rn:··r:l : :ftJ? r~!=•· r::?;:;+ 1=:::::,:::::::::.· 
:2 10061.:01-5 cis-13-dichlorooroocnc 0.20 
2':: 7~.:0.I•Ir':::,;: Trli!tiiO'metlieiii!•i:W::;;;:::;:;:):·: ';: it;3o.) :':;;;:; i'i!'ii'li'X:l~:;ff}JE::;t::;:p::•T\'(''1•: • :iL:::··I·Q.?:::::I:''i7''•T:''•l=?•l=:'::.?:t::;y::;::j}:SEF:T(I?\\t::=••?•l•·:·:::::::'>'''''' 
2 124-48-1 Dibromochloromethane 0.10 v 
2 79-00-5 1,1,2-trichloroelhane 0.10 
2 7i~3;'L < ii~iti~Jii:;:::;::·:~~::::;:::·;~':r=X'•'::;::t : ''' ii';Mt:• '''''::J?'i':f :-:~:J'L/ :: F''':v:=':J••v••'l•:\1'' '1:·:·:~:•::: l•::::•q:::; •::,··:'cru•s'l•••ma:g•m•n::••u:;ni'' 
2 10061-02-6 lrans-1 3-dichloropropene 0.10 '" 
2 75-25-2 Bromoform 0.10 7_ 
3 108-10-1 4-mcthvl-2-pcntanonc 0.10 _N~ 
3 591-78-6 2-heunonc 0.01 
~ •· .!27.~184.:'•.' Tetr!i'cblor~eclteiieWrv:•.:{: '·: it:lo..'q':.:•:.=tl•f?'l?tl'' ~ l/''7'=1 '''"' .r::. ::-1· J••l=::·::r· :•'::l:'•:••·t·:::•n:=.•:::l:•+':.~t··•••: ., ••.•. 

~ J i .J .. ~,.~.d .G-J .. ,? .. Bfl 
..:...:.~ ........ :-::........:..:..:....· .. -~_:_ . . . . . . . . ... . . ' . ·•.,r r 1100-41-4 wthylbenzene 1110.10 

3 I 00-42-.5 S1yrene . . 0.30 
IJ 
.,....r.;~~-r:~~;;;;;;t,~=>=~t:cr.;:s:, .• ~.,. :;'1: ·>~r=•··::•=~<·:::ol'''''' ····•·· :d;Jj_ J_c ·..V' =/L•"'~i ::':'j'f''' :·::·:' 

~II 0-75-8 
O~"'S'"'f 

Comments: Noles: Shaded rows are RCRA compounds. 
(po.:..v"i.> 0 arr'·~~ :n, S-,tla.) ..01, -()~I -08' ,u -I I o---ly. 

'1tt.=rA?f ·-,-~J 
-/oiA"'P.~ llrppr;~<~l( 

Reviewed By: ~ 2 .:z-~ Date: IJ./;61 P"i 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: No.--- M ~fk'" Sysle ... J ARJCOC il: (:.o'J. 9 )-D lc,o ')..8 n il of Samples: "3 Matrix: -~th'-lo-"'""""'e-"=.U=----------
Laboratory: G f- L Laboratory Report#: '190'1 ;1)3 'tftl Laboratory Sample IDs: Cf <tO 'I ).;J.~- D'-1 1 - '·7, -6 8' 

Methods: ~PA ~~60A Batch#s: 15~0 7~ 

iCC . .. . ill'!''!llillll~~,~~ fl,,,~[~~~~~iiii;-r.m:.::::::;:;:;;,;;.:;:·; 
v \/ r./A A/A /1/ll. !IIA N 

P" 
I 
I 
J.;":; 

1 75-15.0 carbondlSui.fide ·./ 0.10 ;./A J ·-:7 
1••/ii::(n•••':•Y••••=I:•;fn::: 

1:·: ::1••·····:: I •:>:r:t:l :::''f::{l':·::;;,·:;r::::;;q ::':,;::i:J2WETI':: :?::''il'iC''''''''i? 

1:::: lnTiJ!''':I ::::iJ•'t' c: I :;:::::ff2dtEAU''"i\:::::: 1:::::::,:•: i:i:. • 

:::;: :~~:~.;::::!;! ~~~:i~~r=t1>:-::.ltlf!t1l1~ ~f~~r':;;,:~i:;:i:;;;,;;·:;: :~;im!i :!~:!!1111 
~·.- ~~?~f;~.m:, ~:~~i~~t,~f~~~tm:m·:m:t~ :~: ~~~:t· ;;:~:~;:, 'ti::t:::·: 17·-~:: :'ll~:i::·:, :.~;::l :;.:.;;"n ~ :pt::l~1tii~1Ft~~~t~f!l!i~~~~~~~~f,!~~~]~1,@ 
2 71-55-6 1,1,1-trichloroethanc lv' 0.10 v ./ 
:z:, s§~23;5, '''" t~rbCinteifll(hi6rie~~::\(J::m:r IV': &.to:: :•=·:!' .•::.:}: ''t na:,:::::n:.::::J:,:: 1 •· '=f • ,,:l:'::r'•••d ,, •• , r::c'rT··. 
2 75-27-4 Bromodichloromethll!le ·../ 0.20 ~ 1/ 
2:::: ?~~8H''''''':IJ't.:ilrdllCifoiinlilliili?WM•=:IW' QJU:t1~'''ii.tl••:~;::: .1.-.·~:::::::·t::::::·:::: .l?''it::'WililiiiD•i:l:•/:il/=:ii:H:E:/I,UL'J::::t:;;:::<.•l£:::::t:::·· 
2 10061-01-5 cis-1,3-dichloropropene 0.2j)_ v v 
zi > 79.:0.r;,i;''F'• :: TrtliiiiOroetlliineiiii!i?iJttUFtt.t: u;.,v .. :::, ::::::: :::/ 
2 124-48-1 Oibromochloromcthane I" 0.10 V "\7 

,,,,,,,.,,.,,,,,,.,;;;;.7l'l•t,zn•\.7i:•:';:t'·:m:r:?l::::·:t•1:•rn=:tr::::r:r!;p;::•t•r•::n'::.;::.?::J:::::t•rsmn::::·::::::.::-;::rt?rr··· 

2 79-00-5 1,1,2-trichlorocthanc Ill' 0.10 .,/ \/ 
L 7F4VL :: B~iii~h~:iii:ii:::;:h:)):~t:nttd~: ()';,nC ):;:/: /'(i: :;::v~:y;: ;:::~'''' rr·---;.---. •.·:.:·:• . \~t'J ::rr:::: 1 '::::r••:·J ::'::t• :··1·:n•:''n:•·::n:x ,,,, .. 
. 2 10061-02-6 trans-1,3-dichloropropcne lv 0.10 v V 
2 75-25-2 Brotnofonn h/ 0.10 J \/ ../ 
3 108-10-1 4-methyl-2-penW\one J 0.10 w-A ../ V 
3 591-78-6 2-hexanone [."v" 0.01 ·../ V 
L' tnts-4 =::= Titrllth1ilrii'~t•len.e••=•&ur~:·:;~n:e !)';~o< :::i=H v: ::~;:I:TiV:ITI: t=:r •·J::rt•:TTTfS:J····· t 1· l'•l: ] <::::1 :f::;u{lY•:&fS'J~ ,,,. 
3 79-34-5 1,!,2 2-teltacllloroethanc lv' 0.30 V vi 
3 108-88-3 toluene(IOxblk) [;/ 0.40 v' v I,/ I 1/ LlL 
3 •os;9c:vt•:•·' tiJtiriiii~JU~ii~:•'•'mmv:·:•:'• !HCi?l.Illi' •=::==='= ::~:v,::=:• ::=v:::::':::r•::t :::=•:•.•:TIT n~''t••:r•r: •L:: ,, .. ,,r,. 

];J JJ00-41-4 p~thylbenlenc ~~0.10 I I I ~ I :j-
f3TI00-42:SS1Xrenc .=0.30 · 
13 

F,~, 

IJJ0-75-8 12-chlorocthyl vinyTelhec- . 1-T_-=-.:-.J:.::::~r----l-~ I /1/.A I JV"Pr- I ft/A 

lroi-'lS"-'11 v.-......1 A-u:.~k. Jvl 1 --~--~··' _..L_ l_v 1 V. ~ ~ 

Comments: (p~~~M~t ,.._,-+o~..._t 0" t>. S -17l.t ~ ~ t\u ,;~6~ Shaded rows art RCRA compounds. 

Q> s ...,~.u cV'C- G1:. c-J ·r6 s . 

vA-M.·~ Af9i~v 

Reviewed By: .g;;:: "S?" %-<$.- Date: W/ 1,/9 ~ 
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Volatile Organics 

Site/Project: AJo""'-fQ iph1. Sy.s·h:-f ARJCOC II: 6 0 ')..tJ.u (6 Q ') g 17 

Laboratory: 6 "- (... Laboratory Report II: <f 'jO 'P·.J8 A-1& 

Batchlls: 15~07), 

fl of Samples: ;).).. Matrix: /Cf .sc; I / 3 <tf"'~'"'-l 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Page 2 of2 

llllm-1&11-1!111111111~1!~] [~il'lil1i~: !~''.i[,i~~W~i~[u, 1!'~·,'~~,1.~: 
1\\\ 
Q~Se~ I ~~ 

~ 
~ 

SMC I:....eromofluorobenzene IS 1: Bmnteebhn:eJRe~~~~ .... ~ 
SMC 2$'1 DicbloFeethane=d4 IS 2: 1,4-Di~benzene-J~ \1 
SMC 3· oluene-d8 IS 3: Chlorobenzene-d5 v 

Dibf.'-1A<l.f1 ..... ,'\?~~ tt>c! 
IJ.III'f'f 

B-19 

~ 
~ 
~ 
~ ............__ 

C(..libn-< ~~"" , 

· ~ 1,1-J.;V..Ioru~~t.--< ~ {r . ..,l...141.t.:ca.H..~ ~J •"'i~ .... l c; .. ld,, /l.f-J 
..( J1- i"'C.f.""~( .-., ...... ;....,..._,.._-', ~II ~,ct~. So,.....p~ rti""-1 l:r ~ 
NO ~....,;II ~ r;..,.e~l;{rt.-J \'I.A:l, '' 

='> cJ....tcYo ........ ~~, cxc..e-~ .... , J- k.~t-. .. &-. , ll..,J v•t..., I 41c.t·r ... ·k ha.J C<.,ll 

o/. tl ~ ..,. )..:! % • . A-ll a .S" <!(. • S "7'ID rt,S .... l \:t v-,..,. AJ D • iC-s, ;;'V> J c:..\,. 
~ t ..... ""'tr..t:eJ. 



0~e~~olatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project:/\b ... -fR ~~·'-S~k-J AR/COC#: lo:J= <!}/~Q').Ifl7 t~lll, LaboratorySampleiDs: f1tJ1J)~-071-06,-c)"f,-t)1 -t).-t8,.-.;t, -)'4, -) ], 

Laboratory: G& L Laboratory Report#: <t?o 9 JJMtA 11 
-Jo,-n. -H - ")1,--,;J, ~s~,-'1i>It ."5't.-">7 

v f i I I I 

Methods: £ PA g '). 7 0 "-
#of Samples: { 'f Matrix: Sod Batch lis: /5'801 6 

]: :;~::: ii~~~~~,~~iJiii ········ .... 
I V V 1./ V 

I• I BN llll-44-4lbis(2-Chloroethyl)dh; lllo.7o I l I v I i/ I i I i I I l I I I I I 

I• I A 95-.57-8 2-Cblorophenol 0.80 I I \j l / I / I V I \1 I V 
BN 541-73-1 1,3-Dichlorobenzene 0.60 

t·: ::rm:: •q~;~:~·t· ~~1~l?fWiit.fi~!:inHFnr f:: *;~~:E 
I BN 95-.50-1 1,2-Dichlorobenzme 0.40 •./ 

I A 95-48-7 2·Methylphenol(c.t:."tS"I\ 0.70 ·./ 

I UN 108-60-1 bU(2-chloroisopropyl)ether ..Y 0.01 \/ 

I A I 06-44-.5 4-Methylpbenol 0.60 /If /r 
I BN 621-M-7 N-Nitroso-di-n-propylarnine 0,.50 'I/ 
r< ~.tJ . ~?~TI.~J::n: if~~~H!ffii#iihli~:?fJW!hi!:: :hf ~;MY Dl\2\V:t: 

.~i~#~¥#.~~:::::;:::::;;::_:::::·:'.:::::: 
Isophorone 

l:z I A j88-7.5-S 12-Nitrophenol lllo.Jo I I I v I o./ 
2,4-DimethylphetiOI 

bis(:Z-Chloroethoxy)methane 

12 I A 1120-83-2 12,4-Dichlorophenol II lo.:zo I I I V I J 
12 I BN 1120-82-1 ji,2,4-Trichlorobenzene 111o.20 I I I \)' I 7 
12 I BN 191·20-3 !Naphthalene lllo.7o I J' I v' I \/ 
12 I BN lt06-47-8 14-Chloroaniline I 110.01 I ~~17 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

h I 13N 191-~7-6 12-MethylnaphUJalene l/lo.40 I r I v I ·'If 
3 BN 77-47-4 Hexach~ocyclopentadicne 0.01 -.-- V' --\~ 

3 A R8-06-2 2,4,6-Trichlorophenol 0.20 V V. 
3 A 9~-95-4 2,4,S-Trichlorophcnol 11 0.20 \ V V 

Comments: 
(O~·ttJ J.01-p· .,.,r..s; s .... !,~;\hJ., ~~~ td ..... tb- ,.vv ~ 1"10 P..~h c""lc.. .... le.t~f 
(3:) !J c ~ ..s"'~ .... ; ~).c.J .,_ ¥\a. l.V C.. 

(} Cuv %0 "''P'·~~ \-o $6.-plJ.,.\. -"'~,-S'I,-S"'i,o-.A -!;"1 o .... t.,. 

JI7T7TviV"' lv 

viJI~ ./ vi..L 

~ ~ l7 
Notes: Shadtd rows on: RCRA conlpOWlds. 

Reviewed By: ~ ~ ~ <f>,. 
B-20 

I ~ I ;v' 
11/A.:: N~~ Appl;~~ ~ 

Date: le.L//6/'P y 



Page 2 of 3 Semivolatile Organics QU ).~J.U ii'O' • 

Site/Project:,M,."-fR ~h-t ~y.s~~ ARJCOC II: &tl~li~o /6<iJ_f1 I ~~Biift Batch #Is: --"1 ....... 5..~o~.8'~0~1-=h~----------------
Laboratory: 6 ~c.. Laboratory Report II: 'f1()f!j .),;}y!lf'/IJ 11 of Samples: . J1 __ . Matrix: .5a:l 

·,ii!::::1·tmr't'::.t:':;·:l•'r::·m:r::itll::::::::;:tt::;:r:!i!(l!:·::·:~m:lr~:l1!:fr:f:!!!~ 1 1, , '" I' 

ll~t~r~ta~tra!iil~"~lliilllilllli,ll!+l'''., .. , ... ,,,, .. 
13 BN 91-58-7 2-Chloronaphlhaleno v 0.80 #A. '1/ V V -;L fr'4 Jf_ AlA i/ 
13 I BN lss-74-4 -ri:Nilroaniline ~r~= \ --ITio.oJ I \/ 1- ;/ r v 
13 I BN I131-11-3IDimethytphlhalate . I \ lo.ot I NAr I ,/ I ..j 
13 I BN 1208-96-8 IAcenaphthylene I 110.90 I \ I \/ I \1 
IJ I BN 1606-20-2 12.6-Dinitrotoluene 1/10.20 I 1f I v I ·v 
13 I BN r99~9-£--13:Nitro~iline _(~"'\ -_) I I lo.ot I v I 1/ I \/ 
13 IHBNl83-Ji-91.6.~.Phih~e ---. - II lo.901 N~ r·-,/T ,; I I I I I v I ..; I v'~L£I____V"_LL 
13 I A jsl-28-s 12.4-oinitrophenot II lo.ot I v I ;; I J--1 I I I I I I I I I I J I I I I I J.t 
13 I A l•oo-{)2.:714:Nilrophenoi- ~ n -II lo.ot I v' I v I ./ I I I I I./ I \1 17_L7[ 'l' [3S:~ I I I I I I 1-J]. ~ 

BN 132-64-9 Dibenzofuran 

::n.N••• ~i\d,4~~l· l.i~~P.!m#.hl#i~~#w•::u:nHn::: 
BN 84-66-2 Diethylphthalale 

13 I BN I 005·72·314-Chlorophenyl-phenylether I \10.40 I \ I V I v 
13 I BN j86-7J-7 !Fluorene I \ Jo.9o. I .JI I V I v' 
IJ I BN jtoo.ol-6 14-Nitroanitine (,o-) --1 Jlo:o1 I \} I \/- I .J 
14 I A 1534-52-1 j4,6:0initro-2-meihytphenol I 110.01 I #A ~-~ \/ 
~4 BN 86-30-6 N-Nitrosodiphenylamine (I) 0.01 

4 BN 101-55-3 4-Bromophenyl-phenylether 0.10 

~;: )3~:~ :~~~7£L ll~~~~~ii'§i#!#.!#i~lUlli:tiLU'' :" :: 1/i~Y 
... 

i{q:;:1~Tl~~~~;~:i]~#~!##~~~J1\itr::i::'::n:.::I:HoA~U;:.r,fi:}iFiiU!Yrt!:iB:t;fl::':'J:mml''(i''lH'r::f,':tl(JniV't.W1F&7!l:::~ZI.:i)'; •.•. J:Y'::..:IYidill'II'!'YJF:nrri:':'''J•·•:·:·••·I··.· ,,: .. 

4 I BN 185-01-8 !Phenanthrene I /[o:?OT 1-1 V I v 
4 I BN 120-12-7 !Anthracene I lloTo I I I ·./ I V 

14 I BN [86-74-S !carbazole ITID.OI r-1-rv I v 
j4 I BN [84-74.2- [oi-n·botylphthalate I 110.01 I \ I v I V 
14 I BN I 06-44·0 IFtuoranthene 1/ j0.60 I I I d I V 
1 s 1 aft J 129.oo.o l'yrene 

[5fBNl 115-68-7 Butylbenzylphthalale 
Jl / I vL .JI _TT/ 

---------------..-..-.---r-o----.c-----.--.-
3,3'-Dichlorobenzidine 

Benzo( a )anthracene I '1: ~ J! ,It ~ v 
Comments: 
(I)~~ d..u.p • .....ru ~ s ... b-.-~~. All o'i:...,5 .. .t~ Ntl; """" ({flh c"'le ... l"--1-f. 
@ /Jo f"A S~A-f..,...:~ e.-. -~ eve:... 

-!Jf;, J./.tr AIPl~lt 

,~ (.C..Ii r:l{, ~ .. rr'·'r:!a .4<> .s...,u.) -~t,-s-,, -s-'1, LJ -s? ~ ... toy B-21 



Page 3 of3 Semivolatile Organics 6 0) ~J-.J 

Site/Project: N~-f:~ ?c.p\-.:. S*J AR!COC #: fi&f?of:f~a( d()J.~ 17 Batch ils: -le-:::5")-..:iSIL-0~1 (,L-----------------
Laboratory: G& L Laboratory Report#: 910j ~ :Jtlc/1) #of Samples: I 't Matrix: ~.-1 

ll'D/W/'T!!~~m~!tiii'Y}!iiH?fl:WI!III~~~~~~~~~ lti,I!IJ! 
s BN 218-01·9 Chrysene NA. v V_ \1 N'A v AlA v 
s BN 1117·81· 7 I bis(2-Ethylhexyl)phthalate 0.01 ~.I v lv' 
6 BN 1!17-84-0 IDi-n-octylphlhalate 0.01 NA I vI v 
6 BN 1205·99·2 I Benzo(b )fluoranthene 0.70 JIV lv 
6 BN 1207-08-9 IBenzo(k)fluoraathcnc 0.70 .A/A v _\L 
6 BN 150-32·8 IBenzo(a)pyrcnc 0.70 I v -v ;v· 
6 BN 1193-39·5 1Indcno(l,2,3-cd)pyrcne o.so ~ v 1v 1-:n"\ 
6 BN 153·70·3 IDibenz(a,h)anthracmc 0.40 v \/ ./ I 
6 BN 1191-24-2 IBenzo(g.h,i)paylcne 0.50 /VA ~\./ o,/ 

IMI lll:I-U-71 u -J.'tl.....J~ v ..... I :~ v. 
I 1\. I ,VJJ I . "'.~-ue~ 1 ,1; .u v I\/ I .II .y 

_J.; 

Surro2ate Rr , Outlien 
NA~!VA f>yJir«.~ltJ 

F.:,:,: .,.:,;;::.,::··;'·"::,:~: :.:;,,.:t;::.;bc;;··· ·. ,,.,.,,,,,;..::t:.:;Eu;~;t~Ui~%\~4\~'d'if~::}::~~~~MT®iWf~r 
1'·:·:•·,::'"" 

AU 
peJ.,<;c) 

..... 
Comments: 

W 'h'tJ.~--J.~p. vvc;-.s J"~..,_,}'k.J, A-ll r--4 ... 11-r .NIJ· 1'\() (J.PDs c-P,.lc,o.t<;-k,4, 
/ 

r---

SMC I: Nitrobcnzcne-dS (BN) SMC 2: 2-Fiuorobiphenyl (BN) 
SMC 4: i'hcnol-d6 (A) SMC S: 2-l'luorophenol (A) 
'8MS 7. 2 !-eldblophuml jf ( 4

) ~ filcf8 8. t,l .. mtWOiebelae • d1 (QN) 

<2i ..N<~ ..r: ~~ ~ .... s....... ;Jh:...J d'- J'(. (. 0 c. 

(;!) a.v 0
i.;() ..,f'I·Q hi S'--f"~J -Yf, -611 -S"f, ~ --~--, ""''>-· ~ 

-............, 
SMC 3: p-Terphcnyl-dl4 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

·~tt1f Internal Standard Outliers 

p~~ 

IS I: 1.4-Dichlorobenzcne-d4 (BN) 
IS 4: Phcnathrme-<110 (BN) 

~ 

IS 2: Nnphthalene-d8 (BN) 
ISS: C!vy.me-dl2 (BN) 

-;-_ 

IS 3: Acenaphthene-diO (BN) 
IS 6: Pervlene-d 12 (BN) 

8-22 
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Semivolatile Organics (SW 846 Method 8270) Page 1 of3 

Site/Project: No~· fi $;e+ic.. Sy~ .... .f AR/COC #: 6 OJ. g ¢-u 16oJ. 8l"J Laboratory Sample IDs: _-.~.Cf..J..'l..!::C~1'--~~J..!.o&'!.--·-_;~::...~==--------~~-
Laboratory: G E: L Laboratory Report fl: Cf909 ./.;l~ flr/0 

Methods: f-PA. gt 70 C. 
#of Samples: l Matrix: Balch #s: . I J"(fD 7 f" 

·~:j~-~~~-·llll~~,~·lll ~Jil'~l11~~~~~;~J 
11 I A IJOs-9S·2 IPhenot lvlo.so I NA I V I v I UJ' I \1 I \71 /I \1 I Nt..l t\/41 NA I AlA I ft/A I N-'t 
11 IBN l111-44-4lbis(2-Cbloroelhy1)ether Jv1o.70 I 1 I v I v' 
11 1 A 19s-s?-s 12-ChlorophenoJ lvlo.so I -!r v I J ·./lvlv 
I BN 541-73-1 1,3-i:>ichloro~~ V 0.60 

rn: ;:Jj@n ft!~~:~~t; H1fpl@ii@.~!Wi'r':mn vi qiMit 
I BN 9S-S0-1 1,2-Dicblorobenzene ..,f 0.40 

11 1 A 19s-4s-7 12-Methylphenol (o-,!"Qol) IJio.io I v I v I \1 
I BN 108-60-1 bis(2-chloroisopropyl)ether 1/ 0.01 A/A \J V 1/ J 
I A I 06-44-5 4-Methylpheno1 0.60 \ 1\) A N A /1) 4 1\1 /). 
I DN 621-64-7 N-Nitroso-di-n-pro~lamine lyl O.SO J v \/ 1/ V J 1/ I V I V 
L :WF 6l;'P~(\ l1~~~~~~~~~l@i:;!{!:Uhi ''':; 
:i) ,;ii~C ?.~f~H{ H!~Si!#iii#li(::.[./!:\@:f;;ji:t:t::T t;, ~iip[i} 
2 BN 78-S9-J Jsophorone ·./ 0.40 

12 1 A lss-7s-s !2-Nib-op~l lvlo.to J I I v' I v 
2,4-Dimethy1phenol 

bis(2-Chloroethoxy)methane 

12 I A 1120-83-2 12,4-Dichlorophenol ~~0.20 I r I .;; I \/ 

!2 I DN 1120-82-1 11,2,4-Trichlorobenzene lv!0.20 I I I J I \/ 
Naphthalene 

4-Chloroaniline 

12 I BN 187-68-3 IHcxachlorobutadiene ~~0.01 I I I \/ I .J 
12 I A js9-S0-7 ]4-Chloro-3-methylphenol l\110.20 I l I y 17 

12 I BN 191-57-6 12-Methylnaphthalene 1Jlo.40 I I I V I \1 
IJ I BN 177-47-4 IHexachlorocyclopentadicne f\7Jo.ot I I I V I \/ 
13 I A lss-06-2 j2.4,6-Trichloropheno1 fllo.2o I I. I v I \1 
13 I A 195-95-4 12,4,5-Trichlorophenol JVIo.2~t \/ I V 
Co~Jtments: . 

.JIJ'Iv 

71vlv 

Nat<~: Shaded mws arc RCRA compoUnds. 

. ~ tV ·• 
_.ifA;;AI~+ 4,APl.Cd.{cz 

Cl~l/""0 pirf~ ''"-t.J ~,... (1. 5"""'fla --'re.- ~•-1\v SO 6. 

~S~lt. •'s w.. ~6. Reviewed By: .;:;;:::::;= '"9- ~~ Dale: I..;J./'I4,/*7z____. 

B-20 



Semivolatile Organics Page 2 of 3 

Site/Project:t/o-..·E~Scpk, S')~·h-.s ARICOCII: 60J.i).O/(OJ.817 Batchlls: _.,.!.I..::.S'....:::Y __ O_?_'l-________________ _ 

Laboratory: G ~ L Laboratory Report II: Cf. 'I OCf) ~ g A;{ ~ II of Samples: I Matrix: A f lA u"'<J 

(;~,;:[ ~-~~~li!l~l;lll lil~llilii 
3 BN 91-.58-7 2-Chloronaphthalene })_ ~,80 ___1/ v V \/ #Jr, /VA. N!J.. 

13 IBN 188-74-4 12-Nitroaniline { 0 -) 1\/lo.ot I V I ,/ I V' 
Dimethylphthalate • 

Acenaphthylene 

13 I BN /606-20-2 ~~.6-DinitrotoltJene t\/'10.20 I V I V I ~ I . .V 
IJ I BN 199-09-2 13-Nitroaniline (""". '\ I vlo.ot I v I v I J 141 f 0 
13 I BN lsJ-32-9 IAcenaphthenc b(l().9()_l_yA ~~ I \/_ J ./ vlvlv 

IJ I A jst-28-s j2,4-Dinitrophenol lv1o.ot I v I v I ,/ I-$-~ 
13 I A ji00-02-7 14-Nitrophenol 1\110.01 1/\./A I v I V 1·~0.) vlvlv 

Dibenzoruran 

. ··'·--'-·-'''. .. .. . '' '--'----' 
p:;:: J'i!iHtlillUJ:.iHiii;H<I : ' . I .. ; .•· 

Diethylphd1alatc 

13 I BN 186-73-7 !Fluorene LLliJ~j-~ J -~ I \/ 

13 I BN ltoo.ot-6 14-Nitroaniline_{.D._-\___jY!o.ot I if I V I v 
14 I A IS34-.52·1 14,6-Dinitro-2-mcihytphcnol lv1o.ot I v I ~ ~ 
14 I BN 186-30-6 IN-Ni!rosodiphcnylaminc (I) I v10.01 I /II' A I \/ I v 
14 I BN ltot-.5.5-3 14-Bromophcnyl-phenylcther lv1o.to I { I ~ I ../ 

·:I ....... :::·:. 

1::·· ,. 

14 I DN 120-12-7 l Anthracene I J' lo. 70 _l_ i I \/ I \."'_[ II/ 
14 I BN 186-74-8 !carbazole !Lio.ot I I I v I \/ l;t.J. 0 
f4 I BN 184-74-2 jDi-n-butylphthalate I Vlo.ot I / I V I \/ I 1 f 
14 I BN j 06-44·0 jFtuoranthene l/10.60 I I I V I V I V 

Is joN jt29-00-o lryrcnc lvlo.6o I I I ·./ J v 1-.}4.0 vld'_LL 
Is I BN 18S-68-7 IButylbenzylphthalate lv1o.ot I I _j_ v I \L_J 1/ 

Is I DN 191-94-1 13,3'-Dichloro~_dinc . lv' lo.ot I I I \/TJ ~l. "t 
Is I BN 1.56-55-3 jBenzo(a)anthracene J'/lo.RO I -lJ I ·./ I \ / I V I \lt l \ ' -~ 
Comments: 

(b ~~~ ~er~ 0" CO s--tJI.e ~ GO-,.ClV S 0 6 • 
Fllr ·M\~'·~~ 

~ S"""'{'t. ;~ 4-- f&. 
B-21 



Semivolatile Organics 

Site/Project: }Jo" -~~ S..p\; \ .S"yS \e.AJ 

Laboratory: G E: L 

ARICOC #: fo'J.H)O /6 0)8 I 7 

Laboratory Report#:. Cf 1()Cf )li At~ 

Page 3 of3 

Batch#s: l :r&·o 1 ~ 

# of Samples: Matrix: ~ .... ~lo(J 
. --~~~~~~· 

~~ .~,~1111~11111111111~.·.,,, ,.,,.,.,,,,.,.'"" 
• & Nil. tVA. tift NA. . Nftr ..1M 

Is I BN lm-st-7 lbis(l-Ethylhelt)'t)plrthalateJ\f Jo.ot _I __L___j_y_ ~ 

Benzo(k)fluoranthene 

Benzo(a)pymae v 
16 I B~Jl93-39-S llnden<IQ.~-cd)pymae I vlo.so--- I - I I .; I.\/ ~i!:-g 
16 I BN js3-70-3 IDibenz(a,h)anthracene I J lo.40 I I I v I \1 I \/ 
16 I BN jl91·24-2 jBenzo(g,h,i)perylene Lv' lo.so I _l_l·,/ I v'_ ~)'t.'-1 
~ IW-U-11\ .l-cJ.:I)I..e..yl'-~~~1 vI I I I \/ I v I v 
A I N.}J I ·"".n:.c.~\ I vI I ..Y I v I v I v ~ it ' v 

NA:: /J.Jr ~l·'-'·~4. 

Comments: 
0~Jt,.,.JO p.f,.,-J ~- 1A S-f~ !ib- et-...t~l"- 606. 

SMC I: Nitrobenzene-d5 (BN) 

G> ~"-1'~ ,s (1- E tl . 

SMC 3: p-Tetphenyl.dl4 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

~~--..,.~·-

c;..t,~:,,... ~ .. , ..... : 
t:::.."> '3-.... ~~d ......... ·u~. ~ ... J "' a.v %0 /'to%. ·/\. 

~ S)()C, ~"'C.S.._ j l """.S _;v'/) ~ ,_....;/( C.. 
t""'"•+.-.:.J \' 11\J:, •• 

··· ~~~~!'~ r~i~ ,$,~ ~}~~ ;';~f ~;;~"'~ ~·~!~ ~.ii L•~lCI ~.~ '~J~J~tt' ~.~~.?3; ;2~S~~~~:.~:~. 
~~. -,____ t- C{....; •'I.Jtl.s ou.\-s.lc4 ~c. ,,.,..,.~. At/ "'~oc. 

IS f· I.4-0ichlorobenz.ene.d4 (BN) 
IS 4: Phcnathrene-d I 0 (BN) 

IS 2: Naphthalene-dB (BN) 
IS 5: Chry~ene-d 12 (BN) 

IS 3: Acenaphthene-diO (BN) 
IS 6: Perylene·dl2 (BN) 

B-22 
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I 

fV.~ (, !..~. 



High Explosives (SW 846 Method 8330) 

Site/Project: /JOI'-EA $apf,'c ~5~ 
Laboratory: _G~f:...!L=----

ARJcoc #: 60'J. 'lJ.o /GoJ.-8'17 Laboratory Sample IDs: 'rio'/ »A -c)J., -o6,-rYf,. :tl,. -15:.-1~ -J.1 1 -2'{
1

-J. 1, -]01 

Laboratory Report#: ccr ocp )..)- M''~ II -31,·- 3t,-J, ~-'tJ, -vs-; ,"18,-S"I, ~S\1~ -~ 7 

Methods: tPA-8330 
I of Samples: I <1 Matrix: so j) Batch #s: I <,-8 0 I ':l 

[2MI--41-0-I 1-lMX 1-1 1 v 1 rr-y~-,-~ \1 1 7 1 .1 1 v 1 uv~_vriAZA r-;;;r--- 1 -NA 
RDX II I I I i I I I I i I I I -, I I I t I I I I 

~~;;_.,:.-..j-.:=.:.. 
1 3,5_. 

[99.:65-0 I I..l-din1 
98-95-3 
479-45-8 I 
11~~96-7 

2-amino-4,6-dinitrntnlo'""'" 
4-Amint'\-? I>..Ai, 

1121-14-2 12,4· 
fiOfi-20-2 b6-:<Jinnro•u•ucm:; 
188~72-2 - I 2~nitrotoluene 
199-99-0 _ I_ 4-nitrotoluene 
19~-08-1 I 3-nitrotoluene I~ 
178-11-5 I PE1N 

-1 IJ, I:V ~ I :V I JJ I if ! J 1--¥ -I -J' I JJ I V 
ll/!lr I Alit I N~ lvlt I N..t I AlA I 1\/..t I ..,vir L#lt .. L/J/tr I tt/4 l____t..[l\ 

..,...;;: (./) IJo .~1.!. s ... !:,,...,rh:) o ... ~ c.vc.., 
,(e) -

~~---..rv 

II 

-NIt;. AJ~t- A.pf!ltC;cD.<t 

Confirmation 

_, ~-~~P.i.~:: ·.: ::i,:¥~~80!' :::~P~iiF~~r:; ~-:·~~-~'Ji(~\:[:;= ;:!:i·it!PI'ti::::-;:;: fij~q\~:,:3:i~W -=7A-tr Q( ~. ,A./v Jc.,J..c. ~ ri.M\.1,-.~.'.:.J. 

ML 1--

-/JL-A 1\1\) 
~ 

Solids-to-aqueous conversion: 
mgikg 2 flg/ g: ((fig/ g) x(samplc mass {g} 1 sample vol. (ml}) x(IOOO mlllliter)]/Dilution Factor -Jlg/1 Reviewed By: ~ .., ::> :::;;e::::,_ Date: 4zl. / 16'/95 

B-17 



High Explosives (SW 846 Method 8330) 

Site/Project:.~- fR $pb'C. ?,s"'-~J AR/COC #: 60 'J..~ 17 . Laboratory Sample IDs: __ Cf...!...!..Cf~O...!.Cf~).:.:;:L_s8~---=-l:.-=1:.__ ________ _ 

Laboratory: GEL Laboratory Report#: 'l1 o'( J.:l ~NtJI~_t ______________________ _ 

Methods: f::f A SJ 3 J 0 

#of Samples: Matrix: ky"'-~~ ... .s Batch #s: _....:/'-''):...;::'8~0~1 ]~----------------

,,.,,,,.,.,.,,,,,,,,,,, 

~~~9!_-41-o I HMX __ ~ ___ ~--111 L_v' L v _ _1 _V__I______IL_ L ~ L__L UL___iY=r=J/~-V T.AIA rNA-- I #A-I 121-82-4 I RDX- u -- - ,~, I ,- -\ I -\ I I -, I I I ~--1- I I I I I I I I I I I 
QQ.l'\.AQ I ,3,5-Trinitrobenzene '!/ 

199-65.{) I I ,3-dinitrobenrene jj 
98-95-3 Nitrobenzene 

13557.2-18-2 I 2-a,mino-4,6-dinitrotoluene ILl 
I 19406-51-0 I 4-amino-2,6-dinitrotoluene I ,L 

121-14-2 I 2,4-dinitrotoluene I\/ 
11\M.?n.? I 2,6-dinitrotoluene ___jv 

2-nitrotoluene 
4-nitroto1uene 1/ 

I 9-9~8-1 --T :3-nftrotoluene ~- _ _j I' I ~ ~~, ,u ~ J-4 I ~ I ~ I ¥ I .¥ I ~ 
17&-11-5 I PETN IT-~ rV.k I APr K-4. L~ I Nvt' I N~ I Al'.-1 I ;V.fl AI! I -" .IL v ,. 

:::,:'§;ffi'rl.,;::{Ji aF~~~n~~ "" £<1. 
M--...V~,Mlf 

~sw .. ··-"'v 
_."/ A-tl Qc.. .-..·""· Ale> Ja.~ ~ ~~(rJ,'c.:(. 

Confirmation 

···· ;s;:;ripl~,, .. :.,, .. ,,·:9~'~:~r:;·;·:l :'Rr'f.J·~:~~r:,:·t·:·:• :~~·~p~~:~:.1:nm:::1i.;~~~·:~m;;~::Migl~:i~f&::::: 
_A/.A 
]V~ l l I -r--- -

Solids-to-aqueous conversion: 
mg/kg = 1•g/ g: [(ltg/ g) x (sample mass {g} 'sample vol. {ml}) x(IOOO ml/1 liter)} I Dilution Factor • p.g/1 Reviewed By: ;::::;:::z..==- r-;;-;... ~ Date: I ,,1// et'/ z 7 

B-17 



PCBs (SW 846 - Method 8082) 

Site/Project: /J,..-fA Stp\·~ 5~s+e.-J ARICOC #: 60~ )s ;)..0 / 6o.l817 Laboratory Sample IDs: 190'7)...)8--u:J. -vc., -c)Cj. -IJ, -f'r,.-1r, -)1.-24 'J./,-30, 

Laboratory: 65=: '- Laboratory Report II: CfCfOC( 2 :l8 A/G ,, - )3:-~1.'- )Gf' -~.z ,-'t\. -~ 3.·-61. -i'l, -J7 

Methods: €.~A &vg) 
# of Samples: [ Cf. Matrix: 5oil Batch #s: . J$"~ ObS- . ~ _ 

l 1,f:,~~~:fJ]iil~l~~·~ilit~~ji•!!f!ll111!lllj!lfiiiii! 
12674-11-2 Aroc1or-1016 !/' V v Nit V 
Ill 04-28-2 IAroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-l Aroclor-1254 
11096-82-5 Aroclor-1260 -~v--l~r,-J.I v 117 1 v~ I vI¥ I ~ I .v 

v~ ~N<>-~ JJ.ppl. J.~t. 

~OellJ.R-OJ '1£,)(J,4G.k) .J v-u R.P~f cnlc.--.lc..~. 

Confirmation 

~-..--ry; 

s-c~k.l: 

,(!i~~~~~:m~i~''' ; ' , : ,,,,i>!i~¥'1~1' 'm'!til!!:~:~J$!1 ~-~~mP~mw~~m llilfJ''!I~li!~:m' ,~e~:~~~~: -" ~:::~ .. ~0~ "~o-1,:~:-z~~:~~ 
"""'- ..;_..-. \vc"J. WC.-c. ..-.\ . IL....A$

1 
~ c.f. A~ ~ 

~ ~ I I 't :...c . PAss.cJ ~ 
--+--- -- ---

ReviewedBy: ~ -.; 2 ~~ Date: luol//6/P:r-

B-25 



PCBs (SW 846 - Method 8082) 

Site/Project:~ -fit ~~'- S't S~e.-1 AR/COC #: ___:I:J)....:._J-...::.8_11 ______ _ Laboratory Sample IDs: 'f <l 0 c:'f J J <6 - 6 ~ 
Laboratory: 6£.t- LaboratoryReportfl: 990jl.~~{) 

Methods: h.JII\ ~Og'J 

fl of Samples: I Matrix: . . Aq 1... e0'-4.5 Batch fls: IS~5"6 8 

ti,:~~)~j~frt n~l~~ ~! ltilllli; 'tl :!liJ [ifJ!~l~~rmfr;;:;.:n:::;;~;:u,:::• 
v ~ N/'), NJr 1\/.A-

11104-28-2 IAroclor-1221 IV 
11141-16-5 Aroclor-1232 iv1 
53469-21-9 Aroclor-1242 f.l 
12672-29-6 Aroc1or-1248 M 
11097-69-1 Aroclor-1254 v'l 
11096-82-5 Aroclor-1260 Ill Ji I Ji I Jl I l I v I /I ~ Lv1r-l A/A I tJA I ~~ I JJ I ' 

11/',4. ;././ .... /ttll'· ...,.,,(, 

.i~~~K~it~~~~lr1iJ; ~~~~~~~i!ill~1 ~~·:·~·~ .... .., . ._"~. "'~' 
r:==~~~=====t====~~jt========I=~~========:±~~;;~:t:=::::::j~s~~ .~ ~~6. [ :>tfS ... -..._.v 'I 

Confirmation 1-l..tcl.~ T~ · 

:::~mm~~:~~;~~·:,·:: .. ··• ··' :•• .•• : •. :: s~~nrnm,, ~~~gl*:~~~~:':'~t ~mm~:l:illiill:i~~t~ti:!:i~:'=t:::.:;:J::: ;:·:;:=::: .. ~::91~'!·:::.;r:::;: m:§~~~:~#r1::::t.: -=-., SON(Jtt. ....,.u I"C..-c.~~ ..... u " ....... \- Jt
t-otct.'-::1 J~-~.c.. .\-t> lo"" ·'-;.~,-... i Sw-'v3"'k 
~~JV-•'W, ..frt J"'t~"'-t)s ......va. NIJ ~ 
,_,It > 'i'"-"'l:·k..J ''!A.7,l.'' 

--N-A: -
--

Reviewed By: ...;;.<::::;- ......,... ~...-4- Date: /.;..z//6 ~ ,. 

B-25 



Batch #Is: 15'J~o~3ffiP)1 1£ &o~ctctn) 

~g:: 
· .:,.:)':;;Y):i., I I . lli'4'.(' ~)1Y() M thod LCSD I I MSD I Rep. Ana . e.,:; L e SD MS MSD 

1 /··:·•:y.::;~Hi•cf[:• .TAL ICV ccv ICB ceo I BJRIW I LCS j LC I RPD I RPD RPD 

7429-90-S AI 
I •744Q;~_?:•~j~(\J HL2J;;El_\Z:if.:J'''t.lJULRQSEfllislfWiLEL~KL 
--- --------

•uAn A0-4 C~ 

~v-.>v·B.Cu 

~~-~~~~!'.!.. 
-.,.,.n.nc.~ 

iMn 
INi 

Ll3r;; r:V!!::•n 

~
rl~ Field -~ -----~f(z) __ _ 

ICS Uu- Dup. Equip. Field 1 <:::t-I'J lc. ~ 
AB tlon RPQ_ Blanks Blanks 

::::~:-: ~·t·r.¥~ ..... 1 ... :v··:::r.:• •. · .. ·•f 
'''"~:m:I•'JV'AVJ::>N'A?'LJ':vor•lt!"':)@:F:>:•I···~·vc•·I.''J'·:: 

,r::l:ttlll•:m::vsn•nwmrrY'r.-.:··-.:t:: · 1.:::•: 

'''4~0'-~1"~~~~··•1•:~7: I· \I I· \Z:·•·i::.vf:::•J•$l•$i•r :l:Z:':(:j'•.i\7\li:•V:::••t:·~::::: ·q;r.:>\W:•:::::r:JST:Jt~:);;: .••ur::::::::• tiVlli: :: ::• I· t.t~ 51.: 
7440·23-S ~a 

~~ 
'7.un..iii.6 Zn 

7440·28-0TI 

7-JJY.rl;6Jig LV ~ .J' rT :1 : vrf:: J'ji\f;:jij:j ··1n•i: 1\\Zi•·l·l.iio+:• •"' tl&'Jr•J:.YATIT:F~f:·:•l.' :.•JUTI•·:::t::S;.W .c,.l- ·V• · 

CyanidcCN 

Noles: Shaded nm s are RCR.~ metals. SoUds-lo-aqueotU conversion: mg I kg • I'& I g: [(!'&I g) x (s.ample mass {g)/ sample vol. { ml)) x (I 000 mill liter}!/ Dilution Factor ~ J•g /I _11/'A-:.N-.·-r~&l·c~ 

Comments: 
.:.Pc(..~ "'ffl'"~o. .. ~ s.:-p'lt..1-0~~.-d\ 1·\}1 -tS' 1 -t'i, -.3.-~\ e ...... \1 . 
@~; ... 1 a.t .. \-;, .. v-'·w-;. o.pt~"T o"\'r l-t 5.......,._ ~.)1,..\h '?S'O>c Yla..~L. 

Ql IV., ~b s ..... >"'"':\-\.<.J o" .~ c:.oc.., 

B-14 

Reviewed By· --e ,&;: -. 2- ">:: -4 Dale: I .;1.//4-"";e c; 
> 

.,u. S S& b·c:u ... \:. 
~ "'-::;;:::-a/"'1 ~~ ~·.s 

pet.~ 



~: 
_-:;:;.....,. CJ. .,_.~. A., ....,.......... ~-k.. .... \.c...t h .}'\.. --:r:t....~ --.J/or Cd~. ~ C.cl r-c.s ..... l\- t·t S~M-j]'- - )7 .......l .J<...c. ftts 

f'C.:>"'-\~ ~{ -).'1 ~ po.s;~.\..e, .e-t;A ~ b/-l<. c""'·l, 4---.J. .......-.f1 b~ '(_"'-'·"·~r'c.J \' :J;~]. '' 

-::;:;..'-7 A,""""".\ J.e.-~e..'-''\-e.J ; .............. (_C.~ o-J ----~ ~~~. IT,._ f"L~"-th .,.( ~tl S"'''I.Jj ~ po~. I 

~sx ~ 6\-\:: c.,~.'>,~ ._,tt ~ f""-"'\;.Ce..J •':r;B,/!.1,'" 

.::;::::;> jL ~..> ck.-k.....k.J r\.... J1L ~J 6/,._t-. 'fX_ a!o.~OC. ~.J .w.(f\ GJ !;.:r..-l.,.) - Ol -06 -0, -1J -ly 
"1::) -· I' f I I I 1 

-1~ 1 -J.I,-l.,,-~o,-~1. -)""1, -l.fl, -"i~,-'18,-S1 1 -~'1,.s:.-J.-51 ~ po~ . .L.)J<. .f"'t 
61

..._t«>"'-
' . , ~ V""·11 ~ 'l'~.l.t.'l:..) 11 :r, 8." 

w·. -
-=-..., Cct,, 1 a..J Pb i....Q..t {....L~ "loR~~ o-...hiik Q( i·'-:tl, ~~; J'tL Lc.s D ofo P..t-cs ~ RPO!> 

~-' Q(._ c.f';~t·()., fW...,!>IO"'() JA-~ ~ t"'-~1,.+-:~ct. 

~ 4 "" AA.SO 'fl90 
·-:;:;? be-. ~" .,1 "'-"' M.S "I~ R~c_l "'> Q c.. t.~ ·h • 



Inorganic Metals 
Site/Project No fl. ·til. Jtp1-.~ S.,s):.....J ARICOC 1#: _6:....0-...:....)._;..15_1_7 _____ _ Laboratory Sample IDs: _'t:....'t:....O_'~.:....~::.__:::_J._:f?:..__-_.:l~· ..Lf ------------

Laboratory: Gf L. Laboratory Report II: Ti 0 <t J..).g B 
Methods: f="N'f 60tc>f:> l-:w +10:, I £;Pit7•f701\ n!s) 

l Batchl#s: (S:ZOI;.( W-k.•~o),l5"¥0ct4((-b) 

it'~~~~ T~ I~ C~ I~ CG = ~ ~~ MS MSD ~~ ~ Uoo 

::it'':'·;:: .;:i;l:•::n•••:::::•Hll\tblHfOO'F:Fh:t•Jf:'#lt)i\b'(d•l;o;:q::•:WI•lH%[d:t:MV'%1''i\'if:')t!'''''HHHil,:•:(::'l'J''\'Ii'\\i:t•.:.:::.,·.l 
7440-70-2 Ca 

••7440'41~3·~·'' lJ•V:::::::I:: i/:}':l;:?t/:t.WF'i"" 
'7&4n..4R-4Co 

7440-30-8 Cu 
'/4J)HI\I-6 ~~ 

7~39-95-4 Mg 
/'l . .l:l·llo·S Mn 
/'I'IU-U;t-0 Ni 

IK 

w:·:v:u!;··· :.:.;}H;:. 
l.:;i'i'i'•~:'•::i: :;ii\f}''''"' 

I '!7440:.1i"i;.t;o;'::1 V•iLI::Tl •:·•·1:''\/i'i'l: ;•i:YF•r: l''''"l''':''''l"''''"'k'''''''''·':'''f7.<=':L::':h:::'·:EtT::}:o::r:'tt@J::;;::!':':f:':{f2•''·LZi.U2•''·'2:. 
7440-23-5 Na 

!V 
'744R-~t;-6 Zn 

1.74l~~,i:ff>li:: '''? ~·· : 
49.•:Z:S¢:''.\ :: : . 

IL744ij~~.$~f/\ft 
'7AAn ~"' 0 Sb 

ITI 

~i'\~~~iltte:l: J ::::t. ·, v• 1· ·if·::·= I :~;;,r::nUl:::•l 'Ttf•TTf::t·:v':::::.f•m&rnt•lEV":')'::( ·::: 1':;: ITW 7il•::.l311::'L'IV:"':df/flf!i•'Lf}.\3'1':l: :\l:tST =· ''it'•:;: :::I'.=,··~ 

CyanideCN 

Noles: Shaded rows are RCR.-\ mdals. Solldo.lo-aqueou.s conversion: mg/ kg • Jlg I g: [(Jlg I g) x (sample mass {g} f sample vol. {ml}) x {1000 ml/1 liter)JI Dilution Factor - 1'8 /I 

Comments: 
([) k) .....,_ i"tf\;c,.:..k. pc.r~r.....U 0.'\ .:. ~p~ s:n,..._ ~ l'\4.r ~~, 
•~": <" ~- I c:l • \ ,. ' , '. "' " .. '. •· ,;:;;:::;?::::_ 
\JII' -""''" 'I ..... ~J- • Reviewed By: ~ ~ ~~ 
(3) S«--f~ ~~ c~A. ~ 6 · . 

*S...~: ""•"-t ~~~ -"'> ~~ 4h,.:\eJ e. vctl-.... ..... ol... No JA.k,. ct~t.-f,~. 
- -71"':, •< e..,., "e!l"'·liw. ""I"'<-, £4-,..._i~ ....x!J AJ!J B-14 

~ ...... :u b2. "'""~t • ..S,c....c ·'I.A..:r/~l 

, .... :.: 

, .. 

~~~~A-> AJ~ ),pp\·<sU-14 

Da.e: I ;;_//t:/1' 7 



. 
Gener u• Chemistry 

Site/Project: No11.• t~ ~kc Sys-b..-1 ARICOC #1: 6 0 l !S'J.u 16c ~): i 1 Laboratory Sample IDs: 91u9-,;g -oJ,··oG,--o't, ,,J -,s, -t~, -J.I,"".l'1,·J7, -Jo, 
Laboratory: G t: t Laboratory Report #1: '190 ''PJ ll 4-tll 

,, 
·-'3J. -3o.~3't'Y.:ll·4~_-yt"~l =5''1,-5") -----.--, 

Methods: tPA C?Oilt\ (c.v), f:P4 I 1161((,61-·) 
# of Samples: I~ Matrix: _...,5'-'-o-'; '---------- Batch #Is: 1'5"~ iiObS'JO,, (cAJ). 1 s-~s,!)-r brgs-.,-uc, ,.,) 

r 

1 ''"'l·,z~]l]l~J;:·' ,. ::;;,;.·~··· !iiiiV}1@!WiK#'r!lli:ill(§1il ;c:0"''lill'*- '~Mr"'c ··• ,~, !!S':tmi'1t:~ .. m::illl~;.\i~!ll .. ii~;;;~t.}~'vL'"' :·,t::':\ F'illillill 
T Serial Fteld\2 p uJ ~l~ld !~i ''''l:mmm;i )! A ICV CCV lCD CCB Mdh.. I£S """ """ MS MSD MSD R•• Idt ""'· Dup. Eq P· 

:': ~g L Blanks RPD RPD RPD AD Uoa RPD Blanks Blllllks 

~S'i-
C/11 IV J}_ v J .; J / v 70-0 

1~5'40-
Cr':. J J I \/ J J v J.'f- ~ J 

-L-

Comments: 
(J) 1V0 +t...~ c:s· s.c,r~ .. \ ~jt ... \-;o"' 4v..rc..J ~ ~ ...-.<..-~d5. 

(J) .f.eiJ J., .... p. s ... .!, ...... ;~ • . .4,-{l .r·c . .) ... i h .L. -h... P-t. I-.. RI>Ds ~L"'""'"·kJ. 
(J.tJu ~1ls S~A-~1·\1-c..J ""' .Ytt,. we, 

/ ...! Nlf 11111. ..; (t/A (t/~ t)A. v tV-4 

I J ·J t J I J J ~ 

\j:t' 

I./A r 1/Jt ltppl, c-.!.~ 

Reviewed By: ---=-- ""?' .....,. • ,...c;"'::a.-

B-15 

I 
I 
! 



! . . b1 ~Genercu Chemistry . 
Site/Project tJa ... :f:,R ~h"'L ?ts\-e .... < AR/COC II: 60 l SJ±=t- 1,.,,..,,. Laboratory Sample IDs: Cf90'1 );). ff- £4 1 -65' 
Laboratory: ~f. I Laboratory Report II: '1 '1 0 '1 JJ S {) 
Methods: ~i>A,OI.lA (01) 1 f:PA-IIq6Jr ((iy·) 
II of Samples: d- Matrix: At"'-~ Batch fls: I 5 ~ Q 0 ~ {C. AI\ , i) 7 Cf 1 1 (C.,. 0·) 

ICV CCV ICB CCB LCS LCSD MS MSD 
tlon 

v J J J v J v v v ;vi+ N4 tJA N~ !Ji.l, /t.!A AlA ;VA 

\~5"~0- 1 1 1 )'\- ~ &£+ v ~ v v v 

Comments: 
(t S....,i.c. NS~o.Ak N 0 ,· N4 PJI>~ c.c..("--.lt.~, 

NA :..Ah~ ~1;-u,~f, 

·*s ........... OI'\j 
~ Nu :iw ar- Svi ... l J:r ... \.;c .. I"U£"" ;.n.J. ~r ~e.S(:. ~.S· 
~ ~_,.,~!. ~ fl?.s . ~ Atl OC. '-'·'-".- .. -t. N~ JcJ·l:4 ~ '{'v.. .. l; {~ 

Reviewed By: ~ "n ;p=~ Date: /..J#c/ er -
B-15 



•: ~•:t:::~;:1,lli\:-iltl.ili\\l!;~;~.ir[[i!l1;:m;;:;;:::mtl!ti:;:l!1ii=ttr;;['!lm!tl'ill~il!iilill!\11111!1i!:_!11!t:::.:(!\iri\l!i!!ii't!!:~!~~!~:~~~~~;;;;;;~;;;;~;;:~:::;;.;:::·;~:-.r;c,,,,,,,.. . , ..... ,.,, ... ,, ... , ..... , .. ,,. , .. ,,,_, ............ , . . ........ , ...................... , ................ . 
Method LCS MS Rep r-11 Sample Sample I 1 t I Isrr 
Blanks RER 1.7 ID ID so ope race 

criteria - ---- 50-105 

H3 _ _ lth. .. 
1u~23s I I I - I - r I --- - T- 1- - r'f7"i "' [U-~31 .......... 
!I-215/-216 ~ 
[Th-23:2 "" [Th-2~8- ""-IJ'h-23o ~ 
IPu-219/-240 !"-. 
l<:l!!~~AIQ_ha ___ Jh5'ili _ _l_v _I-~ I ,/ I v \/ NA " lt-.in~.:;,,.tile Beta B,; 3} oL-1 -\7 I v I \I I v v J/ -~ 
[Ra-226 "' [Ra-28 
[Ni-63 I I I I i.'l iHlrmt 
'r.,.;;,ma Spec. Am-2411 v . I \1 I AlA l-t1f-l -v I v r NA 
ir. .. mma ~ec-_Cs-1]7_1!).03]3 I_ {__ J J I :\L I V 
lo~m1~a srec. co-6o I ~ -I -./ J [ I I I v 

iA~JJ.i' /kq·;J'I·I06/ .I I v I I I I IV~. t ~ 
A.~.)lV /f!~-Jt~.l.so.6/.0Lfctll IL" I J I L I v 

lT _u 
·' ~;1~-;;;..,~t .. r 

[so-U L~lpha sp~c._ J Y-131 I NA 
Iso~P~- - -! Alpha spec~ I Pu-242- -- -- -T NA 
Iso-Th I Alpha spec. I Th-229 j_NA 
An~-241 L~lph:!_ sp<:c. _ _j ~QJ.-24~ _ _ LNA 
Sr-90--. I Beta rv ingroWth I NA 
Ni-63 I Beta I NA I Ni by ICP 
Ra-226 __ JQe<in_!inatiQt!_l1'fA__ _ _ __ I r-:!A 
Ra.-i26- n I Alpha speC. I Ba:i3] or Ra-22.5 I NA 
Ra-228 1 Gamma spec. I Ba-l33 I NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 

Comments: 
<fJ /l)o ~~ S' ,...!,.,...; ~ o" ·h.... (..()(,. 
~ Nj .l.r-.tt!i 4"' .....J ~ ~ s.e. ~ ~J . 

B-16 

1f);,. .... ,_~ .-, ~ ~"'<k 
o+- ·-ti--•i 
PA.~. 

Reviewed By: --=<'.,.-----:_,"".-:..::· ==~~_.::;.J:S;..... 

" ~ ......, 
""" ' ......._.., 

......... 
/V.A.,. /'J.J:- .4ppt'c.o4L 

Date: _lul//6/Pt: 



/•{c.-~ 6/ .... k .. ' 

.,...-,(s-ITI .,._! 1..(-)..J.f ~ ~~. /4:. (~-IJ7,··o.,.fl-c df ..._ll S~l.!i, a..s....-tf «s Yl.. 1,{-.)Jf ft~ .... l~ of 

-C''J,-o .. ,,-t0 1 -16,-l?,-'tO,-~c;,-S"J,-51, -r;-1$
1 
.N~ '"~ ~ .!,!-" U.'-"<-l ~ ._,71 ~ 'l.....,.(.-(;'t:.f:l ":J,~ 

~ . . 
&~ M;,..tl!~~ J ,t\.;. -.})y 1 P~ ·.)j} 1 

fl<i-).}.b' 1 ....;. 11..,.-}1, J I.N'C/"G. D\.lsc ~h.A .. J. IJcw-c~, ./-4 bl ..... l c::'O'\C.~ 
W~ ..L J-'lc_ "\S$;6<-· ) - Sij"'- 1,.4-"\C cM-c:t •"- h't:.. ' ~S ' loo\0 o( '<\o. ~ fl..«(, f.~. 

~' .. ""'"~ 'j.ljl~/1, 
_..,a:" =il:H ""'".J ~-l-tl (..-.,J """' ttE~ '::>I !, ..... \- £.1 . r:.. .. sat.. S-1~ re.{ ..... lk .._..·u ~ t'--l.t-.0 "'S. r 

§:A.~ 
.;o.") p_,-).J-(, >....n. s; ~4..~· lt.... .bi-t. c:c""" . ........... ~ .::. ~ cc..scoc.. J-s,·j-. ...._....c v-.~,~o..h·~ s. Tr........s, ""a J..-+u 

\fJC"< ~ ~(.t:..w. 

N-c.~c..l-i~ ~: '1\<'!!) .... ~ .. 11'<- -J 

='"'? ·74.- C.S-\14 .,.e.~o.....-\h ~.t: s--ri..~ -J.r,-31,-"16, ca-..L -'1~ ~J ~ J1&. c..u.~oc., ol\.e.j"'-,J.,-_ MIMs. 1f:...s, 

·~ ~j..._\.h --·11. ~ t v.,.,t;.J.~ ''A..,, 



Contract Verification Review (CVR) 

Project Leader _R:...:.O.;:;.YB~A...::L=----------- Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230 

ARICOC No. 602817 & 602820 Analytical Lab _G-=E=L=------------ SDG No. 9909228A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and Log-In lnfonnation 

Line Complete? Resolved? 

No. Item Yes No If no, explain Yes No 

1.1 All items on coc complete - data entry clerk initialed and dated X SNL SAMPLE #05011 0-005 DESIGNATED X 
AS SOIL ON COC 

1.2 Container type~) correct for analyses requested X 
1.3 Sam_ple volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analvses reauested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross X 

I referenced and correct 

1. 7 Date samples received X 
1.8 Condition l!Q()n receipt information provided X '-- _] 

--~----

2 --- . I Lab Reoort 

Line Com;>lete? Resolved? 
No. Item Yes No If no, exp!ain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X I 
2.3 ac analysis and acceptance limits provided (MB, LCS, Replicate)- X I 
2.4 Matrix spike/matrix spike duplicate data provlded(if requested} X l 
2.5 Detection limits provided; POL and MDL(or IDL)~ MDA and L X 
2.6 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usina correct sianificant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X PCB EQUIPMENT BLANK RE-EXTRACTED X 

OUT OF HOLDING TIME DUE TO LOW 
SURROGATE RECOVERY 

2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if reQuested) data provided X 



,. 
I 
I 
I 

I 

Contract Verification Review (Continued) 

3.0 Data Quality Evaluation -
Item Yes No 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soil 
samples? Units consistent between QC samples and sample data 

3.2 Quantitatlon limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples·accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6Contractual qualifiers provided: "J". estimated quantity; "B"-analyte found X 
in method blank above the MDL for organic or above the POL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 

anrl oesticides/PCBs 
"-===· 

If no, Sample ID No./Fraction(s) and Analysis 

RECOVERY FOR CADMIUM, LEAD & SILVER OUTSIDE 
QC LIMITS 

BARIUM OUTSIDE RECOVERY LIMITS FOR SAMPLE 

#9909228-45MS 

RPD FOR MERCURY ABOVE QC ACCEPTANCE LIMITS 

FOR SAMPLE DUPLICATE 

RPD FOR Cr 6 + DUPLICATE ABOVE QC ACCEPTANCE 

LIMITS 

RPD FOR GROSS ALPHA SAMPLE REPLICATE HIGH 

RPD FOR 4-NITROPI-IENOL ABOVE QC ACCEPTANCE 

LIMITS FOR SAMPLE #9909228-45MS/MSD 



Contract Verification Review (Continued) 

4. 0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis I Problems/Comments/Resolutions 

Were deficiencies unresolved? QYes lfNo 

Based on the review, this data package is complete. aYes QNo 

If no, provide: nonconformance report or correction request number and date correction request was submitted:. ___ _ 

Reviewed by: 1 ,J . f?o. 0 9-J'e., t L Q.... Date: 10-25-99 Closed by: Date: _____ _ 



RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: -=D:...:;S:...:;S.....:.-N.:.:.F.:.:.A;;..._ ______ _ 

SNLTASKLEADER: .....:.S~A~N~DE~R~S ______________ _ 

PROJECT/TASK: 7223.02.02.01 

ORG/MS/CFO#: 6146/1089/CF0#023-05 

SMO PROJECT LEAD: SAMPLE SHIP DATE: .....:.4;...;;/1..=.;9/~2.::..:00::..:5:...._ ___ _ 

EDD 
ON Cust RC 

ARCOC 

608532 

LAB 

GEL 

LABID 

134751 

PRELIM DATE FINAL DATE 

5/11/2005 

EDD Q CD CD 

DATA PACKAGE TAT:I I RUSH l X JNORMAL 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:I I 

CVR COMPLETED BY/DATE: L. \hrvu~ O')l)u) 

FINAL TRANSMITTED TO/DATE: n\ St~·~ uS ·1) <.,.f 
SENT TO VALIDATION BY/DATE: ;:? . KJUI-;e-:J/,d.?{_.,,. c: o.S_--;.:;. -cs-

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): I I l J 
1Y0 :/}J'I/C s- VALIDATION COMPLETED BY/DATE: D . .$J1~ C>S-2c··o5 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE f1/l11 Vz .s/o<;~ 
CD RECEIVED BY/DATE 

TO a;:RoMS)OR RECORDS CENTER BY/DATE: Lf!/ ~ (.h ... /4.:......., t ciS -d.-/ -?'l.s 
-

COMMENTS: 



CONTRACT LABORATORY 
lntern:1l Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 

I -
AR/COC 608532 

r:------~----- --·------ --
Dept No./Mail SIO•) 6146/1089 ' Date Samples Shipped: : .. , i Project/Task No. 7223 02.Q£_D I , __ J Waste Characterization ------

: earner/Waybill No. ~! -/ r · ) . -/ t:/ Pro)e1..:Lil e13k !v1?.nA:.JC!r lvl1ke Sanders ! ' SMO Authonzation: -Send prclimm;,ryicory r~Cportto: --r----r:-:. -r.~-.----
Project Name. DSS ADD j ' Lab Contact: Ed1e Kent(843)769-7385 Contract#. PO 21671 ___ · _ _;_ ·-----··--- ·- ---·-------------~----··- --·· -·---
Record CentN Code Lab Destination· GEL I_ Released by COG No.: _____ , ___ - . ' i · l Validation Requirerl Logbook Ref. l~o SMO ConlacUPhone Pam Puissant(505)844-3185 

. ,.1 ., 
-- --·---------- ---

Service Order No CF023-05 Send Report lo SMO: Wendy Palencia(505) 844-3132 811! To:Sand1a National Labs {Accounts Pay:'lbie) 

Location - -~]~ch Area 

/.3'7"7:;- I 
P 0. Box 5800 !viS 015-l 

Building _____ JRoom Reference LOV(available at SMO) Albuquerque. NM 87185-0154 

t:R Sample IU or Pump ER S1te Date/Time(hr) Sample Contain-e;- Preserv- Collection Sample Parameter & Method Lab Sam1Jie 

SampiR No -Frac.;t:on Sample Location Oetilil Derth (ft) No. Collected Matrix Type Volume at1ve Method Type Requested 10 

/ 068324-001 / 9981A-BH1-8-S 8ft 1116 041305/1534 s BAS 125 ml 4C G SA vocs -
: I 068325-001 99.~1A-BH1-13-S 13ft 1116 041305/1450 s BAS 125 ml 4C G SA VOCs ---~-· 

/ 068326-00 ' 99'31 A-BH2-8-S 8ft 1116 041305/1607 s BAS 125 ml 4C G SA VOCs ------
/ 068327-00 ' 99131 A-BH2-13.5-S 13.5ft 1116 041305/1625 s BAS 125 ml 4C G SA VOCs 

' 068353-00 I 1 9981 A-BH3-8-S 8ft 1116 041405/1405. s BAS 125 ml 4C G SA VOCs 
-

" 068354-01! I ' 99B 1 A-BH3-13-S 13ft 1116 041405/1420 s BAS 125 ml 4C G SA VOCs --
' 068328-0C1 / 998J-DW1-BH 1-11-S 11ft 1117 041405/1620 s BAS 125 ml 4C G SA VOCs 

' 068332-0l' I 
I 

9982-DW1-BH1-11-DU 11ft 1117 041405/1620 s BAS 125 ml 4C G DU VOCs 

-' 068329-001 / ~~~82-DW1-BH1-1G-S 1Gft 1117 041405/1635 s BAS 125 ml 4C G SA VOCs _j 

I 068330-001 
1 

9982-DW1-BH2-11-S 11ft 1117 041805/1153 s BAS 125 ml 4C G SA VOCs __j 

I ( 068331-001 I 9982-DW1-BH1-16-S 16ft 1117 041805/1219 s BAS 125 ml 4C G SA VOCs i 
[_!Yes :L'..t.'-lo Ref. No. Sample Tracking lmo ~~ Speciallnstructions/QC Requirements Abnormal I RMMA I 

[Sample Disposal [ .. 1 Return to Client [:J Disposal by lab Date Entered(mm/dd/yy) CCf .;) 1 /) ) EDD 0 Yes lJ No Condttions on 

Turnaround Time :_J 7 Day U 15 Day 'i:JJo Day_· Entered by: .i!.X I I level D Package [~j Yes 1c.: No Receipt --
Return Samples By. [] .Negotiated TAT QC inits. \.;.;JY •send report to: 

Name Signature !nit Company/Organization/Phone/Cellular 

Sample lwiit:am Gibson 1./~I)JJJ/}- rZ1JI}~ Weston/6146/284-5232/239-7 36 7 Mike Sanders/MS 1 089/0rg.6146/505-284-2547 Lab Use 

Team 1 Gilbe1i Quintana ; h--!.7;!/.J .t;., L · <.1".-·J:-:- Shaw/6146/284-3309/238-9417 

Members Rot' rt Lynch -~,/H---~- g:_ Weston/6146/250-7090 -· ~, ( 
-· 

*Please list as separate report. 

1 .Relinquished by Org. Date / · · ; Time : .. 4.Relinquished by Org. Date Time 

1 Received by > .~ , •' . .-I ' 1 · · Org., Date •· · · · Time . ' 4. Received by Org. Date Time 

2.Rel1nquished by ,; ,, I Org/, '• ( Datef-f/--t)-·Time /;! L: t: 5.Relinquished by Org. Date Time •,.• "~· "'-"'·. ·),·'' 

2. Received b9 ' Org. Date Time 5. Received by Org. Date Time ' 
3.Retinquished be _____ Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by Org. Date Time 6. Received by Org. Date T1me ------



OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 

AR/COC-

Page 2 of 2 

C6oa5@ 
--n;s:.; ADD ---u i223.C2.0: C i 

----------·-------·· 
PrOJt?Cl i·JJtll(...' Prc..'J"'CifTr~sk Manger lv1rke Sanders PrCJect/Task ~JG 

Locatj~Tecll Acea 

Building Room Reference LOY (available at SMO) -- -· -· .. --------- -----· -
Sample No- ER Sample 10 or Purnp ER Date/Time (llr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Fraction ·--~~e Location detail Depth (ft) Site No. Collected Matrix Type Volume alive Method Type Requested IIJ 

/ 068348-00 1 ' 9938-SP1-BH 1-9.5-S 9.5ft 1095 041205/1257 s BAS 125 ml 4C G SA VOCs 
1 068349-00 I ' S938-SP1-BH 1-9.5-DL 95ft 1095 041205/1257 s BAS 125 ml 4C G DU VOCs 

~,.. ~ ·~ 

<' 068350-00 1 / 9938-SP1-BH2-9.5-S '. 95ft i 1095 041205/1442 s BAS 125 ml 4C G SA VOCs 

I 068351-00 I " 9938-SP1-BH3-9.5-S . . ""' . ) 9.5ft 1095 041205/1549 s BAS 125 ml 4C G SA VOCs 

/06834 7-001 1 150~1 )fl,f-~/a~ __ -D 1cEB N/A N/A 041805/1230 DIW G 3x40ml HCL c EB VOCs 

I 068352-001; 1095-DSS-TB-1 N/A N/A 041205/1257 DIW G 3x40ml HCL c TB VOCs -----

1---·---·-- -

. 

----i 
-

Abnormal Conditions on Receipt LAB USE 

Recipient Initials 

-- ------- ---------



Sample Findings Summary Page 111 

- -- - ---Site: DSS- NFA AR/COC: 608532 0 
Method/CAS Number Anal sls/Analyte) 

co 2 
.i'l 0 8 CD 

N (Q 

co >. ! < .5 D. ~ 
!:!:!. 

i Ill 
(.) 
0 
> 

Sample 10 
068324-001 9981A-BH1-8-S UJ,A2 

068325-001 9981A-BH1-13-S UJ,A2 

068326-001 9981A-BH2-8-S UJ,A2 

068327-001 9981A-BH2-13.5-S UJ,A2 

068353-001 9981A-BH3-B-S UJ,A2 

068354-001 9981A-BH3-13-S UJ,A2 

068328-001 9982-DW1-BH1-11-S UJ,A2 

068332-001 9982-DW1-BH1-11-DU UJ,A2 

068329-001 9982-0W1-BH1-16-S UJ,A2 

068330-001 9982-DW1-BH2-11-S UJ,A2 

068331-001 9982-DW1-BH1-16-S UJ,A2 

068348-001 9938-SP1-BH1-9.5-S UJ,A2 

068349-001 9936-SP1-BH1-9.5-DU UJ,A2 

068350-001 9936-SP1-BH2-9.5-S UJ,A2 

068351-001 9938-SP1-BH3-9.5-S UJ,A2 

/I. .fg.L ~ y 
Mr. David Schwent 



Analytical Quality Associates, Inc. 

0
~ ' 616MaxineNE 

Albuquerque, NM 87123 
~ Phone: 505-299-520 I 
1\ Fax: 505-299-6744 

'J Email: minteer@aol.com 

Date: 

To: 

From: 

Subject: 

Memorandum 

May 20,2005 

File 

David Schwent 

Organic Data Review and Validation- SNL 
Site: DSS- NFA 
ARJCOC: 608532 
SDG: 1347511134759 
Laboratory: GEL 
Projectff ask No. 7223.02.02.0 I 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev I. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA8260B (VOCs). 
Problems were identified with the data package that result in the qualification of data. 

VOC Analysis: 

PSIPSD: The PS percent recovery (%R) (23%) and PSD %R (31%) of vinyl acetate were < QC 
acceptance criteria but>IO%. All associated results of Samples 134751-001 thru -015 were non
detects (NOs) and will be qualified "UJ,A2." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
The CCV %0 of bromoform was >20% but <40%. However, all associated sample results were NDs and 
will not be qualified. 

VOC Analysis: No target analytes were detected in the blanks. 



Internal Standards (ISs) 

VOC Analysis: AlliS area and RT QC acceptance criteria were met. 

Surrogates 

VOC Analysis: All surrogate recovery and retention time QC acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

YOC Analysis: All LCS QC acceptance criteria were met. No LCSD analyses were performed. The MSD 
analysis was used as a measure of laboratory precision. No sample data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except as noted above in the 
summary section. It should be noted that no MS/MSD analyses were performed for the aqueous 
equipment blank (EB) and trip blank (TB) samples. No sample data will be qualified as a result. 

Tan:.et Compound Identification/Confirmation 

VOC Analysis: No confirmation analyses were required for this method. 

Detection Limits/Dilutions 

VOC Analysis: All detection limits were reported correctly. No samples required dilution. 

OtberQC 

VOC Analysis: All field duplicate (FD) relative percent differences (RPDs) were <35% (soil matrix). 
No specific QC acceptance criteria are in place for the evaluation ofFDs. No field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



s~,f! 
··- ;lc; c:iJL / 

Site/Project/' LQ5 5--- N £ /t 
Data Validation Summary 

Project!Task #: I .) }).. c1. · c 1. "'I #of Samples: -I-17...L-___ _ 
AR!COC #: bo 6 s=:; J Laboratory Sample IDs: 1 . .> _7. r .11 • .....,_, 1 · • · • ~' • ;> r,... 

Laboratory: ..{ -~ ( 
soo #: /~'i-:=-'f7:7:-:::>-::-;l~/,_;--::::-4--:-j-::-J-c.;~· q=---------

Analysis 

QC Element Organics Inorganics 

VOC SVOC Pesticide/ HPLC ICP/ AES GF AN CV AA RAD Other 
PCB (HE) AA (Hg) CN 

1. Holding Times/Preservation . j ~ 

2. Calibrations """ 

3. Method Blanks V ~ 

4. MSIMSD \.F) J\1, '-"' /) 

5. Laboratory Control Samples / ~ / 7 / ....., 
6. Replicates K. 1)7 /V j 
7. Surrogates '\ """J t1 
8. Internal Standards ~ 
9. TCL Compound Identification \ V r tff\\ ~~ 
10. ICP Interference Check Sample ........._~ 

11. ICP Serial Dilution ~ 
12. Carrier/Chemical Tracer ~ --

Recoveries [ ~ 

13. OtherQC NA ~ 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Check ( .Y) = Acceptable 

'"""" Cell• • Not Appli,.blo (~oo ''NA ") ,/1 , Jci 
NP = Not ProVIded ~f/d ~ 
Other: Reviewed By: Date: 5"-/ f-cJ 5'" 

B-12 



lSI CAS# Name 

1 171·$~-6 11.1.1-trichloroetbane 1/10.10 
2 179·34·5 11. 1,2,2-tetrachloroethane IV!o.3o 
2 179-00-~ 11,1,2-trichlorocthane I\11"'.Q.IO 
1 175-34-3 11,1-diddoroetlume ft7I0.10 
1 175-35-4 11.1-dldJioroethene i7!ll.20 
I 1107-06-2 11,1-dkhloroetbme 117'10.10 
1 1540-59-0 11.2-diehloroethene(total) 0.01 
1 178-87-~ ll.l-didooroDro- ILA0.01 
I 178-93-3 ll-butanone(MEK)(lOiblk~ Tt/ft>.ol 
1 1110-75-8 12-cbloroethvl vinyl ether 
2 1~91-78-6 12-hexanone(MBK) 100.01 
2 1!08-10-1 (4-methyl-2-pea~anone (MIBK) ltAO.IO 
1 167-64-1 lac:etone<lOxblk) I ,/f[o1 
1 171-43-2 !benzene 1 ,::;;:rn.so 
1 175-27-4 lbromodicblorometh.ane I1-A0~20 
3 175-25-2 lbromot0nn I.Ao.Io 
1 174-83-9 lbromomelhane I V1o.1o 
1 175-15-0 lcarbon disulfide 17!0.10 
I 156-23-5 !carbon tetraclJlorlde I vfO.IO 
2 1108-90-7 lcbJorobenzene IL71o.~o 
I 17~-00-3 lchloroctbanc lt/1'0.01 
1 167-66-3 lcblorofonn I.A0.20 

1 r4-87-3 lchlorometh.ane 1~.10 
110061-0 1-5 cis-! ,3-dichi()I'Ot)I'OOelle'0.20 
2 1124-48-1 ldibrorti.Ochloroffietlwte T.Uro.1o 
2 11 oo-41-4 Telhvt&mzene 1, :Ao.10 
I 175-09·2 I methylene chloride (10xblkf T,Ail.O! 
2 I I00-42-~ Tst;Tcne- h·Ao.3o 
2 1127-18-4 ltetrachloroeihene ,, AQ.20 
2 1108-88-3 ltoluene(!Oxblk) I' 10.40 
2 ll0061-02-6ltrans-1,3-dichloroorooene I 00.10 
I 179-01-6 ltridlloroetllene I vf'0.30 
I 17~-01-4 (vbtyl clJlorlde I \/10.10 
2 11330-20-7 lxYienes(total) I /f0.30 

IIH-vS-'11\t;m;l- O..fP.\.J~ V 

>.OS 

A!fi j,L 

,, 
\: 
.,!_ 
A~ 

20% 

/ ,/ \.71 At\! A/AI t, 
I 
L 
I 
I 

L~ -~ v I J7T\.i IJ.! \l 

v -,.~ ll l\7, l....t\ IAA -;:;? 
J_ --r ~ 11£1£ T 

\7 7 I\ rNA ~I/ 

v 
L1~.J'-i 

\1/ 
~ v 

~~-~=1.lc•<·-17'1.,\:i-lnul,...dLI • .L.A I I I I I I l I I I . I I I I I I 1, 

.;t. . aJy c' 1-:-r1 y 
( 1>47"'3>1 - C::.!l I 
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Volatile Organics 

Site/Project: AR/COC #: b 0 t 5 :; d Batch lis: if/ tj/?5' Page 2 of2 

Laboratory SDG #: ------------ # of Samples: ------ Matrix: -------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 
IS 1 IS 1 
area RT 

'~·----........ 
~ --- /1 

---~ ...-, J 

~ ~-1- / 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

IS 1: Fluorobenzene 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

~ -..> 
r...... 

'----

Comments: 

B-19 

IS2 IS2 
area RT 

~ ---...._ 
I---. 

IS3 IS 3 
area RT 

! 

~ r---_____ I 
~ 



Contract Verification Review (CVR) 

Project Leader -=.Sa=.n:.::de::::r:...:s~------- Project Name -'-D-'-5-'-S-'-N-'-F_A ___________ _ Case No. 7223 02.02.01 

AWCOCNo.~60~8~53~2~------------- Analytical Lab _.:_GE~L:;._ ____________ _ SDG No. 134751 -----------------------
In the tables below, mark any information that is missing or incorrect o.nd give an explanation. 

-·- . ···-· --- -- ---. - -

Line CoJn~:lete? Resolved? 
No. Item Yes No If no. explain Yes No 

1.1 All items on COC complete- data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample nuiTiber(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-

--- --- ---

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, siQnoture X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Relllicate) X 
2.4 Matrix spike/matrix spike duplicate data provided {if requested) X 
2.5 Detection limits provided; PQL and MDL (or IDL), MDA and Lc X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct siqnificant fiqures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if N/A 

applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 

~ All requested result and TIC (if requested) data provided X 
--



ARCOC: 608352 
Contract Verification Review (Continued) 

-·- --- ----- -----------· 

Item Yes ,No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 

technique 

c) Matrix spike recovery data reported and met X PS recovery failed low for Vinyl Acetate (Analytical Batch No. 

419735, solid samples) 

3.4 Precision N/A 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided:· J•- estimated quantity; •s•-ano.Jyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticides/PCBs) 

--



ARCOC: 608352 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) X 

a) 12-hour tune check provided 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) N/A 

a) Initial calibration provided I 

b) Continuing calibration provided N/A 

c) Instrument run logs provided NIA 

4.3 Inorganics (metals) N/A 

a) Initial calibration provided 

b) Continuing calibration provided N/A 

c) ICP interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided N/A 

4.4 Radiochemistry NIA 

a) Instrument run logs provided 



~RCOC: 608352 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

-7' ' 

Based on the review, this data package is complete. t) No 

If no, provide: nonconformance report or correction request number and date correction request was submitted. ______ _ 

Reviewed by: Date: 05/12/05 Closed by: Date:. _____ _ 



ANNEX B 
DSS Site 1 095 

Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results 



j6oRE)t W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 
Worldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
FAX: 410/506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

GORE-SORBER® EXPLORATION SURVEY 
GORE-SORBER® SCREENING SURVEY 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Gore Production Order Number: 10960025 

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate): 

• Final report 
• Chain of custody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be .of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

Sincerely, 
W.L. Gore & Associates, Inc. 

~!:<~ 
Jay W. Hodny, Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 

1:\MAPPING\PROJECTS\1 0960025\020606R.DOC 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc. 
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Creative Technologies 

Worldwide 

W. L. GOR'E & ASSOCIATES, INC. 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922·0010 • PHONE: 410/392-7600 
FAX: 410/506-4780 

1 of6 

GORE-SORBER® EXPLORATION SURVEY 
GORE-SORBER® SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

June 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
Albuquerque, NM 87123 

W .L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

l:IMAPPING\PROJECTS\J0960025\020606R.DOC 

This document shall not be reproduced, except in full, without written approval ofW.L Gore & Associates 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc. 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORl\1ATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s ): 4/23,24,25,26,29,30/2002; 511,6/2002 
#Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
# Modules Retrieved: 131 
# Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: ~15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

I)ateffime Received by Gore: 5/17/2002@ 2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: ...J 

Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138,-140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5)lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50)lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 O)lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #1791 01, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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DATA TABULATION 

#CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 
1) or three-level (QA Level 2) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 

• QAJQC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

• No target compounds were detected on the trip blanks and/or the method blanks. Thus, 
target analyte levels reported for the field-installed modules that exceed trip and method 
blank levels, and the analyte method detection limit, have a high probability of originating 
from on-site sources. 

• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



UNITS 
).lg 

MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
C11,C13&C15 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ctl2DCE 
tl2DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
llDCA 
CHCJ 3 
lllTCA 
12DCA 
CCl4 

TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

nlicrograms (per sorber), reported for compounds 
method detection linlit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (C11 +Cl3+Cl5) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1 ,3,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1,3 ,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-1 ,2-dichloroethene 
trans-1 ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

1; 1 ,1-trichloroethane 
1 ,2-dichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QNQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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1. CHAIN OF CUSTODY 
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GORE-SORBER® Screening Survey Chain of Custoa 
I 

For W.L Gore & Associates use only 
Production Order # ___._l..uD .... 9'-'J60cnD.u2_5.____ ______ _ • llioRE/1' 

en··:::....""':"- W. L. Gore & Assocjates, Inc., Survey Products Group 
100 Chesapeake Boulevard • Elkwn, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAY ABLE MSOJ54 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: 

Serial # of Modules Shipped 

# 

Prepared By: 

Verified By: 

Installation ·By: 

Name (please print): C 
~~~--~~----~~--~----

Compan1'/Affi.Jiation: 

Retrieval Performed By~ 
Name (please print): &-!L-IS <i:/L'/ 0. u,rJ rAr-1/.{ 
Company/Affiliation: 1 <;;; /0 '--/.N I'--\ 

I 

SiteN 

Site Address: KlVL 2Nfr AFB, NM 

~ l (2, i.A""' D 

Project Manager: MIKE SANDERS 

Customer Project No.;....:--------------
Customer P.O.#: 28518 ------- Quote #: .;:;.2-"-1 .:;.:1 9:_4.;..;6;.__ __ 

#of Modules for Installation 135 # of Trip Blanks 7 

:# 

]nstallation Method(s) (circle those that apply): 

Slide H Hammer Drill Auger 
.15£ 

Total Modules Retrieved·~---------

Total Modules Lost in Field: 

Total Unused Modules Returned: 

I AM 

Pieces 

Pieces 

Pieces 

Pieces 

I AM PM 
Received Br--~+r'----="""'-'..t.U<'-4<---- Date 

A ffiliati on-:---=-==.l<-!..~'-"":.n...--- 3- ~- ()1, 

Time 

Date Time 

GORE-SORBER ®Screening Survey is a regis cered service mark oJW.L. Gore & Associares, Inc. FORM 8R.8 
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GORE-SORBER® Screening Survey Chain of Custod"J' 

I For W.L. Gore & Associates use only 
Production Order# __,_l.u.D9-'""6..u.JOLI..L02"-5'----------

IvDR£::>F 
"'··-::.,;,':~~, W. L. Gore & Associates, Inc., Survey Products Group 

100 CheJapeake Boulevard • Elk10n, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

1 nszruczwns: c uszomer musz complete ALL h d d ll s a e ce s 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC 

Address: ACCOUNTS PAY ABLE MS0154 Site Address: *IVl: 21ffr AFB, NM 

P.O.BOX 5130 lc::- \ (2-TLA,..J D 

ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No.: 

FAX: s-o~- 2--'D <f- 2 '=-I f.p Customer P.O.#: 28518 Quote #: 211946 

Serial # of Modules Shipped #of Modules fQr lnstallation 135 #of Trip Blanks 7 

# 179087 # 179144 -- _!%l1J6~L- ":flli418;W: Total Modules Sh. ~Jed· 142 Pieces '- ·_ ' . -'c,;:>,. I. 

# 179150 # 179233 
_,:. 

11n~l~fl- --~- 'lrnr'lJtki< Total Modules n. -:~:~ + .. 14"2-- Pieces 

# # # # Total Modules lnstalled· } 5 ·s- Pieces 

# 
, ...... 

# . Serial of Trip Blanks (Client n.,_.;r~D~l # ... _· 

# # # # 1l0frtJ1>VB · # # 

- # --:•· # .u. ; m·IA~1,'~£;''4 .. # # •ffJ: wr r:-'"'·.... • ' . 

# 

-•···:···· 

# # -- ·- # # 

# - # 1'•:.·. __ # # # # # 
·_. 

# - # # - # # # # 

# - ... - # # 

Prepared By: rO~ 7C~ # # # 

Verified By: /J'~ ;2_ _,_y ~.-#/~ # # I# 

lnstallation D. ;.;(', .U.1 By· v Installation Method(s) (circle those that apply): . ....... . .. -~ .. 
Name (please print): C _15./~ Gl u uv I /frl /./. · Slider~a6£ Ham~er Dril1 Auger 

Company/ Affiliation: s. ..._) L. /;J """ Other: ~ G~,l't:.l~F-

Installation Start Da! and Time:4/z5/o-;?:...- tofd.t.si ~PM 
Installation Complete Date and Time: 5/ ?./.l> 2- IOCj_f-o I 6W-PM 

Retrieval Performed By: 
I 

Total Modules- Retrieved 7_'j_ Pieces 

Name (please print): C--t t.-15 r IL'/ o u ,..J r A"' 4 Total Modules Lost in Field: 4 Pieces 

Company /Affiliation: 1 ~AJL..-z/U~ Total Unused Modules Returned: 
.g 

Pieces 

Retrieval Start Date and Time: ~/8/-o"Z-- I I AM PM 

Retrieval C()_mpJ, and Tin;x:/1 I I AM PM 

Relinquished By (_'J.--- 1,.../ ~~ ...__.___ Date Time Received B _V\A.. \ \1 o s~ A.QI.LS Date Time 

Affiliation: W.L Gore ~Asso<!Jl!teJ:,·ll)c. J-lt---o~ l;i.: Ul Affiliation-_, St\-n ,\ '"- -' b\~; ~~'tJ-o1 
t?.elinquished By ~tA/d J I A"" 1 J "J.It lA. '1 Date Time Received By· Date Time 

,BZJ y 15-Ji"D~ oLJ35 Affiliation· .... . ,-, 
!linquished By Date Time Received v· "7'-f .:1'; .J ~.( /. '"' 7/(.1..; 9.JI Date Time 

~~J;,.;onc · S"""'l'" NL.U 

filiation Affiliation:" W .L GIJ. & Associates/~c. 15-;c'~ ;::,.':.so 
GORE-SORBER ®Screening Survey iJ a regiJrered .w-vice mark ofW.L. Gore & Associa1es, Inc. FORM8R.8 
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GORE~SORBER® Screening Survey SlTE NAME & LOCATl:ON 

lnsta1lation and -Retrieval Log 
-

: ....)-L-Ilf_4_. 

EVIDENCE OF L1Q1Jln 
HYDROCARBONS CLPH) MODULE IN 

LINE MODULE# JNST ALLA TION RETRIEVAL or WATER 
# DAT.E!I1ME DATE!f.IME HYDROCARBON ODOR (check one) 

(Check as~ !) 

LPH ~ NONE YES NO 

1Z9087 !4/?.. 3/o2. oe,,s: :,s--or-ot nK111J v:· 
2. 179088 I "'o€ z~ t 7 

3. 179089 "~so 
4 179090 oe&/o 
~ 17909] if os~z. ,,f/ _'\ / 
6. 179092 0'7~2- \ ~ ~?a .j/ 
7. 179093 (cJDD 

8. 179094 /O(t:> 

9. 179095 lotfl ,j / '\~ 

10. 179096 1/?S' (Jl 'CJO 
II. 179097 J/'5"1 
12. .1?90_28 tt..s'B 
1_3. 179099 1211 
14. 179100 r-z.~q 
)5 17910] ,~., 'V 
'"· 179102 I'Yf1 (J-t!f_')~· 

'-.... ./ 179103 /?.~ 
18. 179104 }qp.c{ 
19. 179105 ./ /43'_1 

_iQ. 179106 \I/ 144o 'i/ "/ 21. 179107 14/i4/bz. o~4'0 5'- ·1-oZ n n() 
22. . 179108 I 0~3 
23. 179109 rJ'Ioo 
24. 179110 6£1D7 
25. 179111 o'1rL. 
26. l79J 12 v ocr 3_& " v 
27 179113 ~ Jzs-) 02 d7_16' 5 ·JD-o1. o BfL. 
28 179114 I , 07-S-1 
29 l79!J5 oea-o 
3.!!:_ 179116 Ot2to 
31 1_1!1_117 00(c£ "' I/ o'it7 
32 179118 t)CJIS' 15-lc) -oz: o 'i"ZS' 
3~. 179119 {)1~~ 
34. 179120 D~sJ 
35. 179121 091-Z 
}~. 179122 O'i4-7 
37. 179123 o7js7; .,, II -, o o1-
!8. 1:79124 /Dzl;, 5 · f.O.AJ ~ .ro f:. 

~- 179125 (o43 I 

f'lo. 179126 !o5?.-• ~~: 179127 /(03 ' v rof/1 
179128 \V }42-0 ·I) -,o-r); 1 o 45 

GORE-SORBER ®Screening Survey is a registered service mark ofW.L Gorr. & Associa1es, Inc. 

' 

COMMENTS 

v,t;)o(/ ~C'Jt- C:<; -~ 
~S-.3 
_§_~ 2 

G!;-1 
~S-4 

!/t'S"z/9o3- GS --)_ 
\-4 
1-3 

~ ll 1-2 
llo3.:./~z- -~ 

-~ 
..::--:l 

-'3 
_._z 

,II -T 
II'L>S~ lct.z~- -4j 

~!:: 

-j_ 

--~-;:: 
II _-2 

YJMJ/~1- -5 
I 

k> 
4 _-z 
:::3 

111 I 
l/o2.'7/ ~!:3o- .s 

~ 
~.::?. 

:-1 
•V -I 

l!otol~3t.- s 

' 4 
.?.. 
t I 

v 3 
I/IJ?_GII/;s-6~- I 

4-
3 

,I/ 2 
1/o~/&~t-' v~ 

FORM29R.l 
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GORE~SORBER® Screening Survey 
]nstallation and Retrieva] Log 

SITE NAME & LOCATJON I 
~----

.L of_4_. 

EVJDENCE OF LIQUID 
HYDROCAR'BONS (LPH) MODULE IN 

LJNE MODULE# INSTALLATION RETRIEVAL or WATER 
ll DATEffJME DATE/11ME HYDROCARBON ODOR (check on~) 

K_heck as .;. ~) 

LPH ODOR NONE YES NO 

43. 179129 4/zdt.z {.tf--:;;li; 5 ·•o-o-z. ,o 'i7 
44. 179)30 I -..- /i/.37 <-10-0Z 10 51 
45. 179131 /447-l 5-lb oz I 0.53 

46. 179132 /44{.:,' j,.' 
47. 179133 'Jf ~~~ oz., \ \. 0(:, 

48 

49. 179135 ,'I ./ ()CJ/4 ~ILS'( 
50 
51 
52. 179138 O'f4~ L osr 
53 

54. 179140 !oz..(p Lo ~ { 
55. J79141 /o"3o Lost 
56. 179142 / 0 3'9-. 5-J0-02 (5'13 
57. 129143 /t3{p 5-lo-o~ 1/.H. 

179144 //4'1-- , . 
. '.,.._..}.

11 

179150 /l~o ...V 
179151 v /Iss- 5-lo ·o"Z. II ~5'-l 

179152 4/t.CJ/oz. DBf41c; ·I 'f. oi.0'1:~ 'i'"l 
62. 179153 7 "' ots-z.z. 
63. r79154 oB"~ 
64. l791S5 d!D3 

66. 179157 dl!>:>o.Yttf-D1. ~'f!'i 
6]_. 179158 ~.3'1 

COMMENTS 

.Jt I 

J; _3 

\ 

1 

4 
_2-

4 
l 

2. 

_1-
1 
I 

.S' 
~-

4 
I 

68 179159 . d?4~ G. 

71 119162 J(oo 7 7 k 
n 179163 1 i/o 4 
73. 179164 lf/4 '3 
74._ 179165 !(Zo "'-J7 .f.; 

77. )79168 {i?;f:. I ~ 

78~ 179169 '"2.37 4 

I s2. 179173 /31-l- a S6l z...: 

GORE-SORBER ® Screeni11g Survey is a rE!gisrered service mark ofW.L. Gore & A.r.rociares, inc. 
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GORE~SORBER® Screening Survey 
Installation and RetrievaJ Log 

l,_of_4_. 

SlTE NAME & LOCATlON 

EVIDENCE OF UQUID 
HYDROCARBDNS·(LPH) MODULE IN 

UNE MODUlE# INSTALLATION RETRIEVAL or WATER 
# DATE/TIME. DATFJTIME HYDROCARBON ODOR (check. o~) 

(C&ck ~ DPP • .1 

COMMENTS 

LPH . ODOR NO~ YES NO 

85. 
86. 

87. 
88. 

89. 

91 
92. 

. 94. 

96. 
97 

98. 

99. 

100. 

104 

1_05 
106. 

107. 

108 
109. 

llO. 
_!11 
112. 
113. 

1 ]4. 

115 

116. 
117. 

118 
119. 

120. 

121 

122. 

'?3. 
..---"'24 

125 e 126~ 

379116 
179177 '/ I / !44D 
1791'78 

179179 

179180 ., I J 0~·10 

179181 

179182 

179183 

179185 
179)86 Ill :1. 
179187 //!9 
17!H88 

179189 J/4o l5-t5'-o1.- l'Z- 1-> 
179190 
179191 

179)92 f3oo 
179193 131~ """ 
179194 
179195 

179196 

179197 

179198 

179199 

179200 

179201 

179202 
179203 

179204 
179205 I 00"3S ., 
179206 
179207 

179208 

179209 
179210 /Oou 
179211 

179212 /oft. 5~~ o 'fol 
179213 lifo 1'5-1""'01-- I l Dl\ 
179214 /11/, l:-
179215 /(z:L 15-l·fo -Ill., I i ; t-f 
179216 

179217 

GORE-SORBER ®Screening Survey is a regisraed service mark ofW.L. Gore & Associates, Jnc. 
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GORE-SORBER® Screening Survey SlTE NAME & LOCATION 

lnstallation and Retrieval Log 

' 
_;-L-of_4_. 

EVIDENCE OF UQillD 
HYDROCARBONS (LPH) MODULE IN 

UNE MODULE# lNST ALLA TION RETRIEVAL or WATER 
# DATEfTIME DATFflJME HYDROCARBON ODOR (check one) 

(CMck as approiJ_riate) 

LPH ODOR NONE YES NO 
127. 179218 l~it/oz. /Z..'?S' 5 .. /f..-07.. O'j"f[ 

128. 179219 /Z '3! s -ih;2. D"i50 ' 

129. 179220 51~/az. c;BsQ 5-.21- OJ ()'7: 57 
130. 179221 I 

.I 08~1 t 
13]. 179222 a'Jo9 
132. 179223 D91V 
133. 179224 a9z.6 
134. 179225 OP3:3 "ll 
135. 179226 v _(Jtf4c 5--u-ol.ffiS 1 
136. 179227 
137. 179228 

138. 179229 

139. 179230 
140. 179231 

141. )79232 

142. 179233 

'\. ). 
~1144. 

145. 
]46. 

147. 
148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156. 
157. 

158. 

159. 

160. 
] 61. 

162. 

163. 

164. 

65. 
(166. 

~ 
167. 

168. 

GORE-SORBER ®Screening Sllrvey is a regi~cercd s~rvic:t! mark r:>fW.L Gore & Associates. Inc. 
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~,-

411) (1..'1 

~ ~ 

e. 

DATE 
ANALYZED 

5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/30/2002 
5/30/2002 
5/30/2002 

5/20/2002 
5/28/2002 
5/28/2002 

5/20/2002 
5/21/2002 
5/28/2002 
5/29/2002 
5/29/2002 

5/30/2002 
Page: 4 of 12 

SAMPLE 
NAME 
MDL= 

179210 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 
179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

BTEX, ug BENZ, ug 
0.03 

nd nd 
0.01 nd 
0.12 nd 
0.01 nd 
0.11 nd 
0.01 nd 
0.16 nd 
0.35 0.10 
0.37 0.09 
0.23 nd 
0.30 nd 
0.01 nd 
0.06 nd 
0.03 nd 
0.02 nd 
0.01 nd 
0.01 nd 

nd nd 
nd nd 
nd nd 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.60 0.18 
0.11 0.03 
0.06 0.01 

GORE SORBER SCREEN' SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

TOL, ug EtBENZ, ug mp.XVL, ug oXYL, uo C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 

nd nd nd nd 0.01 
nd nd 0.01 nd 0.00 
nd 0.03 0.08 0.02 0.00 
nd nd 0.01 nd 0.21 

0.07 nd 0.04 nd 0.08 
nd nd 0.01 nd 0.02 

0.07 nd 0.07 0.02 0.02 
0.10 0.03 0.09 0.03 0.07 
0.11 0.03 0.11 0.03 0.04 
0.11 nd 0.10 0.03 0.00 

nd 0.05 0.18 0.08 0.01 
bdl nd 0.01 nd 0.00 

0.05 nd 0.01 bdl 0.04 
nd nd 0.03 nd 0.09 
bdl nd 0.02 nd 0.07 
nd nd 0.01 nd 0.09 
nd nd 0.01 nd 0.13 

nd nd nd nd 0.00 
nd nd nd nd 0.02 
nd nd nd nd 0.00 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

0.30 0.05 0.18 0.08 1.66 
0.05 0.01 0.03 0.01 0.28 
0.03 0.00 0.02 0.00 0.18 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 

bdl 
bdl 
bdl 

0.02 
0.04 

bdl 
0.02 
0.03 
0.02 

bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 

0.03 

bdl 
0.02 

bdl 

nd 
nd 
nd 
nd 
nd 

1.13 
0.14 
0.05 

( 

TRIDEC, ug PENTADEC, uo TMBs, uo 
0.01 0.02 
0.01 bdl 0.03 

bdl bdl 0.00 
bdl bdl 0.00 

0.19 bdl 0.00 
0.02 0.02 0.03! 
0.02 bdl 0.00 

nd bdl 0.04. 
0.04 bdl 0.16 
0.01 bdl 0.05 

nd bdl 0.00 
0.01 bdl 0.05 

bdl bdl 0.03 
bdl 0.04 0.00 
nd 0.09 0.00 
bdl 0.07 0.00 

0.01 0.08 0.00 
0.04 0.06 0.09 

bdl bdl nd 
bdl nd nd 
bdl nd nd 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.32 1.33 0.16 
0.04 0.21 0.03 
0.03 0.10 0.01 
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SAMPLE 
NAME 
MDL= 

17921Ci 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 
179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

5/30/2002 
Pag( .e 12 

124TMB, ug 
0.03 

0.03 
bdl 
bdl 
bdl 

0.03 
bdl 

0.04 
0.11 
0.05 

bdl 
0.05 
0.03 

bdl 
nd 
bdl 
bdl 

0.09 

nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

0.11 
0.02 
0.02 

135TMB, uq ct12DCE, ug 
0.02 

bdl nd 
nd nd 
nd nd 
nd nd 
bdl nd 
nd nd 
bdl nd 

0.05 nd 
bdl nd 
nd nd 
bdl nd 
bdl nd 
nd nd 
bdl nd 
nd nd 
bdl nd 
bdl nd 

nd nd 
nd nd 
nd nd 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.05 0.00 
0.01 0.00 
0.01 0.00 

GORE SORBER SCREE. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, UQ c12DCE, Uq NAPH&2-MN, ug NAPH, ug 2MeNAPH, lJfl 
0.14 0.03 0.01 0.02 

nd nd 0.10 0.05 0.05 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0.04 0.02 0.02 
nd nd 0.09 0.03 0.06 
nd nd 0.00 nd bdl 
nd nd 0.12 0.06 0.06 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.08 0.04 0.05 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.20 0.08 0.11 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

o,oo 0.00 0.56 0.34 0.23 
0.00 0.00 0.06 0.03 0.03 
0.00 0.00 0.03 0.02 0.02 

No mdl is available! for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the indr :J compounds were reported as bdl. 

-
MTBE, uq 11DCA, UQ 111TCA, UQ 12DCA, UQ 

0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

nd nd nd ndl 
nd nd nd ndl 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

0.00 0.00 0.05 0.00 
0.00 0.00 0.01 0.00 
0.00 0.00 0.00 0.00 

( T_CCXrpt 



lfJ~
~v,'1 ,. . 

..., 

SAMPLE 
NAME 
MDL= 
179210 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 
179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

5/30/2002 
Page: 12 of 12 

TCE, ug OCT, ua PCE, ug 
0.02 0.02 0.01 

nd nd bdl 
nd nd 0.02 
nd nd bdl 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd 0.02 0.01 
nd 0.04 0.22 
nd 0.05 0.17 
nd nd nd 
nd nd 0.03 
nd nd 0.03 
nd nd bdl 
nd nd nd 
nd nd nd 
nd nd bdl 

nd nd nd 
nd nd nd 
nd. nd nd 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

14.22 0.20 6.74 
1.88 0.04 0.74 
0.53 0.01 0.25 

14DCB, UQ 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

0.02 
0.00 
0.00 

GORE SORBER SCREEN~ SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #1 0960025 

CHCI3, ug CCI4, ug CIBENZ, ua 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.20 nd nd 
0.05 nd nd 

nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 

nd nd nd 
nd nd nd 
nd nd nd 

nd nd nd1 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd ndl 

0.20 0.03 0.00 
0.02 0.01 0.00 
0.00 0.00 0.00 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

( 
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DSS SITE 1095: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1095, the Building 9938 Seepage Pit at Sandia National 
Laboratories/New Mexico (SNLINM), is located in the Coyote Test Field on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(DOE). The seepage pit was constructed by excavating a 9- to 10-foot diameter hole down to 
bedrock, approximately 10.5 feet below ground surface (bgs), placing a 4-foot diameter section 
of steel culvert vertically inside the hole, and filling the culvert and annular space with gravel. 
Available information indicates that Building 9938 was constructed in 1971 (SNLINM March 
2003), and it is assumed that the septic system was also constructed at that time. The building 
is inactive and the seepage pit was removed and the excavation backfilled on August 19, 2005. 

Environmental concern about DSS Site 1095 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pit at 
this site. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage lies south of the site and terminates in the playa just west of KAFB. No springs 
or perennial surface-water bodies are located within 1 mile of the site. Average annual rainfall 
in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration for 
the KAFB area range from 95 to 99 percent of the annual rainfall (SNL!NM March 1996). Most 
of the area immediately surrounding DSS Site 1095 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 1095 lies at an average elevation of approximately 5,616 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 300 feet bgs. 
Groundwater flow is thought to be west in this area (SNL/NM April 2004 ). The nearest 
production wells are northwest of the site and include KAFB-4 and KAFB-11, which are 
approximately 5 and 4.5 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 
1999} and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
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requirements necessary for producing defensible analytical data suitable for risk-assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1095 was effluent discharged to the environment from 
the seepage pit at this site. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
DSS Site 1095 Potential COC Sampling Density Location 
Sampling Area Source Locations (samples/acre) Rationale 

Soil beneath the Effluent 3 NA Evaluate potential 
seepage pit discharged to the COC releases to 

environment from the environment 
the seepage pit from effluent 

discharged from 
the seepaQe pit 

COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Using a Geoprobe TM, the soil samples were collected from one 3- or 4-foot-long sampling 
interval at three borehole locations at DSS Site 1 095. The sampling interval for the 1999 
borehole BH1 sampling started at 9.5 feet bgs. For the 2005 resampling for volatile 
organic compounds (VOCs), sampling intervals started at 9.5 feet bgs in borehole BH1 and at 
8.5 feet bgs in boreholes BH2 and BH3. The soil samples were collected in accordance with 
the procedures described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 
2001 ). Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site 
and the laboratories that performed the analyses. 

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), high 
explosive (HE) compounds, polychlorinated biphenyls (PCBs), Resource Conservation and 
Recovery Act (RCRA) metals, hexavalent chromium, cyanide, radionuclides, and gross 
alpha/beta activity. The samples were analyzed by an off-site laboratory (General Engineering 
Laboratories, Inc.), and the on-site Radiation Protection Sample Diagnostics (RPSD) 
Laboratory. Table 3 summarizes the analytical methods and the data quality requirements from 
the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1095 

Sample Type VOCs SVOCs PCBs 
Confirmatory 3 1 1 
Duplicates/Splits 1 0 0 
EBs and T8s8 1 0 0 
Total Samples 5 1 1 
Analytical Laboratory GEL GEL GEL 

8 T8s for VOCs only. 
DSS =Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC =Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
1 1 1 1 1 
0 0 0 0 1 
0 0 0 0 0 
1 1 1 1 2 

GEL GEL GEL GEL GEL, RPSD 

Gross 
Alpha/Beta 

1 
0 
0 
1 

GEL 

c: 
(/) 

~ 
;J> 
(/) 
(/) 

tn 
(/) 
(/) 

3:: 
tTJ z ...., 
'Tl 

~ 
u 
(/) 
(/) 

(/) 

=3 
tn 

0 
'C) 
(J1 

'C) 

:::::: 
w 
~ 

N 
0 
0 
(J1 



RISK ASSESSMENT FOR DSS SITE 1095 9/13/2005 

Table 3 
Summary of Data Quality Requirements for DSS Site 1095 

Analytical 
Method a Data Quality Level GEL 

VOCs Defensible 3 
EPA Method 8260 
SVOCs Defensible 1 
EPA Method 8270 
PCBs Defensible 1 
EPA Method 8082 
HE Compounds Defensible 1 
EPA Method 8330 
RCRA metals Defensible 1 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 1 
EPA Method 7196A 
Total Cyanide Defensible 1 
EPA Method 9012A 
Gamma Spectroscopy Defensible 1 
Radionuclides 
HASL-300b 
Gross Alpha/Beta Activity Defensible 1 
EPA Method 900.0 

Note: The number of samples does not include QAIQC samples such as duplicates, splits, trip blanks, and 
equipment blanks. 
3 EPA November 1986. 
bHASLIEML 1957. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QAJQC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of 
one trip blank (for VOCs only), one field duplicate (for VOCs only), and one split sample 
analyzed at the on-site laboratory for gamma spectroscopy. No significant QA/QC problems 
were identified in the QA/QC samples. 

All soil sample results were verified/validated by SNLINM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNLINM July 1994), SNLINM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLINM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). The data validation reports are presented in the 
associated DSS Site 1095 request for a determination of Corrective Action Complete (CAC) 
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without controls. The gamma spectroscopy data from the RPSD Laboratory were reviewed 
according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 
(SNLINM July 1996). The gamma spectroscopy results are presented in the request for a 
determination of CAC without controls. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the request for a determination of CAC without 
controls. Therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1095 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNL/NM October 
1999) and FIP (SNL/NM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for DSS Site 1095, which is presented in Chapter 4.0 of 
the associated request for a determination of CAC without controls. The quality of the data 
specifically used to determine the nature, migration rate, and extent of contamination is 
described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1095 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, PCBs, HE compounds, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1095. 

111.3 Rate of Contaminant Migration 

The building is inactive and the seepage pit was removed and the excavation backfilled on 
August 19, 2005. The migration rate of COCs that may have been introduced into the 
subsurface via the seepage pit at this site was therefore dependent upon the volume of 
aqueous effluent discharged to the environment from this system when it was operational. Any 
migration of COCs from this site after use of the seepage pit was discontinued has been 
dependent predominantly on precipitation, although it is highly unlikely that sufficient 
precipitation has fallen on the site to reach the depth at which COCs may have been 
discharged to the subsurface from this system. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COC migration at DSS 
Site 1095. 
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111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at one location in 1999 at three 
locations in 2005 adjacent to the effluent release point (seepage pit) at the site to assess 
whether releases of effluent from the seepage pit caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 8.5 or 9.5 feet bgs in boreholes 
adjacent to the seepage pit. Sampling intervals started at the depth, or as close as possible to 
the depth, at which effluent discharged from the seepage pit would have entered the 
subsurface environment at the site. This sampling procedure was required by New Mexico 
Environment Department (NMED) regulators and has been used at numerous DSS-type sites at 
SNL/NM. The soil samples are considered to be representative of the soil potentially 
contaminated with the COCs at this site and are sufficient to determine the vertical extent, if 
any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1095 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNLINM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1095. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNL/NM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1 095 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9938 seepage pit. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the septic system is no longer 
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Table 4 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1095 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF Bioaccumulator?b 

(All Samples) Concentration Background (maximum 
coc (mg/kg) (mg/kg)8 Screening Value? aquatic) 

Inorganic 

Arsenic 5.16 7 Yes 44c 

Barium 74.2 J 214 Yes 170d 

Cadmium 0.0181 6 0.9 Yes 64C 

Chromium, total 7.13 12.8 Yes 16c 

Chromium VI 0.112 J NC Unknown 16C 

Cyanide 0.06956 NC Unknown NC 

Lead 5.86 11.8 Yes 49c 

Mercury 0.00825 J <0.1 Yes 5,500C 

Selenium 0.17856 <1 Yes aoo1 

Silver 0.438 J <1 Yes 0.5c 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 

Log K0 w (BCF>40, 

(for organic COCs) Log K0 w>4) 

- Yes 
- Yes 
- Yes 

- No 

- No 
- Unknown 

- Yes 
- Yes 
- Yes 

- No 

6 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all). 
1Callahan et al. 1979. 
BCF = Bioconcentration factor. 
coc 
DSS 
J 

Kow 
Log 

= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 

mg/kg 
NC 
NMED 
SNLINM 

= Milligram(s) per kilogram. 
= Not calculated. 
= New Mexico Environment Department. 
=Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1095 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNL/NM Background Applicable SNLINM 

(All Samples) Activity Background BCF 
coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 

Cs-137 0.0223 0.079 Yes 
Th-232 0.756 1.01 Yes 
U-235 ND (0.185) 0.18 No 
U-238 1.38 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field Supergroup. 
cNMED March 1998. 
dSaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 

3,000d 
3,000d 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 
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active, additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at DSS Site 1095, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 300 feet bgs, the potential 
for COCs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COCs at DSS Site 1095 include only inorganic constituents. The inorganic COCs include 
both radiological and nonradiological analytes. With the exception of cyanide, the inorganic 
COCs are elemental in form and are not considered to be degradable. Transformations of 
these inorganic constituents could include changes in valence (oxidation/reduction reactions) or 
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to selena
amino acids in plants). Cyanide can be metabolized by soil biota. Radiological COCs will 
undergo decay to stable isotopes or radioactive daughter elements. However, because of the 
long half-life of the radiological COC (U-235), the aridity of the environment at this site, and the 
lack of potential contact with biota, none of these mechanisms are expected to result in 
significant losses or transformations of the inorganic COCs. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1095. The 
COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COC is insignificant 
because of its long half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1095 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Miqration to qroundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. 

Step 2. 

Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 
Potential pathways are identified by which a representative population might be exposed to 
the COCs. 
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Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COC risk values also are compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1095. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1095 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1095 is approximately 300 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1095. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 
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Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show the DSS Site 1095 maximum COC concentrations that were compared to 
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, two constituents (hexavalent chromium, 
cyanide) do not have quantified background screening concentrations; therefore it is unknown 
whether these COCs exceed background. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than the 
background screening level. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), and the "Technical Background Document for Development of Soil 
Screening Levels, Revision 2" (NMED February 2004). Dose conversion factors (DCFs) used 
in determining the excess TEDE values for radiological COCs for the individual pathways are 
the default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in 
the following documents: 
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Table 7 
Toxicological Parameter Values for DSS Site 1095 Nonradiological COGs 

coc Confidencea Confidencea 
Inorganic 

Chromium VI L 2.3E-6c L 
Cyanide M - -

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED February 2004. 
ABS = Gastrointestinal absorption coefficient. 
COG 
DSS 
EPA 
IRIS 
mg/kg-d 
(mg/kg-d)-1 

NMED 

RfDinh 
RfDO 

SFinh 
SFO 

= Constituent of concern. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
=Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 

Cancer Classb 

A 

D 

ABS 

0.01 d 

0.1d 
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CDC 
U-235 

Table 8 
Radiological Toxicological Parameter Values for DSS Site 1095 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
(1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
=Oral (ingestion) slope factor. 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) 
were taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 

AU9-05/WP/SNL05:rS5751.doc C-15 840857.03.01 09/13/05 5:24PM 



RISK ASSESSMENT FOR DSS SITE I 095 9113/2005 

appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1095 nonradiological COCs and an estimated 
excess cancer risk of 3E-11 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
cancer risk for the DSS Site 1095 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 7.2E-4 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1095 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 6.3E-9. 

For nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 6E-10 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Because of the nature of the 
local soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows an 
HI of 0.00 and no quantified estimated excess cancer risk for the DSS Site 1095 associated 
background constituents under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
1.9E-3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1095 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1095 is eligible for unrestricted radiological release as 
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 1.9E-8. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for persons 
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Table 9 
Risk Assessment Values for DSS Site 1095 Nonradiological COCs 

Industrial Land-Use Industrial Land-Use 
Maximum Scenario3 Scenarioa 

Concentration Hazard 
I 

Cancer Hazard 
I 

Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.12 J 0.00 I 3E-11 0.00 I 6E-10 
Cyanide 0.0695b 0.00 I - 0.00 I -

Total 0.00 I 3E-11 0.00 I 6E-10 

3 EPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1095 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium VI NC -
Cyanide NC -

Total 0.00 

3 Dinwiddie September 1997, Coyote Test Field Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997a). This summation is tabulated in Section Vl.9. 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-11. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is no 
quantifiable excess cancer risk for nonradiological COCs. The incremental risk is determined 
by subtracting risk associated with background from potential COC risk. These numbers are 
not rounded before the difference is determined and therefore may appear to be inconsistent 
with numbers presented in tables and within the text. For conservatism, the background 
constituents that do not have quantified background screening concentrations are assumed to 
have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated incremental 
excess cancer risk is 2.59E-11 for the industrial land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs under a 
industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
7.2E-4 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997a). The estimated incremental excess cancer risk is 6.3E-9. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 6E-10. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 5.51 E-1 0 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
1.9E-3 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 1.9E-8. 
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Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1095 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNLINM October 1999) and FIP 
(SNLINM November 2001 ). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at the effluent release point is 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1095. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
EPA Region 6 (EPA 2004b), and the 'Technical Background Document for Development of Soil 
Screening Levels, Revision 2" (NMED February 2004). Where values are not provided, 
information is not available from the Health Effects Assessment Summary Tables (EPA 1997b), 
IRIS (EPA 2004a), "Technical Background Document for Development of Soil Screening 
Levels, Revision 2" (NMED February 2004), "Risk Assessment Information System" (ORNL 
2003}, or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

DSS Site 1095 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
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and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-11; thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and the estimated incremental excess cancer risk is 2.59E-11 for the industrial land-use 
scenario. These incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 6E-10. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 5.51 E-1 0 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much less than EPA guidance values. The estimated TEDE is 7.2E-4 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997a). The corresponding estimated incremental excess cancer risk value is 6.3E-9 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 1.9E-3 mrem/yr with an 
associated risk of 1.9E-8. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS Site 1095 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 

Table 11 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1095, Building 9938 Seepage Pit Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.59E-11 6.3E-9 6.3E-9 
Residential 5.51E-10 1.9E-8 1.9E-8 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1095. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1 095 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs also are expected to be 
of low significance. 

AU9-05/WP/SNL05:rS5751.doc C-21 840857.03.01 09/13/05 5:24PM 



RISK ASSESSMENT FOR DSS SITE 1095 9/13/2005 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9113/2005 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLJNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLINM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLJNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995}; Workbook: Future Use Management Area 1 (DOE et a/. October 
1995}; Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNLINM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNLJNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only} soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED 
I = ---"-'--------
' BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs * JR * EF *ED* WvFor }jEF) 

BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C

5 
=Chemical concentration in soil (mg/kg) 

IR = Inhalation rate (cubic meters [m3)/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

Cs *CF*SA*AF*ABS*EF*ED 

BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ASS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/13/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *fR*EF*ED I = ---"-"-· -----
"' BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR *EF*ED I == w 1 

" BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 L!m3) 
IR; = Inhalation rate (m3fday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8. 7 ( 4 hr/wk for 
Exposure Frequency ( day/yr) 250a,b 52 wk/yr)a,b 35oa.b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9, 125a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 ChiW 10 Child3 

Inhalation Rate (m3Jday) 20a,b 30 Adult3 20 Adult3 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E93 1.36E93 1.36E93 

Water Ingestion Pathway 
2.4a 2.4a 2.43 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Child3 0.2 Child 3 

Skin Adherence Factor (mg/cm2 ) 0.23 0.07 Adult3 0.07 Adult3 

Exposed Surface Area for Soil/Dust 2,800 Child 3 2,800 Child 3 

(cm2/day) 3,3ooa 5,700 AduiP 5,700 Adult3 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

3Technical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a.b 3oa.b 

Body_ Weight (k~) 70 Adulta,b 70 Adulta.b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d.e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kq/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyrl NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNL!NM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Site Histories 
Drain and septic system site histories for the seven AOCs are as follows: 

Year Drain 
Year or Septic Year(s) Septic Tank 

AOC Building and System and/or Seepage Pits 
Number Site Name Location System Built A bandoned Backfilled 

1090 
Bldg 672 1 

TA-111 1959 1991 Late 1990s 
Septic System 
Live Fire 

Lurance Septic system is sti ll in 
1094 Range East Unknown Unit is active 

Septic System 
Canyon use 

1095 
Bldg 9938 Coyote Test 

197 1 Unknown 2005 
Seepage Pit Field 

II 14 
Bldg 9978 Coyote Test 

1971 Unit is active 
No septic tank or 

Drywell Field seepage pit at this site 

II 15 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

II 16 
Bldg998 I A Solar Tower 

1981 Unit is active 
Seepage pit is still in 

Seepage Pit Complex use 

II I 7 
Bldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well Complex seepage pit at thi s site 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows : 

AOC 
N umber Site Name 

1090 Bldg 672 I Septic System 

1094 
L ive Fire Range East Septic 
System 

1095 Bldg 9938 Seepage Pit 

III4 Bldg 9978 Drywell 

I 115 
Former Offices Septic 
System 

II 16 Bldg 998 lA Seepage Pit 

II 17 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radionuclides 

Groundwater 
Location Deoth fft b!!s) 

TA-III 473 

Lurance Canyon 107 

Coyote Test Field 300 

Coyote Test Field 41 

Solar Tower 
150 

Complex 
Solar Tower 

150 
Complex 

Solar Tower 
150 

Complex 

1116, and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components {drainfield drain lines. drywells, and seepage 
pits ) so that locations for soil-vapor samplers and soil borings could be selected . 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines. seepage pits , and drywells to 
determine if COGs were released to the environment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampling 
depths at each of these seven AOC sites are as follows : 

Buried 
Components Soil Sampling 
(Drain Lin es, Beneath 

Drywells) Drainlines, Type(s) of Drain System Passive 
Site Site Located With Seepage Pits, and Soil Sampling Soil-Vapor 

Number Name a Backhoe Drvwells Deoths (ft bos) Samolino 
Bldg 672 1 

1090 Septic 2002 2002, 2005 Drainfield : 4, 9 None 
Svstem 
Live Fire 

Drainfield: 
Range 

Borehole I: 7, 12 
1094 East 1999 1999, 2005 

Borehole 2: 7, 12, 17, 22 
2002 

Septic 
Borehole 3: 7, II , 17, 22 

System 
Bldg 9938 

1095 Seepage None 1999, 2005 Seepage Pit: 8.5, 9.5 2002 
Pit 

1114 
Bldg 9978 

2002 2002 Drywell: 6, II None 
Dry well 
Former 

1115 
Offices 

1999 1999,2005 Drainfield: 5, 10, 15,20 None 
Septic 
System 
Bldg 

Seepage Pit: 
998 1A 

111 6 
Seepage 

None 1999,2005 Boreholes I & 3: g, 13 None 

Pit 
Borehole 2: 8, 13.5 

1117 Bldg 9982 None 1999,2005 Drywell: II , 16 None 
~!)'well , _ 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs. SVOCs. PCBs. HE compounds, RCRA met
als, chromium VI , cyanide. and gross alpha/beta activity. and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094. 1114. 1115, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected atAOCs 1094. 1095. 1115, 1116. and 1117. Cyanide was detected atAOCs 
1095, 1114. and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC contamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity at AOC 1090 and, although not detected, the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity at AOC 1115. and Th-232 was detected slightly above the background activity at AOC 1116. Gross 
beta activity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analy1ical results were used for characterizing that 
site. for performing the risk screening assessment. and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analy1ical results were used for 
characterizing the site. for performing the risk screening assessment. and as justification for the proposal 
ofCAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established for AOCs 1090, 1095. 1114, 111 5, 111 6, and 1117. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However. the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094. the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr. all of wh ich are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore. all of these sites are eligible for unrestricted radiologi
cal release. 
Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites. Thus. a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site. AOC 1090, was predicted 
to be low. 
In conclusion. human health risks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus. these sites are proposed for CAC without institutional controls. 

The total His and excess cancer risk values for the nonradiological COCs at the seven 
sites are as fo llows· 

Residential Land-Use Scenario 
Site Total Hazard 

Number Site Name Index Excess Cancer Risk 

1090 Bldg 672 1 Septic System 0.28 I E-5' Total I 1.44E-6 Incremental 

1094 
Li ve Fire Range East Septic 

0.00 7E-I O Total 
System 

1095 Bldg 9938 Seepage Pit 0.00 6E-I O Total 
111 4 Bldg 9978 Drywell 0.00 I E- 10 Total 
111 5 Former Offices Septic System 0.00 7E-IO Total 
111 6 Bldg 998 1A Seepage Pit 0.00 7E-I O Total 
1117 Bldg 9982 Drywell 0.00 5E- 10 Total 

NMED Guidance < I < I E-5 

' Value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Envi ronmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR i 21U 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035,1036,1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

\1)~ '. \)v'\.~~ 
I --- -~ ~ 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail} 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
D. Pepe, NMED-08 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1 089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
~ .. .,Laogls-,Qif, SNL, MS 1087 
P. Puissant, SNL, MS 1 087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

APR 7 2005 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

April2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately I ,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven repmi binders. The first binder contains a 
master index sorted by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Teclmical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
ARICOC number, an individual cross reference summary sheet is provided. 



- Site Name 

1113 Bldg, 6597 DW 

1113 Bldg, 6597 DW 

1113 Bldg, 6597 DW 

1113 Bldg, 6597 DW 

1113 Bldg, 6597 DW 

1113 Bldg. 6597 DW 

1113 Bldg. 6597 DW 

1113 Bldg. 6597 DW 

1113 Bldg. 6597 DW 

1114 Bldg: 9978 DW 

1114 Bldg. 9978 DW 

1114 Bldg. 9978 DW 

1114 Bldg. 9978 DW 

1114 Bldg: 9978 DW 

1114 Bl~g .. 9978 DW 

1114 Bl~g,9978 DW 

1114 BldQ. 9978 DW 

Bldg: 9978 DW 

BI9!J· 9978 DW 
1Bidg: 9978 DW 

14 ,:B_I9(J;~9978 DW 

1114 Bl.dg. 9978_DW 

~1~4 ... :Bid!j,B978 DW 
1114 :Bldg. 9978 DW 

r···1114 .• Bklg~ 9978 DW 

~ 1114' 1Bidg~g978 DW 
, •. 1114 . iBidg·. 9978 DW 

'sfdg~~9~78 DW 
F. Solar Offices SS 

:F. Solar Offices SS 

Solar Offices SS 

F. Solar Offices SS 

, F. Solar Offices SS 

F Solar Offices SS 

\ F ;_Solar Offi~e_s SS 
Solar Offices SS 

F. Solar Offices SS 

F. Solar Offices SS 

F. Solar Offices SS 

:F. Solar Offices SS 
_,_ ·~--·-"-

Volume 5 

Volume 5 

Volume 5 

Volume 5 

Volume 5 

Volume 5 

Volume 5 

Volume 5 

Volume 5 

Volume 7 

Volume 7 

Volume 5 

Volume 5 

Volume 5 ' 
"''"~"""· ·~_,,.j,. 

DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ERSampleiD 

605783 6597/1113-DW1-BH1-5-S 

605783 6597/1113-DW1-BH1-10-S 

605783 6597/1113-DW1-BH1-5-S 

605783 6597/1113-DW1-BH1-10-S 
' ' 

605783 6597/1113-DW1-BH1-5-S 

605783 

605783 

605783 

605783 

6597/1113-DW1-BH1-10-S 

;6597/1113-DW1-BH1-5-S 

'6597/1113-DW1-BH1-10-S 

, 6597(1113-DW1-BH1-5-S 

605731 :9978/1114-DW1-BH1-11-S 

605731 , '9978/1114-DW1-BH1-6-S. 

605730 

605730 

9978/1114-DW1-BH1-11-S 

. :9978/1114-DW1-BH1:6-s 
~·' , ,, ~ 

. 9978/1114-DW1-BH1-11-S 

i9978/1114-DW_l:BH1-6-S 

'9978/1114-DW1-BH1-11-S 

:9978/1114-DW1-BH1-6-S 
, "~', ''"""' 

l9978/1114-DW1-BH1-11-S 

'9978/1114-DW1-BH1-6-S 
.19978/111 ~~w1~m • ' ,. · 

!9978/1114-DW1-BH1-11-S 

i9978i1114~ow1~BH1-6-S 

Sample# 

'060050-002 

·060051-002 

060050-002 

:o6oos1-oo1 

060050-001 

060051-002 

060050-002 

060051-002 

060050-002 

:059924-003 

;059923-003 

059924-002 

'059923-002 

:059924-002 
' ~~ '"-"'"-' 
:059923-002 
1059924-001 

'ios9923-0o1 
' -·~-'~"""'"'• 

\059924-002 

'059923-002 
.--· ,__~ . .,_. 

1059925-001 
1059924-002 

:059923-002 

;26-SEP-02 

26-SEP-02 

26-SEP-02 

.26-SEP-02 

'26-SEP-02 

26-SEP-02 

26-SEP-02 
126-SEP-02 

23-SEP-02 

.23-SEP-02 

23-SEP-02 

.z23;~EP:,~2 
;23-SEP-02 

,23:SEP-02 •• 
:23-SEP-02 

'23-SEP-02 
.l23:SEP-o2 

.. ·)·, """'"'''~ .. ''""''"" """'-'"~'~ 

!2~~-§§.~.:~? 
!23-SEP-02 

!23-SEP-02 
' ~23:S'EP'-o2 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

.SOIL 

SOIL 

:SOIL 

SOIL 

:AQUEOUS 

SOIL 

:SOIL 

Vql~me.?..... • 605730 r99?_!lfj11!:[:)WJ.:~f:.l1.:11-S 105~?]4::~~3 •• •. i23:§~,P.:~?~. SOl~ 
Volume 5 i 605739~j~_97~[1,114-[)Y{1:~':i1;6:~ • .!95.9923-002 !2~:§5£'-?2 :sOIL. 

605730 :9978/1114-DW1-BH1-11-S 1059924-002 l23-SEP-02 SOIL 
60573a·~l997871·:;:;4-:ow1~sH1~6-s ·to59923-oo2 l23:sE:P':o2·-· :soiL 

····~- ... 6os73o···rs97s/1114:ow1:sH1:11:s --~-- 'Tos9924-0a2"···· ···:2J:s'E'P-:o2 •·· soiL 

605730 ;997ai1114=ow1~sH1~5:s • ios9!323:i1a2·~·· ·· 123~s'EP':o2 soiL 
6·o2a17···!soui.RoEToX-'6'F1~8H1-1o-s 'o5oos6~o3 .• , .. , • ··· i27~AU'<3~99 so1L 

.. , ~JsoLARDET?X:EJ~1-BH1~5-S .• Josm)~s~~g~:~ • ·.~---;2!::'~!LG~99 ;s91L 

Volume 3 i 602817 lSOLARDETOX-DF1-BH2-10-S i050053-003 :27-AUG-99 SOIL 
···-'-"""""'"{ ~" ,.,,~~''"'''~--,·~ ~ "-'"·"' ~-~"'-''~""""'''"~·=·~,~-"'' ''~"'"~"'~'"='"'' . 

602817. lSOLARDETOX-DF1-BH2-5-S ;050052-003 27-AUG-9B .SOIL 
'k' ""' "-"'""''''"'("'-·>»'>'~ "'.,,.,~-e--~~·~·"'·' "'•• '"~~~--·-~"-''"( w-~·-~~> """"'~ """'~"""'""-""'''~•---' • ·~ 

Volume 3 : 602817 ,SOLARDETOX-DF1-BH3-10-S i050050-003 127-AUG-99 :SOIL 

Vol~~~:3 "i'-·sCl28_1X·--1~c)LARDE'f:o£oF1:~~3-5-f: · •. :. -~osoo~f§§3~::~: .•. ··:127-A"u_§~~g.... :SOIL 

Volume 3 . 602817 !SOLARDETOX-DF1-BH1-10-S 1050056-003 '27-AUG-99 SOIL 
v~~~~~3 "T' "6o2a1?" lsol'ARoEl-ox~oFi:8ri1:s~s·--·· ..... :0sooss-Oci3"'-·· ... 12i:.Au8:99·· :soiC 

.. . 60281l·~·lsoLARDETox:DF1~BH2-10-S iosoos3:oo3...... !2i:AUG:-99 :SOIL 

602817~lSOLARDETOX-DF1:BH2-s-s"~~·- "iosoo52~oo3 \27.::A.uG:99.. SOIL 

.602B1_?_.f.~o_LARDET02<~D~1;BH3-1 o~~:=-=~=:=_;~5oo5o-oo3 ...... : 2f~q~~? .. 9 ·soil. 
602817 ,SOLARDETOX-DF1-BH3-5-S los0049-003 i27-AUG-99 'SOIL 

volume 3 ' 6o2a171sol.ARoEfox:oF1:sH1:10:s--~- ··~a5oo5S::oo1·· ········· .27-AuG-99 so1l. 

Volu~~ 3 . 6o2~{7j~c)~-~~£::f()~:_[:}Fi-ElH1:?-S .. ·:--·:~-~050055_::9..()~ 12?1@~~~- SOIL 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 55 of 58 

TOTAL-CN 

TOTAL-CN 

VOA-8260 

VOA-8260 

GEL 

GEL 

GEL 

GEL 

'Cr+6 GEL 

Cr+6 GEL 

RCRA METALS GEL 

RCRA METALS GEL 

GAMMA.SPEC RPSD 

GAMMA SPEC RPSD 

PCB-8082 

'PCB-8082 

BNA-8270 

.BNA-8270 

:voA-8260 

;voA-8260 

'HE-8330 

HE-8330 

;voA~B_2~o 
GROSS-AlB 

GROSS-AlB 

'GEL 

GEL 

.GEL 

.GEL 

GEL 

GEL 

GEL 

,GE~ 

.GEL 

:GEL 

GEL 

TOTA~CN GEL 

'TOTAL-CN GEL 

'Cr+6 GEL 

Cr+6 GEL 

RCRA METALS tGEL 

:RCRA METALS \GEL 

:HE:~~3.0 ,GEL 
•HE-8330 .GEL 

HE-8330 GEL 

iHE-8330 'GEL 

"HE-8330 

HE-8 .. 33_0 
BNA-8270 

:BNA-8270 

BNA-8270 

:BNA-8270 

BNA-8270 

'BNA-8270 
.voA-8260 

·VOA-8260 

iGEL 

GEL 

'GEL 

:GEL 

cGEL 
iGEL 

GEL 

:GEL 
:GEL 

GEL 

BATCH# 

206591 

206731 

206731 

207083 

207083 

207514 

207514 

206907,207430 

206907,207430 

201342 

201342 
203728 

203728 

:203764 

203764 

203934 

!203934 

,204142 
;204142 

'204910 

205009 

205009 

!205123 
·:205123 

:205618 

'205618 
;203818, 204433. 

:203818, 204433 i 
'158012 

'158012 

.158012 

158012 

158012 

158012 

158016 

158016 

158016 

158016 

158016 

158016 

158044 

158044 

4/11/2005 
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GEL QC CROSS REFERENCE coc 605730 

SAMPLE 
I Site# Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1004 Bldg. 6969 SS 059920 002 6969/1 004-DF1-BH2-13-S 20-SEP-02 SOIL PCB-8082 203728 
1004 Bldg. 6969 SS 059920 002 6969/1004-DF1-BH2-13-S 20-SEP-02 SOIL RCRAMETALS 203818,204433 
1004 Bldg. 6969 SS 059920 002 6969/1 004-DF1-BH2-13-S 20-SEP-02 SOIL TOTAL-CN 205123 
1004 Bldg. 6969 SS 059921 001 6969/1004-DF1-BH3-8-S 20-SEP-02 SOIL VOA-8260 203934 
1004 Bldg. 6969 SS 059921 002 6969/1 004-DF1-BH3-8-S 20-SEP-02 SOIL BNA-8270 203764 

1004 Bldg. 6969 SS 059921 002 6969/1 004-DF1-BH3-8-5 20-SEP-02 SOIL Cr+6 205618 
1004 Bldg. 6969 SS 059921 002 6969/1 004-DF1-BH3-8-S 20-SEP-02 SOIL GROSS-AlB 205009 
1004 Bldg. 6969 SS 059921 002 6969/1 004-DF1-BH3-8-S 20-SEP-02 SOIL HE-8330 204142 

1004 Bldg. 6969 SS 059921 002 6969/1 004-0F1-BH3-8-S 20-SEP-02 SOIL PCB-8082 203728 

1004 Bldg. 6969 SS 059921 002 6969/1 004-0F1-BH3-8-5 20-SEP-02 SOIL RCRAMETALS 203818,204433 

1004 Bldg. 6969 SS 059921 002 6969/1 004-0F1-BH3-8-S 20-SEP-02 SOIL TOTAL-CN 205123 

1004 Bldg. 6969 SS 059922 001 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL VOA-8260 203934 

1004 Bldg. 6969 SS 059922 002 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL BNA-8270 203764 

1004 Bldg. 6969 SS 059922 002 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL Cr+6 205618 

1004 Bldg. 6969 SS 059922 002 6969/1 004-DF1-BH3-13-S 20-SEP-02 SOIL GROSS-AlB 205009 

1004 Bldg. 6969 SS 059922 002 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL HE-8330 204142 

1004 Bldg. 6969 SS 059922 002 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL PCB-8082 203728 

1004 Bldg. 6969 SS 059922 002 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL RCRAMETALS 203818,204433 

1004 Bldg. 6969 SS 059922 002 6969/1 004-0F1-BH3-13-S 20-SEP-02 SOIL TOTAL-CN 205123 

1114 Bldg. 9978 OW 059923 001 9978/1114-DW1-BH1-6-5 23-SEP-02 SOIL VOA-8260 203934 

1114 Bldg. 9978 OW 059923 002 9978/1114-0W1-BH1-6-5 23-SEP-02 SOIL BNA-8270 203764 

1114 Bldg. 9978 OW 059923 002 9978/1114-0W1-BH1-6-S 23-SEP-02 SOIL Cr+6 205618 

1114 Bldg. 9978 OW 059923 002 9978/1114-0W1-BH1-6-S 23-SEP-02 SOIL GROSS-AlB 205009 

1114 Bldg. 9978 OW 059923 002 9978/1114-0W1-BH1-6-S 23-SEP-02 SOIL HE-8330 204142 

1114 Bldg. 9978 OW 059923 002 9978/1114-DW1-BH1-6-S 23-SEP-02 SOIL PCB-8082 203728 

1114 Bldg. 9978 OW 059923 002 9978/1114-0W1-BH1-6-S 23-SEP-02 SOIL RCRAMETALS 203818,204433 

1114 Bldg. 9978 OW 059923 002 9978/1114-0W1-BH1-6-S 23-SEP-02 SOIL TOTAL-CN 205123 

1114 Bldg. 9978 OW 059924 001 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL VOA-8260 203934 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL BNA-8270 203764 
- -

SDG 676018 



GEL QC CROSS REFERENCE coc 605730 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL Cr+6 205618 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL GROSS-AlB 205009 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL HE-8330 204142 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL PCB-8082 203728 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH1-11-S 23-SEP-02 SOIL RCRAMETALS 203818,204433 

1114 Bldg. 9978 OW 059924 002 9978/1114-0W1-BH 1-11-S 23-SEP-02 SOIL TOTAL-CN 205123 

1114 Bldg. 9978 OW 059925 001 9978/1114-DW1-TB 23-SEP-02 AQUEOUS VOA-8260 204910 

SDG 676016 
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CASE NARRATIVE 
for 

Sandia National Laboratories 
ARC0C60.5610 

SDG#67QtiA· 
ARC0Cti0S'730 

SDG#67681B 
Case No. 7223.02.03.02 

General Engineering Laboratories, Inc. 

P.O. Box 30712 
CharlestOn, South Carolina 29417 

2040 Savaae Road 
Charleston, South catolina 29407 

Telephone Nmpber: 

(843) 556-8171 

Sample receipt 

Sandia collected twenty~four soil samples and eleven aqueous samples on 
September 18, 19~ 20, and 23, 2002. The samples arrived at General Engineering 
Laboratories. Inc.~ (GEL) Charlesron, South Carolina on September 24, 2002, for 
environmental analyses. Cooler clearance (screening. tem.perature check, etc.) was done 
upon login. The coolers arrived without any visible signs of tampering and with custody 
seals intact. The samples were delivered with chain of custody documentation and 
signatures. The temperatme of the samples was 2.0 and 3.00C, as measuted from the 
temperature OODtrol bottles. 

Sample ID 059856-006 from AR.Coe-605670 was received out of holding for 
Hexavalent Chromium. An NCR. was generated and ia included in thi& package. .The 
spikes for the soil Hexavalent Cttomium batch passed GEL's SPC limits at 64.7 and 71.2 
percent teCOvery, however, dJe spilces failed the client's rontract limits. An NCR was 

GENERALBNGINBERlNG LABORATORlES 
p 0 Box 3f1112 • Cblldelloa. sc 29417 • 2040 Savap R.olld. 29407 

(843) ~171 • PG (843) 766-1178 



generated per client request and is included in the General Chemistry section of the dam~ 
package. 

The samples were screened according to GEL Standard Operating Procedures 
(SOP) EPI SOP S-007 rev. 2 "The Receiving of Radioactive Samples." The samples 
were stored properly according to SW -846 procedures and GEL SOP. 

The samples were received and collected as listed in the table below: 

ARCOC SDGI lot samples CoDection Date 
605670 67601A 18 09/18/02,09/19/02, 

09/20/02 
605730 67601B 17 09/20/02,09123/02 

The laboratory received the following samples: 

Laboraton ID 
ARCOC..a56'70: 

67601001 
67601002 
67601003 
67601004 
67601013 
67601014 
67601015 
67601016 
67608001 
67608002 
67608003 
67608005 
67608006 
67608007 
67608008 
67608009 
67608010 
67608011 

ARCOC-605730: 

67601005 
67601006 
67601007 
67601008 
67601009 
67601010 
67601011 
67601012 
67601017 

Description 

059813-001 
059814-001 
059815-001 
059816-001 
059813-002 
059814-002 
05981~ 
059816-002 
059819-001 
059856-001 
059933-001 
059856-002 
059856-003 
059856-004 
059856-005 
059856-006 
059856-007 
059856-008 

059917-001 
059918-001 
059919-001 
059920--001 
059921-001 
059922-001 
059923-001 
059924-001 
059917-002 

GENBRAL ENGINEERING LABORA10RIES 
p 0 Box 30712. Charbtoo, sc 29417. 2040 Savage Road. 29407 

{843) SS6-8171 • Pax (843) 76().1178 

0 Plildal oe ltec.Jci-IP!Ipo£. 

Date Ree'd by Lab 
09124/02 

09/24/02 



Laboratorv m 
67601018 
67601019 
67601020 
67601021 
67601022 
67601023 
67601024 
67608004 

Case Narrative 

Dagiption 
059918-002 
059919..002 
059920-002 
059921-002 
059922-002 
059923-002 
059924-002 
059925-001 

Sample analyses were conducted using methodology as outlined in Gen.e.ral 
Engineering Labora1ories (GFL) Standard Opetating Procedures. Any technical or 
administrative problems during analysis, data review. and reduction are contained in the 
analytical case narratives in the enclosed data package. 

batema) Qaein of Cpftocly: 

Custody was maintained for the samples. 

Data Pa«:kap: 

The enclosed data paclcagc contains tbc following sections: Case Narrative, Chain 
of Custody, Cooler. Receipt Checldist. Qualifier Flag and Data Package Definitions, 
Laboratory Certifications, Volatiles Data, Volatiles QC Summary. Semivolatiles Data, 
Semivolati1es QC Summary, PCB Data. PCB QC Summary, Explosives Data. Explosives 
QC Summary, Metals Data., Metals QC Summary, General Chemistry Data. General 
Chemistty QC Summary, Radiochemistry Data. Radiochemistey QC Summacy, and 
Level C Data Package. 

This data package. to the best of my knowledge. is in compliance with technical and 
administrative requirements. 

Edith M. Kent ~ 

:?rh.tL Yf_ f)~ 
Project Manager 

GBNERAL ENGINEI!RING LABORATORIES 
Po Box 3a712. a .. ..._, sc 29417 ·21040 SavllfF R.old • 29407 

(843) SS6--8171· Pax (843) 766-1178 

o,..... • ...,..,.._ 



Method/Aphari! WormatioJt 

GC/MS Volatile Organics 
Sandia National Labs (SNLS} 

SDG#67601 

Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer 

Analytical Method: SW846 8260A 

Prep Method; SW846 5030A 

. Ana1ytical Batch Number: 203934 

Prep Batch Number: 203932 

Semnle Analyi.s 

The following client and quality COdtrol samples were aaalyz.ed to complete this sample cle1ivery group/work order 
using the methods referenced in the Analysis Information section: 

SampleiD Client ID 

67601001 059813-001. 

67601002 059814-001 

67601003 059815-001 

67601004 059816-001 

67601005 059917-001 

67601006 059918-001 

67601007 059919-001 

67601008 059920-001 

67601009 059921-001 

67601010 059922-001 

67601011 059923-001 

67601012 059924-001 

SDG# 67601 -VOA 
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1200306489 VBLK01 (Blank) 

1200306490 VBLK01LCS (Laboratory Control Sample) 

1200307638 VBLK02 (Blank) 

1200307640 VBLK02LCS (Laboratory Control Sample) 

1200307639 VBLK03 (Blank) 

1200307641 VBLK03LCS (Laboratory Control Sample) 

1200306491 059813-00lMS (Matrix Spike) 

1200306492 059813-00lMSD (Matrix Spike Duplicate) 

Preparation/Analytical Method Verification 

SOP Reference 
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure (SOP). ne data discussed in this narrative has been analyzed in 
accordance with GL-OA-E-026 REV.8. 

Calibration Information 
Due to software limitations, all the data files comprising the initiaJ calibration curve may not be listed on the initial 
calibration summary form. All calibration files are listed in the calibration history report in the "Standard Data" 
section. · 

Initial Calibration 
All the initial calibration requirements were met. 

CCV Requirements 
All the continuing calibration verification (CCV) requirements were met. 

Quality Control (QC) Information 

Surrogate Recoveries 
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits. 

Blank Acceptance 
Target analytes were not detected above the reporting limit in the blanks. 

LCS Recovery Statement 
All the required analyte recoveries in the laboratory control samples were within the acceptance limits. 

QC Sample De!ignation 
The following sample was designated for matrix spike analysis: 
67601001 0598/3-001 

MS Recovery Statement 
All the required matrix spike recoveries were within the acceptance limits. 

SDGI 67601 -VOA 
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MSD Rccovc:ty Statement 
All the required matrix spike duplicate recoveries were within the acceptance limits. 

MSIMSD RPD StatelDimt 
The relative percent differences (RPD) between the matrix spike and matrix spike duplicate recoveries were within 
the acceptance limits. 

Internal Standard (I STD) Acceptance 
The internal standard responses, in all samples and quality control samples, met the required acceptance criteria. 

Tccbwdcallnf~on 

Holding Time Specifications 
All the samples were prepared and/or analyzed within the required holding time period. 

Sample Preservation and Integrity 
All samples met the sample preservation and integrity requirements. 

Preparation/ Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dihtions 
The samples in this sample delivery group/work order did not require dilutions. 

Sample Rc-prep/Re-analysis 
Re-analyses were not required for samples in this sample group/work order. 

- Mis:cllancouslnformation 

Nonconformance (NCR) Doeunentation 
A nonconformance report was not required for this sample delivecy group/work order. 

Manual Integrations 
Data files associated with the initial calibration. continuing calibration check, and samples did not require manual 
integrations. 

Additional Comments 
The following package was generated using an electronic data processing program referred to as "virtual 
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually 
generate all data packages electronically. The following change from "traditional" packages should be noted: 

Analyst/peer reviewer initials and dates are not present on the electronic data ftles. Presently, all initials and dates 
are on the original raw data. Tbese bard copies are temporary stored in the laboratory. An electronic signature page 
inserted after the case· narrative of each electronic package will indicate the analyst, reviewer, and report specialist 
names associated with the generation of the data package. The data validator will always sign and date the case 
narrative. Data that are not generated electronically, and sucb as band written pages, will be scanned and inserted 
into the electronic package. 

System. Configuration 
The laboratory utilizes the following GC/MS configurations: 

SDGI67601 -VOA 
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Chromatographic Columns 
Chromatographic separntion of volatile components is accomplished through analysis on one of the following 
columns: 

ColumniD 

J&Wl 

J&W2 

Instrument Configuration 

Column Description 

DB-624, 60m .x: 0.25mm. 1.4um 

DB-624, 75m .x: 0.53mm, 3.0um 

Instrument systems are reference in the raw data and individual form headers by the Instrument ID designations 
below: 

Instrument ID System Configuration Chromatographic Column P&TTrap 

VOAl HP6890/HP5973 J&Wl TrapC 

VOA2 HP6890/HP5973 . J&Wl TrapC 

VOA4 HP5890/HP5972 J&WI TrapK 

VOAS HP5890/HP5972 J&Wl TrapC 

VOA7 HP5890/HP5972 J&W2 TrapK 

VOA8 HP6890/HP5973 J&WI TrapK 

VOA9 HP6890/HP5973 J&Wl TrapC 

Certification S!~,tement 

Where the analytical method has been perfonned under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review Validation 

GEL requires all analytical data to be verified by a qualified data validator. In addition. all data designated for CLP 
or CLP-like packaging wiJI receive a third level validation upon completion of the data package. 

The followng data validator verified the infonnation presented in this case narrative: 

Reviewer: _ __.._l-~~J~'e ~...,."-='--'-'--·-· _Date: \0- R ffi. 

SDGI67601 -VOA 
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•• 
QCSumma!J: RaHJrt Date: Odubcr l7,l011 

(]~eDt: Smdla Nadoaal Labontoria Page 1of5 
MS-0756 
P.O. Bolt S800 
Albuquerque, New Maim 

CoBtact: PameJa M. Pmssant 

Workorder: 67611 

l!Jinwone NOM Saml!le Ooal QC Units RPD% REc-Aa Raalil!l A.nllrt Date Time 

Volldle-GCIMS Federal 
Bald! 203934 

QCI:wo306490 l.CS 
1, 1-Diclilorocthylcnc so.o 44.7 nglkg 89 (75%-134%) RMB 09f25102 08:02 
Benzene 50.0 49.1 uglkg 98 (80%-120"4) 
Chlorobenzene 50.0 Sl.S uglkg 103 {82%-118%) 
Toluene 50.0 51.6 uglkg 103 (74%-115%) 
Trichloroethylene 50.0 49.0 ~~~ 98 (80%-119'1fo) 

••Bromofluorobcnzcnc 50.0 47.5 uglkg 95 (69%-138%) 
·~ibromofl~anc 50.0 49.0 nglkg 98 (67%-137%) 
*4<To1ucnc-d8 50.0 46.0 ug/kg 92 (67o/ ... 139%) 

QC1200307640 LCS 
1,1-Dichloroetbyiene 50.0 47.3 nglkg 9S (7So/..-l34%) 09125102 20:4S 
Ben7Jenc .50.0 50.6 uglkg . 101 (80%-120%) 
Chlorobcnzcnc so.o 51..5 uglkg 103 .(82%-118%) 

..._ TolDCile so.o 51.1 uglkg 103 (74%-115%) 
. Trichloroethylene so.o 50.1 ugllcg 101 (80%-119%) 

••Bromoftuorobenzene 50.0 46.9 ugllcg 94 (69%-138%) 
••Dibromo:tloaromc1banc 50.0 50.2 uglkg 100 (67%-137%) 
••tolueoe-dS 50.0 45.5 uglkg 91 (67%-139%) 

QC1200307641 LCS 
1,1-Dichlaroclhyicnc 50.0 43.4 uglkg 81 (75%-134%) 09/27,'02 08:11 
Benzene 50.0 47.!i uglkg 95 (SOo/..-120%) 
Chlorobcnzene 50.0 46.8 uglkg 94 '(82o/..-118%) 
Tolucru: 50.0 46.3 ug/kg 93 '(74%-J 15%) 
Trichlomethyiene 50.0 47.7 uglkg 95 (80o/o-l 19%) 

**Bromofluorobenzenc 50.0 38.2 uglkg 76 (69%-138%) 
••Dibromofluommctbam: 50.0 45.8 uglkg 92 (67o/o-137%) 
**Toluene-d8 50.0 40.4 uglkg 81 (67%-139%) 

QCL200306489 MB 
1,1,1· Trichloroctbanc u 1\l[) ug/kg 09/25/02 09:34 
1,1,2.2· Tetrachloroethane u ND uglkg 
1,1,2-Trichloroethane u ND ug,'lcg 
1, 1-DichlQIVCthanc: u ND uglkg 
1,1-Dichloroethylene u ND ugllcg 
1,2-Dic::hloroelhane u ND ugllcg 
1,,2-Dichloropropane u ND ugl]cg 
2-Butanonc:: u ND uglkg 
2-Heuoone u ND uglkg 
4-Mcthyl-2-pentmonc u ND uglkg 
Acerone u ND ug/kg 
Benzene u ND uglkg 
Bromodichloromethane u ND uglkg 
Bromofomt u ND uglkg 
Bromo methane u ND uglkg , 



~ 

QCSumman: 
WorkonJer: 67601 Pqe Zof 5 

:ParDlllllllle NOM Sami!IC Oaal QC Units RPD% REC% Ra1l2e Alllst Date Time 

Volatlle-GC/l\fS Federal 
Bau:h 203914 

Carllon di51llfidc: u ND ug/kg 
C&Ibon t.etracbloride u ND uglkg 
Chlo~ u ND uglkg 
Chloroethane u ND ngfkg 
Chloroform u NO ugiJcg 
Chloromethane u ND uglkg 
Di'bmnocbloiOmctbaue u ND u&!Jcg 
Ethylberm:ne u ND uglkg 
Methylene cbl«ide u ND uWJcg 
S1yrcnc u ND uglkg 
Tettachlomelhylene u ND uglkg 
Tolucnc u ND uglkg 
Trichloroethylene u ND nglkg 
Vinyl acetate u ND uglkg 
Vmyl chloride u ND ugllcg 
Xylenes (total) u ND uglkg 
c:is-1,2-Dichloroctbylcm: u NO uglkg 
cis-I ,3-Dichloropropylene u ND uglkg 

., trans-1,2-Dicbloroetbylene u ND ugllcg 
ttans-1,3-Dicbloropropylene u NO ugllcg 

**Bromofluorobenzene so.o 63.0· uglkg 126 (69o/o-138%) 
"'*Dibromotluarome!hane so.o 48.2 uWkg 96 '(67%-137%) 
**ToJueoe4 so.o 47.6 uglkg 95 ~67o/ .... t39%) 

QC1200307638 MB 
1, 1,1-Tric:hJoroetbanc u ND uglkg 09f25102 22:30 
1, 1 ,2,2-Tc:ttachlomc;tblllle u ND uW~c:g 

1,1 ,2-T richloroethanc u ND ugllcg 
1, 1-Dichloroethane u NO uglkg 
1,1-Dic:hloroetb.ylene u ND ugllcg 
1,2-Dichloroethanc u NO ugllcg 
1,2~Dichloropropane u NO u!Vkg 
2-Butanone u NO uglkg 
2-Hcxar.one u NO uglkg 
4-Mctby1~2-pentanone u ND uglkg 
Acetone u ND uglkg 
Beazene u NO ugllcg 
Bromodichloromethanc u ND uglkg 
Bromoform u NO uWJcg 
Bromomethane u NO uglkg 
Carbon disulfide u ND ugflcg 
Catbon tetrachloride u NO ugtlcg 
Clllorobenzenc u ND uglkg 
Cllloroethane u ND uglkg 
Clllorofonn u ND uWJcB 
Cllloromethane u NO uglkg 
Dibromochloromethane u ND uglkg 
Etbylbenzene . u NO uglkg 
Methylene chloride u NO uglkg 

' 



QCSummary 
w .. rkonler: 67601 Pap 3of 5 

Panmwne NOM Sample Qui QC Ullits RPD% JU:CIIA. lWI&! Anllt .Date Time 

Valatile-GCIM8 Federal 
Balch 203934 

s~ u ND uglkg 
Tetrachloroethylene u ND ui/ki 
ToiiiCIIC u ND uglkg 
Trichloroethylene u ND uglkg 
Vinyl acetate u ND ug:lkg 
Vinyl chloride u ND uglkg 
Xylenes (total) u ND u&'kg 
cis-1,2-Dichlaroethylcne u ND uglkg 
cl$-1,3-Dichlowpropylene u ND UJikg 
trans-1,2-Dichloroethylene u ND uglkg 
1rllns-1 ,3-Dichloropropylene u ND uglkg 

••Bromofluorobc:ozenc so.o 60.5 uglkg 121 .(69Y.-I38%) 
·~bromotluorometbane 50.0 48.9 uglkg 98 (67%-137%) 
••Toluene--dB so.o 46.9 1l&'kg 94 (67%-139"-') 

QC1l00307639 MB 
1,1,1-Tricbloroetbane u ND ugiJcs 09/27/02 09:45 
I, I ,2,2-Tetmcltlorocthanc u ND u&fkg 
1,1,2-Tric:bloroetlwle u NO uglkg ·- 1,1-Dichlorocthane u ND ~ 
1.1-Dic:hloroethyl.ene u ND uglkg 
1,2-Dil:hlaroetbauc u ND ugt1tg 
1,2-Dichloropropane u ND uWJcg 
2-Butanone u ND uglkg 
2-Hexanone u NO ug/Jr,g 
4-Me!hyl-2-pentanonc u ND uglltg 
Acetone u NO uA 
Bcnzcnc u ND uglks 
Bromodithlorome1hanc u ND ug/kg 
Bromoform u ND nlifkg 
Bromomethane u ND. uglkg 
Carbon disulfide u ND u!Ykg 
Carbort tetrachloride u ND ugllcg 
Chl<m:lbcmienc u ND ugllcg 
Chloroelbane u NO u~Ykg 

Chloroform u NO uG'kg 
Chloromethane u ND u~g 
Dibromocbloromethane u ND ug;lkg 
Blhylbenzene . u ND ~~~ 
Methylene chloride u ND ugllcg 
Styrene u NO uglkg 
Tetrachloroethylene u ND uglks 
Toluene u ND uwq 
Trichloroethylene u ND ug/kg 
Villyl acetate u ND uglkg 
Vinyl chloride u ND uglkg 
Xylcnes (total) u ND llw'Jtg 
cis.. I ,2-Dichloroethylenc u ND uglkg 
cis- I ,3-DichlOTOpropylenc u ND u&lkg ., 



•• 
QCSummary 

Workorder. 67601 Pace 4of 5 

Pumume NOM Saaple Qual QC Units RPD-.1. JU:Co/. Rage AnJst Date Time 

VoJatii...CCJMS Faral 
Batch 203934 

trans-1,2-Dichlorocthylcnc: 
trans-1,3-lJich1oropropy1ene 

••Brornoiluoroben2zne 
••Dibromotluoromethanc 
••To1ume-d8 

QC12003064!ill 67601001 PS 
1,1-Dicbloroethylene 
Benzleoe 
Ollorobc:nzr:nc 
Tolueoe 
Trichloroethylene 

••Bromofhlorobcnunc 
**Dibromofluorouu,tbanc 
• -Toluene-dll 

QC1200l06492 67601001 PSD 
1,1-Dichloroethylenc 
Beruene 
Chlorobenzme 
Toluene 

.~ Triehloroechylene 
_,..*Bromofloorobenzene 

••Dibromofl~ 

•*Tolucne-d8 

Notes: 

SO-O 
so_o 
so_o 

50.0 u 
so.o u 
so.o u 
50.0 u 
50.0 u 
so.o 
so.o 
so.o 

so.o u 
so.o u 
so.o u 
50.0 u 
so.o u 
so.o 
50.0 
so.o 

RER is calculated at the 95% confidence level (2-sigma). 
The Qualifiers in this report are defined as follows: 

u NO 
u ND 

62.3 
48.0 
47.1 

ND 41.0 
ND 45.3 
ND 46.4 
ND 47.5 
ND 45.3 
54.8 47.8 
49.6 49.6 
46.9 46.2 

ND 40.3 
ND 43.3 
ND 39.8 
ND 41.4 
ND 42.1 

54.8 49.0 
49.6 50.4 
46.9 46.3 

uglkg 
us'kg 
uglkg 125 :(69%-138%) 
uglkg 96 ,(67%-137%) 
uglkg 94 (67%-139%) 

ug/L 82 '(SS%-128%) 09f26102 02."02 
utVL 91 {53%-118%) 
ugiL 93 (S3o/.-I 16%) 
ugiL 95 

1
(56%-113%) 

uWL 91 .(54%-119%) 

1WL 96 •(69%-138%) 
uJIL 99 j(67o/e-137%) 
ugiL 92 '(67o/*"139%) 

eUJ/L 2 81 (0%-21%) 09126/0202:28 
ugiL 5 87 (~17%) 

ugiL IS 80 I (~21%) 

llgiL 14 83 I (0%-25%) 
ugJL 7 84 (0%-25%) 
ug/L 98 (69%-138%) 
ug/L 101 '(67%--137%) 
ugiL 93 :(67%-139010) 

• Recovery or %RPD not within aeceptance limits aruJ/or spike amount not compatible wi1h the 5llfiiPle or the duplicare RPD's are not applicable where t: 
•• Indicates analyte is a surrogate compound. 

B The analyae was fourui in the blank above the effective MDL. 

H Holding 1ime was exceeded 

1 Estimated value, the analyte concentration fell abo'vc tbc effective MDL and below the effective PQL 

P The response between the confumation column and the primary column is >40"A>D 

U The analyte was analyzed for but not detected below1his concentnltion. For Organic and Inorganic analytes: the result is less than the effective MDL. I 

X Presumptive evidence that the analytc is not present. Please see narrative for further information. 

X P~ve evidence that the analyte is not present. Please sec lWitltivc fur finthcr infromation. 

X Uncertain identification for gamma spectroscopy. · 

5 



QCSummarr 
Workorder: 67601 PageS of s 
Parmname NOll Sa111ple Qual QC Ua.ICJ RPD% REC%. Raage Anlst Date nme 
Nl A indicau:s that 3pikc rccovay limits do not apply when sample ooncantta1ion exceeds spike cone. by a fildor of 4 or mok. 
"The Relative Paa:nt Differelu:e (RPD) oblained from the siiJJplc: duplic:ate (DUP) is evalllated against the acceptCPCC critma \\ben the sample is greater than 

five times (SX) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than SX the RL, a control limit of+/-
the RL is used to c:va.lum: the DUP :resulr. I 

For PS, PSD, and SDll.. T results, the values listed are the measured amounta, not final coru:cntration&. 

Where the analytical method bas been perfonned uoder NELAP certification, tbe analysis has met all of the 
requiierneut.s of the NELAC standard unless qualified on the QC Summary. 

r:: ... 



GCIMS Vol.tile Orpllicl 
BadiaNidiaa.a Lllbl (SNLS) 

800167601-1 

Pmcedare: VolatDe Organic Compounds (VOC) by Gas Chromafograpb/Mms Spedrometf1' 

Analydcal Medlod: SW846 8260B 

Prep Mediad: SWB46 5030B 

Analytical Batch Nw:mber. 204910 

a-pleAD..,. 

The following dle:ot and quality conwl samples were analyzed to complete this sampJe delivery groaplwork Oftlet 
using Che metlmds ref'erenced in 4he A:dalysls I:nbmlfion sedion: 

s-pJem cu.tiD 

67608001 

67008002 

67608003 

67608004 

1200308688 

1200308691 

1200308692 

SOP::a..dir•• 

059819-001 

059856-001 

059933-001 

059925-001 

VBLK01 (Blank) 

VBLK01LCS (Laboratoty Confrol Sample) 

VBLKOlLCSD (LaboramryControl Sample Duplicate) 

Procedure fm preparadon. analysis and repoding of analytical data are controlled by General ~lng 
Laboralodes..lnc. as Standard Operafing Procedure (SOP). The data discussed In drls narrative has been analy2ed In 
acconlance wUh GL-OA-E-038 REV.6. 

CaliJrltiaa Idnalltiaa 
Dae fo software 1bnltafians. a11 the data fDes COIIlpl'bing the inltla1 calllnllml CIIC\'e may not be 1lsted on the lnltJal 
ca1halion summ.-y form. All calibration fDes are llsled In the calhatian hlstmy report in the "SWJdard Data" 
section. 

SDGI67601-1-VOA 
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Iaitid Caliwllticla 
All tbe initial calllntion requiremelis W€ft met. 

CCVlt.eqgiraamt:1 
All tbe continuing calibration veriflcadon (a...'V) :reqalremenls were met 

Qually Cadrol (QC) lid".--. 
Sarropte ~tecxmr• 
Smogate recoveries. in all S11D]iles ml quality cOJiml samples. were within tbe accepmnce HmiU. 

m..k~co 
Target analytes were not detected above tbe reporting limit In the blank. 

QC a.mpt. n.iaaldiaa. 
SJnce fhe samples In thk sample delive!f gmaplwork order were field QC samples (I.e.: frip b1ank. eqaipment blank. 
etc.). the analysis of a mafr1x spike (MS) and a nwrlx spike daplfcale (MSD) wu nof required. lmtead, a laboralory 
colirol sample (LCS) and laiKntary conttol sample ciqillcate (LCSD) were analy%ed far QC JaPOSeS. 

LC8lt.ec~Mry ltmaa•t 
All tbe :requftd analyte recoveries Ill tbe laboratory control sample were witbJn the acceptance Hmits. 

LCSD M.IIOCMI'f Bald_ .at 
All dJe :required analyte recoveries Ill (he laboralmy conlml sample dapUcafe were within lbe aa:epiUD! limbs. 

LC81LCSDJlPD ll.._•t 
The relafi\'e percent differences (RPD) between the laboralory conttol sample and laboratory comol s1111]11e 
duplicate :recovedes were within d1e acceptance limUs. 

mt.all&badard (IS'l'D) A&:eeptace 
The Infernal standard re:sptmSeS. in all samples ml quaDty ammll SID1ples. met tbe :required accepance criteria. 

TeduaialiDfCII'IItlltiaa 

Holdiaa Time Specmc.tiaa• 
AD the samples were prep.-ed and/or a:naJyzed within the required 1m1ding time period. 

SemplePr....,_U. adla..,. 
AD samples met the samp1e preservation and Integrity requirements. 

Pr..-ldiaa!Aau,ticaiKetJaad v .. ifiDitiaa 
All procedares were performed ass~ in tbe SOP. 

l!lllmple Dilatiaal 
The sam:ples in this sample delivery groaplwork order did nof require dUatla:ns. 

Sample Jt.e.prep,.,.._..,.. 
Re-analyses \Wre mt required for samples In fbJs sample groaplwark order. 

SDGI 67601-1-VOA 
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Ncmcaafanaaca ~Cll)DOCIIDIMitatiaa 
A :nonco:nfoaoance report w. nof required for tli.s sample delivery groap/wt:d mdet. 

:u-al Iat.,..U•• 
DaD files associated wldl the inlfial callbnlion., amUntd1lg callbradan check. and samples did nof require manaal 
integrations. 

AdditiaaaJ. ecm • ..u 
The following pacluge w• genented ~an eledronic dati p:ocessblg program referred klas "vidual 
packaging•. man effmt Co increase qaalMy and efDdency, tbe lallorMmy is developing systems to eventually 
generafe an dafa packages eledmnicaDy. The f~ chqe from •Uaditfonat" packages sboa1d he nofed: 

Amlystlpeer reviewer lnlfiaJs and dales are nof present an the eJedronic data mes. Presenay. alllnidals and dates 
are on lhe original raw dafa.. These hd copies are temporary stored In the :Jahoratory. An eledronk: stgnamre pagi! 
insened after dte case~ of each eleclnmk: pdage wDllndJcace Ole analyst ~evlewer, and repmt specilllst 
names assodafed with Ole generation of the dala package. The d* validaloc wiD always sign and date Ole cae 
nauafive. Data aw lt'e not generated eledronicaDy, and such. :hand writCen pages, wDJJ,e scanned and Jnseried 
info Ore eleck'anic package. 

IJihmCaafiaar!dba 
The lahorafmy utilizes the foBowbJg GCJMS cmdigtntions: 

Chramatoarephicc-... 
(;'hromalographlc sepa-aaan of volatile romponencs is accompUshed tbroagh analysis on mJe of tbe following 
columns: 

ca~amam 

j&Wl 

J&W2 

IlutraiiM ec.BpnD. 

Collllaa Delcriptic:la 

DB-624, 60m x 0.25mm. Uum 

DB-624, 75m x 0.53mm. 3.0um 

Instrument systems are reference In the raw dMa and individual fiKlD heade1s by the lnsftmenl ID designMions 
below: 

&~tnua.um 

VOAl 

VOA2 

VOA.f 

VOA5 

VOA7 

s,aa Ca-fipndiaa Chra. .... aphicCalam 

HP68001HP5973 

HP68!1J/HP5973 

HP58001HP5972 

HP58!1J/HP5972 

IIP58001HP5972 

SDGI67601-1-WA 
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J&Wl 

j&Wl 

j&Wl 

J&.Wl 

j&.W2 

PATTnp 

TnpC 

TnpC 

TrapK 

TnpC 

TrapK 



VOA8 

VOA9 

HP6890/HP5973 

HP6890/HP5973 

J&Wl 

J&Wl 

TnpK 

TrapC 

Where the analytical method 1m been perf IDled antler NELAP arificadon, Che analysis hu mef all of dte 
requiremen&s of the NEI.AC standard unJess odterwise noted In the analytical case narrative. 

:R.nilwValidUi .. 

GEL recpdres all analydcal data to be verified by a qualified data valldator.. In addJaon. aU data designated f~r CLP 
or CLP-like packaging will receive a third level validation upon completion of the data package_ 

The fDIIDwiq data wlidldar "¥WiSed the iafilna._ pr..ted ia tbit c::uea.-ndift: 

SDGf67601-1-VOA 
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QCSummaa 
Reoort Date: Octobe!- 18, 2002 

Clieot: Sudia Natioaal Laboratories Page 1 otl 
MS-1756 
P.O. Box 5810 
Albuquerque, New Muic:o 

CoDtKt: Pamela M. Pu&uat 

Workonler: 67608 

Parmname NOM Sa!DDle Qyal 9£ Units RPD% REC% Range ADlst Date Time 

Voladle.cCJMs Fedmll 
.&Kh 204910 

QC1200308691 LCS 
1,1-Dichloroethylme so.o 43.0 ugiL 86 pS%-140%) RMB 09130102 19:13 
Benzene 50.0 47.5 ugiL 95 ps%-119-A.) 
Chlorobcnzene so.o 50.0 ug/L 100 (82"AI-120%) 
Toluene 50.0 49.4 ug/L 99 !<68%-133%) 
Trichloroethylene 50.0 47.5 ug/L 95 •(81>%-123%) 

••Bromofluombellzcne 50.0 47.9 ug/L 96 '(67%-136%) 
••Dibromoftuoromelhanc 50.0 49.1 ug/L 99 !<62%-148%) 
•.-roluene..d8 50.0 46.2 ug/L 93 . :(58%-139-lo) 

QCJ200308692 LCSD 
l,I~Dichloroelhylcnc 50.0 42.4 ug!I,. 1 85 (0%-30%) 09/30102 19:39 
Benzene 50.0 47.7 ugiL 0 95 (0%-30%) 
Chlorobenzcne so.o 49.5 ugi.L 1 99 (O'Y.-30",.(,) 

"' Toluene 
50.0 49.1 ug/L 1 98 (Oo/.-30%) 

Trichloroethylene 50.0 47.1 ug/L 94 (0%-30%) 
. ••BromofluotOb=nzcnc 50.0 49.4 ug/L 99 :(67%-136%) 

••Dibmmofluoromcthanc 50.0 49.7 ug/L 99 {62%-148%) 
••ToluenHS 50.0 46.3 ug/L 93 (58%-139%) 

QCI20030861i8 MB 
1,1, 1-Trichloroerhane u ND ugiL 0913UI02 21:23 
1,1,2,2-Tetrachloroethane: u ND ugiL 
1,1,2-TrichlOIOethant: u ND ugiL 
1,1-Dichloroetbanc u ND ugiL 
I, I -Dicbloroctbyl~nt u ND ug/L 
1,2-Dichlorocthanc u ND ug/L 
I ,2-Dicbloropropane l.1 ND ug!L 
2-Butanone u ND ug/L 
2-Hexanone u ND ug!L 
4-Met:hyl-2-prntanone u ND ug/L 
Acetone u ND ug/L 
Bem:ene u ND ug!L 
Broln0dicblorometh8nc u ND ug/L 
Bromoform u NO ug!L 
Bromomethane u ND ug/L 
C~~rbon disulfide u ND ug!L 
C.rbon tetrachloride u ND ug!L 
Chlorobenzene u ND ug/L 
Chloroethane u ND ug/L 
Chloroform u ND ug!L 
Chloromethane u ND ug/L 
Dibromochloromctbaue u ND ug/L 
Ethy)benzene u ND ug/L 
Methylene chloride l.1 ND u~'L 

~ 



QCSummary 
WOI"korder: 67608 Page lot l 

Parmauae ~OM Sample Qual QC Units RPD•A. REC-/.. Rsage ADbt Date Tim~ 
I 

Vulatil..CC'JMS IF'ederal 
8atdJ 204910 

Styrene u ND ugfL 
Tctracblorocthylc:ne u ND ug/L 
Toluene u ND ug!L 
Trichlorocrbylc:nc u ND ug!L 
Vinyl chloride u ND ug!L 
Xylenes (total) u· ND ngiL 
cl.I,2-Dichloroetbylene u ND UJ<'L 
cis-1,3-Dichloropropylene u ?I.'D ug!L 
trans-1 ,2-Dicbloroeth;ylenc u ND ug/L 
t:rans-1 ,3-Dil:bloroptOpy~ u ND ug,'L 

••Bmmofluorobenzeni: 50.0 66.5 ug/L 133 ~67%-136%) 
**Dibromotlnoromethane so.o 48.2 'Ug/L 96 '(62%-148%) 
••Toluene-dS 50.0 413 ugiL 95 ,(58%-139%) 

'it 

Notes: 
RER is c:alcullted at the 95% confidence level (2-sigma). 
The Qualifiers in this report arc dd"JDCd as follows: 

* 
•• 
B 

H 

J 
p 

u 
X 

X 

X 

R.eoovery or o/oR.PD not within acceptance limits and/or spike amount not compabole with the sempJc or the duplicate RPD's are not applicable wbece t1 

Indicates ana1yte is a surrogate campound. 

The analytc was found in the blank above the effective MDL. 

Holding time was exceeded 

Estimated value, the aoa1ytc conccntrBtion fell above the effective MDL md belaw the effective PQL 

The response between the confirmation column and the primazy column is >40%D 
The analyte was analyzed for but nat det~ below this concentration. For Organic and Inorganic analytci the result is Jess than the effective MDL. I 

Presumptive evidcncc that the Malytc is not prc:scnt. Please see narrative fur further information. 

PreiwuptiYc evidence that the analyte is not )JI'Qic:nt. PlQII5C sce narrative fur further infromation. 

Uncertain identification for gamma apectnJscopy. 

N/ A indicates that spike recovery limits do not apply when 511111ple concantmtion exceeds spike cone. by a factor of 4 or mo~. 
"The Relatiw Percent Diffcrem:c (RPD) obtained from the sample duplicate (DUP) is evaluated apinst tbe acc:eptencc: aitpia whon the $8D1plc is greater than 

five~ (SX) the contract rcquin:d detection limit {RL). In cases where either the sample or duplicate value is less tban SX the RL, a CQntrollimit of+/-
1he RL is used to evaluate the DUP ~. ' 
For PS, PSD, and SDIT.. T results. the values listed are the measured anwtmts, not final cOilt:entrations.. 

Where tbe analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 



•• 

Method/ Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

SanmleA~ 

Semi-Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG67601 

Semivolatile Analysis by Gas Chromatograpb/Mass Spectrometer 

SW8468270C 

SW8463550B 

203764 

203763 

The following samples were analyzed using the analytical protocol as established in SW846 8270C: 

SampleiD ClientiD 

67601013 059813-002 

67601014 059814-002 

67601015 059815-002 

67601016 059816-002 

67601017 059917-002 

67601018 059918-002 

67601019 059919-002 

67601020 059920-002 

67601021 059921-002 

67601022 059922-002 

67601023 059923-002 

67601024 059924-002 

1200305965 SBLKOl (Blank) 

Page 1 of4 



1200305966 

1200305967 . 

1200305968 

SBLKOlLCS (Laboratory Control Sample) 

059813-002MS (Matrix Spike) 

059813-002MSD (Matrix Spike Duplicate) 

Preparation1Ana1ytical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General Engineering 
Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

calibration Information 

Due to the limited capacity of software we do not display all of tbe current initial calibration files here. If necessary, 
a calibration history will be inserted in the package pnor to the appropriate Form 6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation Reports, Initial Calibration 
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Method 8270 (priM to 8270C) listed N
Nitroso-diphenylamine as a CCC. However, as stated in EPA Method 8270C, Revision 3. ~mber,l996, Section 
1.4.5. "N-Nitroso-diphenyJamine decomposes in the gas chromatographic inlet and cannot be separated from 
Diphenylamine." Studies of these two compounds at GEL. both independent of each other and together, show that 
they not only coelute, but also have similar mass spectra. N-Nitroso-dipbenylamine and Diphenylamine will be 
reported as Diphenylamine on all reports and forms. · · 

Wben calibrations are performed for Appendix IX compounds some of the compounds may not be calibrated exactly 
according to the criteria in Method 8270C. If the %RSD is greater than 15% or the correlation coefficient is tess that 
0.99 then the analyte is quantitated using the response factor. If the analytc is detected then the ~ample is reanalyzed 
for that analyte on an instrument that is compliant with the criteria in the method. 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this SDG. 

Qualitv Control <OCl Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries for this SDG were within the established acceptance limits. 

QC Sample Designation 
The following sample analyzed with this SDG was chosen for matrix spike analysis: 
6760/013 059813~02 

MS Recovery Statement 
The matrix spike recoveries for this SDG were within the established acceptance limits. 

Page2 of4 



• 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries for this SDG were within the established acceptance limits. 

MSIMSD RPD Statement 
The relative percent ctifferences (RPD) between each MS and MSD were within the required acceptance limits. 

Internal Standard (ISTD) Acceptana 
The internal standard responses were within the required acceptance criteria for all samples and QC. 

Tedmical Information: 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL assigns holding times based on the 
associated methodology mat assigns the date and time from sample collection or sample receipt. Those holding 
times expressed in hours are calculated in the AlphaLIMS system. Those holding times expressed as days expire at 
midnight on the day of expiration. 

PreparatioofAnalytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
The following sample was diluted due to the thick nature of the sample in the syringe. It was very difficult to pull up 
into the syringe. 
67601022 059922-002 

· Miscellaneous Information: 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) was generated for this SDG. 

Manual Integrations 
No manual integrations were required for any data file in this SDG. 

System Configuration 

The laboratory utilizes a HP. 6890 Series gas chromatograph aud a HP 5973 Mass Selective Detector. The 
configuration is equipped with the electronic pressure control. All MS interfaces are capillary direct. 

Chromatographic Columns 

Chromatographic separation of semivolatile components is accomp1ished through analysis on one or more of the 
following columns (all with dimensions of 30 meters x 0.25 millimeters ID and 0.25 micron fllm. exceptJ&W DB-
5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron film): 

ColumniD 

J&W 

J&WDB-SMS 

Column Description 

DB-5.625(5% Pbenyl)-methylpolysiloxane 
(identified by a DB-5.625 designation on quantitation 
reports and reconstrucied ion chromatograms) 

Similar to the J&W DB-5.625 with low bleed 
characteristics (identified by a DB-5MS designation) 
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• All tech 

HP 

Phenomenex 

J&WDB-5MS2 

Instrument Coufiguration 

EC-5 (SE-54) S% Phenyl, 95% Methylpolysiloxane 
(identified by a HP-SMS designation) 

HP-5MS 5% Phenylmethylsiloxane (identified by a 
HP-SMS designation) 

ZB-5 5% Phenyl Polysiloxane (identified by a ZB~5 
designation) 

Similar to the J&W DB-5.625 with lbw bleed 
characteristics (identified by a DB-5MS2 
designation) 

The samples reported in this SDG were analyzed on one or more of the foUowing instrument systems. Instrwnem 
systems are referenced in the raw data and individual form headers by the Instrmnent ID designations listed below: 

Instrument m System ConilgW'ation Chromatographic·Column 

MSD2 HP68901HP5973 DB-5MS2 

MSD4 HP68901HP5973 DB-5MS2 

MSDS HP68901HP5973 DB-5MS2 

MSD7 HP6890JHP5973 DB-5MS2 

MSDS HP6890/HP5973 . DB.5MS2 

Cerlifiattion Statement 

* Where the analytical method has been performed under NELAP certification, the analysis has mer all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP 
or CLP-like packaging will receive a tbiid level validation upon completion of the data package. 

Reviewer: £~ ... do...v ... r.rh Date: --:' .... o4!.,."'-"l+j ..... o~:l."'-------
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QCSummary 
Report Date: October 21, 2002 

Client: Slllldia Natiooal Laboratories Page 1 of 4 
MS.0756 
P .0. Bu 5880 
Albuqa.erquc. New Mmco 

Contact: Pamela l{. Pldumat 

Workordcr: 67~1 

--··NoM RPD~;- -RECoA. ... ~~rm11~e ----- ~ ·--- S:un~Je Ou.lll --· ·-QS:... - -- Units Rm;;- Alllst Date Time 

Sellli-Volalii...CCIMS Feclenl 
flatch 203764 

QC 1200305966 LCS ' 
1.2.+ Trichlorobenzcnc 1670 932 uglkg 56 :(27%-91%) EHI 09/30102 22:36 
1.4-Dichlorobenzene 1670 849 u~g 51 (25%-85%) 
2.4,5· T richloropbenol 3330 2270 uglkg 68 (42%-96%) 
2.4,6-T richloropbenol 3330 1940 uglkg 58 (32%-91%) 
2.4-Dinitrotolucne 1670 1350 . uglkg 81 (50%-109%) 
2-Cblorophenol 3330 1770 uglkg 53 . (31 o/tt-85%) 
4-Cbloro-3-methy]pbenol 3330 2400 uglkg 72 (34%-9~Ao) 
4-Nitrophenol 3330 2760 uglkg 83 (22%-128%) 
Acctlaphthcnc 1670 litO uglkg 66 (39%-98%) 
Hexachlorobcnzenc 1670 1160 uglkg 10 (41%-105%) 
Hcx:achlorobuwliene 1670 903 u~Vkg 54 .(21%-94%) 
Hexachloroethane 1670 845 uglkg 51 (25%-86%) 
N-Nirrosodipropylamine 1670 1010 uglkg 61 (34%-90".4} 

' 
Nitrobenzene 1670 915 u:Jkg 55 :(30%-84%) 
Pentachlorophenol 3330 2320 u:Jkg 70 fl~/e-109%) 
Phenol 3330 1790 ua.'kg 54 ;ot%-83%) 
Pyrene 1670 1410 ug/kg 84 (37%-110%) 
ln.,p-Crcsols 3330 2070 uglkg 62 '(40%-83%) .. 
o-Cresol 3330 1910 uglkg 51 '(34%-86%) 

•2,4,6· Tnwomopheno1 333() 2180 uglkg 65 t23%-11l%) 
•2-Fluorobiphenyl 1670 887 uglkg . 53 E21%-104%) 
•2-.Fluoropheool 3330 1650 uglkg so (22%-93%) 
*Nitrobenzene-d5 1670 900 uglkg 54 ! (24%-978!.) 
•Pheool-dS 3330 1810 uglkg 54 ,(22%-99%) 
•p-Tetpheny1-dl4 1670 1200 . uglkg 72 p0%-133%) 

QCl20030596S MB 
I ,2.4-Trichlorobenzene ·u 1\1) uglkg 09/30/02 22:16 
1,2-Dicblorobenzene u 1\1) uglkg 
I ,3-Dichlorobcnzene u ND ug/kg 
1.4-Dichlorobenzene u 1\0 ug/kg 
2.4,5-Trichlorophcnol u 1\D uglkg 
2.4,6-Trichloropnenol u ND ug!kg 
2..4-0ichlorophenol u ND uglkg 
2,4-Dimethylphenol u ND ug/kg 
2,4-Dinitrophenol u ND ug/kg 
2,4-Dinitrotoluene u NO ug/kg 
2,6-Dinitrotolueoe u ND uglkg 
2-Chloronaphthalene u ND u~ 
2-Chloropber.ol u ND uglkg 
2-Melhyl-4,6-dinitrophenol u ND uglkg i! 

2-Mcthylnaphthalenc u NP uSfkg 
l·NitrophenoJ u ND uglkg 

' 



QC Summarr 
Workorder. 67681 Page lof 4 

Saml!le Qual ·-·--9~- Units J&Do/. REC% IWI1!e 
.. . -----

?.!..~_e ___ NOM . -~·1st D•te Time 

Semi-Volatllo:a-GC/MS federal 
Billch 203764 

3,3'-Dichlorobemidiue u NO ugt1cg 
4-Brotnopnenylphenylether u NO uglkg 
4-Chloro-3-methylphenol u ND u&'Jcg 
4-Chlor~iline u ND uglkg 
4-C.."hlorophenylphenylcthcr u ND uWJ!;g 
4-NilrOphenol u NO uglkg 
Actnaphthene u NO U&'Jcg 
Accoaphthylere u NO u!ilcg 
Anlluacene u ND uglkg 
Bcnzo(a~ccne u ND ~·1!/kg 
Benzo(a)p~ne u ND uglkg 
Ben~)nuor.ndbenc u ?\'D uglkg 
Benzo(ghi)perylene u NO uglkg 
Ben2o(lc)Onormlhene u ND aglkg 
.BlltylbeJIZylpbthalate u ND ug/Q 
Carbazole u NO uglkg 
Chrysenc. u NO uWkg 
Di-n-bntylpbtbalate u ND ug/ltg 
Di-n-octytphthalat.e u ND utv'kg J: 

··~ 
DibCilZO(a,h)anthracene u ND uglkg 
Dibcnzofuran u ND ug/kg 
Oielhy:phlhalate L' ND uglkg 
Dlmethylphtbalate u ND uglkg 
Oiphcnylaininc u ND . ug/kg 
Fluoranrhene u ND llg/kg 
Fluorene u ND uglkg 
Hcxachlorobenzenc u ND u.g/k.g 
He:xacblorobulad.icnc u NO uglkg 
Hl!ll.achlorocyclopc:ntadiene u ND ug/lq~ 

He!laChloroethanc u h'D •s 
lndeno( I .2.3-cd)pyrene u NO ug/lcg 
loopl:orone u ND ug.'lcg 
N-Nitrosodipropylaminc u ND uglkg 
i'iaphtha!cnc u ND uglkg 
Nitrobenzene u NO ug/kg 

Pentachlorophenol u ND ug/ltg 
Phenanthrene u NO uglks 
Phenol u ND uglkg 
Pyrene u ND uglkg 

bis(2-0lloroethoxy)meth.ane u NO ug/kg 

bis(2-0ilorocthyl) ether u ND uglkg 

bis(2-Chloroisopropyl)ether u ND uglkg 
bis(2-Ethylhc:l(yl)phthalate u ·ND ll~g 
m,p-Crcsols u ND ll&"kg 
m-::-litroaniline u ND ugikg 

o-CrCiiOI 11 ND ugllq; 
o-Nitruaniline L' NO uglkg 

p·Nitroanilinc u ND ug/kg 

·~ 

l 



QCSummary 
Worlcorder: 67601 Page 3 of 4 

Pal"IIUiaJIIe NOM Sam!le QU~ QC Un~ .. .~D!I;·-REC% Range ADist Date.Jlme 

Sellli-Velatilt5-GOMS Fidem 
Batch 203764 

I 

*2,4,6· Tribromophenol 3330 1920 ugl](g 58 C23%-lii%J 
*2-Fluorobiphcnyl 1670 883 uglkg 53 421%-104%) 
• 2·fluorophenQJ 3330 1940 uglkg 58 1(2_?%-93%) 
"'Nitrobcnzene-d5 1670 963 uglkg 58 1(24%-97"4.) 
*Phenol-d5 3330 2040 uglkg 61 •(22%-99%) 
•p-Tcrpbcnyl-d14 1670 1320 uglkg 79 (J0%-133%) 

QC120030S967 67601013 MS 
1.2,4-Trichlorobellzene 1670 u ND 1110 uglkg 66 ~15%-112%) 09/30/02 23 ;58 
I,4-Dichlorobell2cne 1670 u ND %4 ug.'kg 58 '(19%-89%) 
2,4,5-Trichlorophenol 3330 u ND 2510 uglkg 75 
2,4,6-Trichloropbenol 3330 u ND 2160 ug/kg 6:5 ! 
2.4-Dic.itrotoluene 1670 u ND 1360 ~. 82 (132%-117%) 
2-Chlorophenol 3330 u ND 2130 ugJkg 64 ¢!3%-101%) 
4-Chloro-3-melhylphenol 3330 u ND 2660 ug/kg 80 (23%-114%) 
4-Nitrophenol 3330 u ND 2730 uglkg 82 (20%-126%) 
Acenaphthene .1670 u ND lllO ugll::g 67 OI:So/..-114%) 
HcxachiOrohenzeoo 1670 u NO 1180 uglkg 71 

' HeJC.acblorobutadiene 1670 u NO 1080 uglkg 65 
. I 

I 
Hexachloroethane 1670 u NO 978 ui/kg 59 !. 

•• N-Nitrosodipropyiamine 1670 u :® 1210 uWkg 73 (.18%-106%) 
N1trobemtrme 1670 u ~0 1120 uglkg 67 

' Pentachlorophenol 3330 u ND 2320. uglkg 70 (S4%-110%) 
Phenol 3330 u ND .2120 uglkg 64 ~17%-104%) 
P:rr.one 1670 u ND 1320 uglkg 79 ~6%-130%} 

m,p-Cresols 3:!30 v ND 2380 uglkg 71 
a-Cresol 3330 u ND 2280 ug/kg 69 

· "2,4,6-Tribromophenol 3330 1880 2260 ug!kg 68 (23°At-lli%J 
"2-Fiuorobiphenyl 1670 770 1000 ·uglkg 60 (21%-104%) 
*2-Fiuorophenol 3330 1550 1970 uglkg 59 ;(22'J4-93%) l 

*N itrobenzene-d5 1670 818 1060 ug/kg 64 ,(24%-97%) 
•Pbenol-d5 3330 1650 2080 ug/l<g 63 ;(22%-99%) 
*p-Terphcnyl-d 14 1670 ll20 1130 ug/kg 68 {30"/o-133%) 

QC12003059611 67601013 MSD. 
1.2.4-Trichlo~e 1670 u ND . 1110 uglkg 0 66 1 {0%-31%) 10/01/02 00:18 
1.4-Dichlorobenzene 1670 u ND 1010 · ug/kg 5 61 (0"/o-36%) 
2.4.5-Trichloropheilol 3330 u ND 2410 uglkg 4 72 
2.4.6-Trichloropbenol 3330 u ND 2.160 ·uglkg 0 65 I . . 
2,4-0initrotoluene 1670 u ND J390 uglkg 2 84 ! (0%-37%) 

· 2-0iloropheDol 3330 u ND 2180 uglkg 2 66 '(O"'o-34%) 
4-Cbloro-3-methylphenol 3330 u ND 2650 ugllcg 0 80 . (0%-34%) 
4-Nitrophenol 3330 u ND 2630 uglkg 4 79 ; (0%-JS%) 
Acenaphlh.ene 1670 u ND 1060 uglkg 5 64 (O'Yo-33%) 
He.xachlorobenz~ne 1670 u ND 1180 uglks 0 71 
He.xachlorobutadiene 1670. u ND JIOO ugllcg 2 66 
Hexachloroetltaoe 1670 u ND 1010 ug/kg 3 61 i 
N-1\'itrosodipropylamine 1670 u ND 1230 ug/k.g 74 J (0%-29%) 

I 

Nilrobenzenc: 1670 u ND 1100 ug/kg 2 66 I 
Pentachlorophenol 3330 u ND 2090 ug/kg II 63 : (0%-40%) 

I 

>.,:,,," 
... 

1( 



·-

Worli:order: 67601 

ParmnaJ!!e .. _ NOll 

Semi-Volatiles-GCf.ltS Federal 
B•tch 203764 

Phenol 3330 u 
Pyrene 1670 u 
m.p-Cresols 3330 u 
o-Crcsol 3330 u 

*2,4.6-Tribromophenol 3330 
*2-fluorobiphenyl 1670 
•2-Fluorophenol 3330 
*Nitrobenzene-d5 1670 
•p:,enot-d5 3.330 
"'p-Terphenyl,dl4 1670 

Notes: 
RER is Q]cu]llled at the 95% confidence level (2-sigmi). 
The Qualifiers b this report are defined as fullows: 

QCSummary 
Page 4 of 4 

Sample Q~! _ __QL Units RPD% REC%_: _ aa.~ Anbt Date Time 

NO 2160 uglkg 2 65 (0%-37%) 
ND 1220 ugkg 8 73 (0%-39%) 
ND :n90 uglkg 72 ! 

I 

ND 2300 ugllcg 69 I 
I 

1880 2380 ugllcg 72 (23%-lti%) 
770 988 ugllcg 59 ~1%-104%) 

1550 2040 ugft,g 61 I (22",{,-93%) 

818 1070 uglkg 64 (24%-97%) 
1650 2130 Uf/kg 64 ;(22%-99%) 
1120 1080 ugllcg 65 ~0%-133%) 

' 

• Recovery or o/aR.PD .not Wlt.''lin acooprance limits and/or spike amount :tOt compatible with the sample or the duplicate RPO's are nota.pplicable whete'th 

** 
B 

H 
J 
p 

I 
Indicates analyte is a surrogate compound. 

The analyte was found in the bllllk above the effective MOL. 

Holding time was exceeded 

Estimated value, tbe analyte concentration fell above the effective MDL and below the effCctive PQL 

The response between the confmnation column and the primary column is >40"A.D . 

u 
X 

The analyte was analyzed for but not detected bclow thi:l concentration. For Organic and Inorganic analytcs the resUlt is less than the effective MDL. F 

Presumptive eJvidence. that the .analyl.e is nol presCot. Please sec nacrative for furthc:r infonnatian. 

X Presumptive evidence that the analyte is .not present. Please see narrative for fin1her infromation. 

X Uncertain identification for gamma spectroscopy. 

};/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a fuctor of 4 or more,. 
" The Relative Percent Ditrc:rcnce (RPD) obtained from the: Sliiilple duplicate (DUP) is evaluated apjnstlhc a:ceptence criteria when tbe sample is greater than 

live times (SX} the contract required detection limit (RL). In cases whete either the sample or duplicate value is less than 1SX the: RI., a control limit of+/-
the RL is used to eVlliuale the DUP result. · 
For PS, PSD. and SDIL T results, the values listed an: the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
.requirements of the NELAC standard unless qualifred on the QC S111TUilllty. 

~ n.·· 
'. 

J 



Method!Ana1vsi1 lnfor:mation 

Ptoc:edure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep B8t.ch. Number: 

§ample Am9Ysis 

Semi-Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG67601-1 

Semivolatlle Analysis by Gas Chromatograph/Mass Spectrometer 

SW8468270C 

SW8463510C 

204261 

204260 

· The following samples were analyzed using the analytical protocol as established in SW846 8270C: 

Sa:mpl~ m 

67608005 

1200307304 

1200307305 

1200307306 

1200307307 

Client ID 

059856-002 

SBLKOI (Blank) 

SBLKOILCS (Laboratory Control Sample) 

059856-002MS (Matrix Spike) 

059856-002MSD (Matrix Spike Duplicate) 

P~te~Jaration/Analytkal Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General Engineering 
Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Due to the limited capacity of software we do not display aU of the current initial calibration files here. If necessary, 
a calibration history will be inserted in the paclcage prior to the appropriate Form 6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantita.tion Reports, Initial Calibration 
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Method 8270 (prior to 8270C) listed N
Nitroso-diphenylamine as a CCC. However, as stated in EPA Method 8270C, Revision 3, December, 1996, Section 
1.45, "N~Nitroso-diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from 
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Diphenylamine." Sbldies of these two compounds at GEL, both independent of each other and·togedrer, show that 
they not only coelute, but also have similar mass spectra. N-NitrOso-diphenylamine and Diphenylamine will be 
reported as Diphenylamine on all reports and forms. 

When calibrations are performed for Appendix IX compounds some of the compounds may not be calibrated exactly 
according to the criteria in Method 8270C. If the %RSD is greater than 15% or the correlationjcoefficient is less that 
0.99 then the analyte is quantitated using the response factor. If the analyte iS detected then the sample is reanalyzed 
for that analyte on an instrument that is compliant with the criteria in the method. 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this SDG. 

Quality Control <OC) Infonnatioo 

Surrogate Reeoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank A~ptance 
The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 
The laboratory control sample (LCS) spike -recoveries for this SDG were within the ~tablished acceptance limits. 

QC Sample Designation 
The following sample analyzed with this SDG was chosen for matrix spike analysis: 
67608005 059856-002 

MS Recovery Statement 
The matrix spike recoveries for this SDG were within the established acceptance limits. 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries for this SOO were within the established acceptance limits. 

MSJMSD RPD Statement 
The relative percent differences (RPD) between each MS and MSD were within the required acceptance limits. 

Internal Standard (ISm) Acceptance · 
The internal standard responses were within the required acceptance criteria for all samples an~ QC. 

Technical Information: 

Holding Time Specifications 
All samples in this SOO met the specified holding time requirements. GEL assigns holding times based on the 
associated methodology that assigns the date and time from sample collection or sample receipt. Those holding 
times expressed in hours are calculated in the AlphaLIMS system. Those holding times expressed as days expire at 
midnight on the day of expiration. 

Preparation/Analytical Method Verification 
All procedures were performed as stated in the SOP. 
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Sample Dllutlons 
None of the samples analyzed in this SDG required dilution. 

Misc:ePaneous lnfonnat!on: 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) was generated for this SOO. 

Manual lntegratioas . 
No manual integrations were required for any data file in this SDG. 

System Configuration 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Sdective Detector. The 
configuration is eqUipped with the electronic pressure control. All MS interfaces are capillary direct. 

~matographic Columns 

Chromatographic separation of semivolatile components is accomp~hed through analysis on one or more of the 
following columns {aU with dimensions of 30 meters x 0.25 millimeters ID and 0.25 micron film except J&W DB-
5MS2 which is 25 meters x 0.20 nun ID and 0.33 micron film): · · ; 

ColumniD 

J&W 

J&WDB-5MS 

All tech 

HP 

. Phenomenex 

J&WDB-5MS2 

Instrument Configuration 

Cohnnn Description 

DB-5.625(5% Phenyl)-methylpolysiloxane 
(identified by a DB-5.625 designati0n on quantitation 
reports and reconstructed ion cbron:1atograms) 

Similar to the J&W DB-5.625 \lith low bleed 
characteristics (identified by a DB-SMS designation) 

I 

I 

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane 
(identified by a HP-5MS de&ignation) 

HP-SMS 5% Phenylmethylsiloxane.(identified by a 
HP-5MS designation) 

ZB-5 5% Phenyl Polysiloxane (i~tified by a ZB-5 
designation) 

Similar to the J&W DB-5.625 with ~ow bleed 
characteristics (identified by a DB-$1S2 
designation) 

The samples reported in this SDG were analyzed on one or more of the following instrument systems. Instrument 
systems are referenced in the raw data and individual fonn headers by the Instrument ID designations listed below: 

Instrument ID. 

MSD2 

System Configuration 

HP68901HP5973 

Page 3 of4 
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MSD4 

MSDS 

MSD7 

MSD8 

Certification Statement 

HP68901HP5973 

HP68901HP5973 

HP68901HP5973 

HP6890/HP5973 

DB-5MS2 

DB-~2 

DB-5MS2 

DB-5MS2 · 

* Where the analytical method has been performed under NELAP certification. the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review Validation: 

· GEL requires all analytical data to be verified by a qualified data validator. In addition, all d~ designated for CLP 
or ClP-like packaging will receive a third level validation upon completion of the data package. 

Reviewer: ~ ·tf.~ Date: 10 J'2..l/ 0 2. 
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QCSummary: 
ll@ort Date: October 21, 2002 

Client: Smdia NatiGDal Labot'atorle5 Paplof4 
MS-0756 
P.O. Box S800 
Alb1141uerque, New MeDel> 

Contact: Pamela M. Puissant 

Wor.korder: 67608 

~!.~ NOM Semple ... -·~ Qual QC Uoits RPI)'9G, REC'SW Rage Au1st Date nme 
Saoi-Voladlr.s-GCIMS fl'alcnl 
B:lteb. 204261 

QC1l00307.30S LCS 
1.2.4-Trichlorobenzcne 50.0 41.1 ug!L . 82 (53%-104%) EHI 091300217:04 
1.4-Dicblorobenzene !50.0. 41.3 ng!L 83 ~47%-UY2%) 

2.4.5-Trichloxopbt:nol 100 84.6 ug!L 85 (67%-106CJ>) 
2,4,6-Triebloropbellol ·too 82.9 ug!L. 83 ~.s~-111 t{,) 
2,4-Dinitrotoluene 50.0 50.9 u&fL 102 (55%-121%) 
2-0llorophenol 100 75.7 ug!L 76 ,(47%-87%) 
4-0lloro-3-melhylphenol 100 91.2 ugtL 91 (.51%-100%) 
4-Nitrophenol 100 38.2 ugtL 38 ,(10%-55'10) 
Acenapblhene 50.0 45.9 ug/L 92 ~3%-111%) 
Hexachlorobenzene so.o 45.8 ugiL 92 (67%-114'11>) 
Hexachlorobutadiene 50.0 41.0 ugJL 82 (44~·106%) 

Hexacltloroelhane 50.0 41.4 ugtL 83 :(47'11;-97%) 

-N-Nitrosodipropylamine 50.0 4$.0 ugiL 96 (62'.1E.-118%) 
Nitrobenzene 50.0 44A ug/L 89 (1£9'11-llO%) 
Pentachlorophenol 100 85.1 ngiL 85 (Bl%-110%) 
Phenol 100 33.1 ug/L 33 06%-449&) 
I')Tene so.o 50.2 ugiL 100 (~S'ito-117%) 
m.p-Cresols 100 70.2 ugiL 70 (!I-34JD-100%) 
o-Cresol 100 72.8 ugiL 73 i( 4 7%-87%) 

**2,4,6· Tribromophenol 100 85.7 ugiL 86 (27%-126%) 
.. 2-Fluorobipltenyl 50.0 39.6 ugiL 79 (32%-109%) 
**2-Fluorophenol 100 47.2 ug!L 47 {13%-73%) 
*'*Nitrobeozenc-d5 so.o 39.6 llg/L 79 q39io-107%) 
**Phenol-i!S 100 31.6 ngiL 32 :cr49fo-66%) 
• "p-Terphcnyl-dl4 .50.0 42.4 u.g/L 85 (36%-130%) 

QCI2003()7304. MB 
I 

1.2.4-Trichlorobenzene u ND ug/L 09130102 16:43 
J .2-Dicldorobenzene u ND ug/L 
1,3-Dichlorobenzene u ND ugiL 
I ,4-Dichlorobenzene u ND ugiL 
2, 4,5-Trichlorophenol u ND ug/1.. 
2,4,6-Trichloropbenol u ND ug/L 
2,4-DichlOiophenol u NO ugiL 
2,4-Dimethylphenol u ND ugiL 
2,4-Dinitropheool u ND ug/L 
2,4-Dinitrotoluene u ND ug/L 

· 2,6-Di nitrotoluene u ND ug/L 
2-Chloronaphtbalene u ]\1) ug/L 
2-Chlorophenol u NO ug/L 
2-Methyl-4,6-dioitrophcnol I.J ND ug/L 
2-Methylnaphthalene lj ND ug/L 
2-Nitrophenol u ND ug!L 

··~ 
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QCSummar! 
Wodrorder. fi7608 Pqe lol4 

~!l~ NOM Samv'e ~ QC Uaits ~"' RECti i ~ Aafst Date Time 

Smd-V olatiles-GCJMS Federal 
Blitch ~261 

3,3' -Dicblozobenz.idine u ND ugiL 
4-Bromopbenylpbenylelher u ND ugiL 
4-0.Joro..J-methylphenol u I\1> ug/L 
4-Cll.loroanilint u i'lD ug/L 
4-0tloropbenylphenylether u NO ug/L 
4-Nitropbenol u ND ugll. 1-

Acenaphlhene u ND ugiL. i 

Accoapbthylene u ND ~ 
Anthracene u ND ugiL 
.Benzo(3)anrhracene u ND ugiL 
9cnm{a)pyrene u ND ugiL 
Benzo(b)tluoranthene u ND ug/L 
Benzo{ghl)peryleue u ND. ugiL 
Bcnzo(k)fluuranlheoe u ND ugiL 
Butylbenzylphthalate u ND ugiL 

. Carbazole u ND ugtL 
· 'Chryscne u ND ugiL 

Di-n-butylphtbalate u ND ug/L 
Di-n-octylplllhalate u ND ugiL 

1t Dibenzo(a,b)anthracene u ND ug/L 
Dtbenzofuran u ND ug!L 
DieLby !phthalate tJ ND ugiL 
. DimetbylphlhalaJ.e u ND ugiL 
Dipbcnylllllline u ND ug/L 
Fluor.llllhene u ND ug!L 
Fluorene u I\1) ug/L 
Hexnchlcxobenz.ene u ND ugiL 
Hexacbloroburadiene u ND ug!L 
Hexnchlorocyclopentadiene u ND ug/L 
Hexachloroethane u NO ugiL 
Indcno{l.2,:kd)pyrene u NO ugiL 
lsophorone u ND ugiL 
N-Nitrosodipropylamine u ND ugiL 

·Naphthalene u ND ugiL 
Nitrobenzene u ND Ug/L 
Pentachloropbcool u ND ug/L 
Phananthreoe u ND ugll. 
Phenol u ND ngiL· 
Pyrene u NO ug/L 
bis(2-Cllloroethoxy)metbane u ND ug/L 
bis(2-0aloroed!yl) ether u ND ug/L 
bis(2-0lloroisopropyl)ether u ND ug/L 
bis(2-Elhylhexyl)phthalate u ND ngiL 
m,p-Cresols u ND ug!L 
m-Nitroaniline u ND ug/L 
o-Crcsol u ND ug/L 
o-Nitroaniline u ND ug/L 
p-I\1troaniline u ND ug!L 

-~ 
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QCSummar! 
Workorder; &7608 Page3of4 

.Parmuame __ NOM S!!!!J!Ie OuaJ QC Uuits RPD% REC~ RaDae All1st Date Time 
Semi-Volatiles-GCIMS F~ 
Batch 204261 

*"'2,4,6-Tn"bmmophcnol 100 69.1 ugiL 69 (27'1f>-126%) 
**2-Fiuorobipbenyl 50.0 37.3 ug/L 75 (32'1f>-109%) 
.. 2-Fluorophenol 100 47.6 utiL 48 1(13'1f>-73%) 
* "Nitrobenzene-d.5 50.0 43.1 ugiL 86 (33%-107'1&) 
*"Phenol-d5 100 32.5 ug/L 33 ll4%-669£:) 
**p-Terphenyl-dl4 50.0 42.4 ug/L 85 <!16%-130%) 

QCI20030?J06 67(j()800S MS 
1,2,4-Tricblorobe1lzene 100 u ND 802 ugiL so (:44%-102%) - 09130102 17:45 
I ,4-Dicblorobenzcne 100 u ND 74.0 ug/L 74 :(48$-9.5%) 
2,4.5-Tricblorophcnol .200 u ND 152 ug/L 76 
2,4,6-TticbloropheDOI 200 u ND 1.53 ug/L n 
2,4-Dinitroro.Iuene 100 u ND 88.5 ug/L 89 (~8$-120%) 
2-Cblorophenol 200 u NO 139 ugiL 70 '(321Jf>-98%) 
4-Chloro-J..methylpheool 200 u ND 171 ugiL 8S (.40%-107%} 
4-Nitrophenol 200 u ND JOt ug/L 50 '(16'!&-789£:) 
Acewpbtbeue 100 u ND 84.6 ugiL 85 (32$-127%) 
Hexacblorobe~ 100 u ND 80.0 ugiL so 
Heltacblorobutadiene 100 u NO 79.1 ug/L 79 

1 Heltachloroetbaoe 100 u NO n» ugiL n 
. -- N-Nitrosodipropylamine 100 u ND 88.9 ugiL 89 (iu%-1194!&) 

100 u ND 80.5 ug/L 81 
I 

NitrobcnzCilC 
I 

P!mtacblorophenol 200 u Jill) 150 ugiL 75 (;14'!&-1 04'3&) 
Pbcnol 200 u ND 85.8 ugiL 43 (1.59&-70%) 
Pyreae IOO u !\'D 87.0 ug/L 87 ~9%-142%) 
m,p-CR:sols ·zoo u ND 146 ug/L 73 
o-Cre$ot 200 u NO 148 ug/L 14 

**2,4,6-Tribromophenol 200 62.5 156 ug/L 78 (27%-126%) 
*"'2-Fluorobiphenyt 100 32.4 72.3 ugiL 72 (32%-109%) 
**2-F1uoropheuol 200' 34.6 103 ugiL 52 

1
(13%-73%) 

••Nitrobenzene.dj 100 34.5 72.6 ugiL 73 (33%-107%) 
... PhcnoJ-dS 200 23.4 . 82.7 ugiL 41 ~14%-66%) 

••p-Terpbenyl-dl4 100 33.4 71.7 ugiL 72 (36%-130%) 
QCI200007307 67608005 M:SD 

1,2,4-Trichlorobenzene 100 u ND 87.0 ugiL 8 87 (0%-20%) 09/30102 18:05 
1.4-Dichlorobc:nzcne 100 u NO 82.2 ug/L 11 82 (0%-20'ili) 

. 2,4,5-Trichloropbeool 200 u ND 169 ugiL 10 84 
2,4,6-Tricblc.roptu:nol 200 u NO 159 ug!L 4 79 
2,4-Dinitrotoluene 100 u ND 95.3 ug/L 7 95 (0%-16%) 
2·Cblorophenol 200 u ND 152 ug/L 8 76 {O'irlw25%) 
4-0lloro-3-lllfllbylphenol 200 u ND 184 ugiL 8 92 (0%-25%) 
4-Nitrophenol 200 .u ND 116 ug/L 14 58 I (O'J£1-25%) 
Accnaphthcne 100 u ND 91.7 ug/L 8 92 : (0%-24%) 
He:xac:hloroben:zene 100 u ND 86.0 ugll.. 7 86 
Hexachlorobullld.iene 100 u ?\'D 85.8 ug!L 8 86 
Hexachloroethane 100 u !lo'D 83.8 ugiL 8 84 
N-~·UirOSOdipropylamine 100 u ND 92.1 ug/L 4 92 (0%-20%) 
Nitrobenzene 100 u NO 86.4 uNJ. 7 86 
Pcntru:hloropbenol 200 u ND 156 ug/L 4 78 '(0%-17%) 

~-
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Workorder. 67608 

~.:.- NOM 

Semi-VolatiltS-GCIMS Pr.d.-al 
Bawh 204261 

Pbcoo1 200 u 
Pyrene 100 u 
m,p-Cn:sols 200 u 
a-Cresol 200 u 

.. 2,4,6-Tribromophenol 200 
••2-Fiuorobiphenyl 100 
**2-Fluorophenol 200 
••Nitrobcnzene·dS .100 
••Phenol-dS 200 
••p-Terphenyl-dl4 100 

Notes: 
RER is calculaled. at the 95% confidence level (2-sigma). 
The Qualifiers in this report are defined as follows: · 

i. 

QCSumma!l: 
Page 4of 4 

S!mt* Ooal QC _Uules RPDCJ. REC% R•DI!P Aulst Date 11me 

ND 91.9 ugiL 1 46 (0%-29%) 

ND 90.1 ~. 3 90 . (0%-30%) 
ND 1!56 ugiL 7 78 
ND 159 ugiL 7 80 

62.5 171 ug/L 86 (:27%-126%) 
32.4 77.6 usiL 78 (32$-109%) 
34.6 JlO llg/L ss ,(l3<JE.-739&) 
34.5 77.3 ugiL 77 (939&-107%) 

. 23.4 88.9 ufiL. 4S .(14~%) 

33.4 76.3 ugiL 76 (66%.-1309&) 

.. Recovery oc 9&RPD not within acceptance limits and/or spike amowu not compatible wilb tbe sample or the duplica~e RPD's arc not applicable where ( 

·-
.... 
B 

H 

J 
p 

Indicates ana1yte is a swrogale compound. 

The aoalyre was found in the blank above the effective MDL. 

Holding time was exceeded 

Estimated value, the analyte COllcentration fell above the effective MDL and below the effective PQL 

The J:CSpOIUC between the confirmation column and tbe primary c:olumD is >40$1) 

I 

u 
X 

The anal)1e was analyzed for but DOt detected below this coDCeiiCratioo.. Fer Organic and Inorcanic analytes the result is less lban lhe c:ffective MDL. J 
Presumptive evidence that the ana1yte is a.ot present Please see narrative for further infomwion. 

X Presumptive evidence that the analytc .i$ not presenL Please see narrative for further inframation. 

X Uncertain identitical:ion for gamma specO:oscopy. 

' 
N/A indicates that spike recovery limits do not apply ·when sample coricentration exceeds spike COliC. by a factor of 4 or more. 
"The Relative Percerit Difference (RPD) obtained from the sample duplicak: {DlJP) is ev;Uuated against the acceptcncc aitelia when the sample is greater than 

five times (5X) the conttact required detection limit (RL), In cases where eilher the sample or duplic:ue value is less lhao '1X tbe RL, a control limit of +1-
the RL is used to evaluate the DL'P rC$UIL . ' 
For PS, PSD, and SDIL T .results, the. valllt!S listect are the measured amoutils, DOt filial G:CJIICClllrlllon$. 

Where the analytical method has been perfornied under NELAP certification, the analysis has mer all of the 
requirements of the NELAC standard unless. qualified on the QC SllliiliDil)'. 
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HPLC Narrative 
· Sandia National Labs (SNLS) 

SDG67601 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batch Number: 

Sample Analysis 

Nitroaromatics and Nitramines by High Perfoi'IWU,lce Liquid 
·Chromatography (HPLC) 

SW846 8330 

SW846 8330 PREP 

204142 

204140 

The following samples were analyzed using the analytical protocol as established in SW846 
8330: . 

SampleiD CllentiD 

67601013 059813-002 

67601014 059814-002 

67601015 .059815-002 

67601016 059816-002 

67601017 059917-002 

67601018 059918-002. 

67601019 059919-002 

67601020 059920~,9Q2 

67601021 059921-002 

67601022 059922-002 

Page 1 of 4 

5 



• 

67601023 

67601024 

1200306979 

1200306980 

System Configuration 

059923-002 . 

059924-002 

XBLK01 (Blank) 

XBLKOl LCS (Laboratory Control Sample) 

The laboratory utilizes a high perfonnance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an HP 
Model1050 HPLC or HP ModelllOO HPLC with programxilable gradient pumping and a 100 uJ 
loop injector for the primary system and a 100 ulloop injector for the confirmation system. The 
HPLC 1050 is coupled to a HP Model G 1306A Diode Array UV detector, andi the HPLC 1100 is 
coupled to a HP Model Gl315A Diode Array UV detector which monitor abserbance at the 
fo1lowing five wavelengths: 1) 214 run; 2) 224 nm; 3) 235 run; 4) 254 run; 5) 264 nm. 

The primary HPLC system is usually identified with either a designation of HPLC #2, or hplcb 
in the raw data printouts. The confirmation HPLC system is usually identified .with a designation 
of HPLC #1, or hplca in the raw data printouts_ The HP 1100 HPLC system is;identified as 
HPLC #3, or hplcc in the raw data printouts. The HP 1100 HPLC has a Col~ Switching Valve 
which enables this system to be used for primary analysis or confirmation an~ysis. 

Chromatographic Columns. 

Chromatographic separation of nitroaromatic and nitramine eomponents is accomplished through 
analysis on the following reversed phase columns: 

HP: HypersifBDS-C18, 250 mm x 4 mm O.D. containing 5 urn particle size. 

Confirrilation of nitroaromatic and nitramine components, initially identified qn one of the above 
columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UG5~5, 250 mm x 4.6 mm 1.0. 

The primary column is used for quantitation while the confirmation column is .for qualitative 
purposes only. 

Preparation/ Analytical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP) . 
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Calibration Information 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements. 
All calibration verification standard(s) (CVS, ICY or CCV)requirements have peen met for this 
SDG. . . 

Quality ControJ·cog Information 

Surrogate.Recoveries 
All the surrogate recoveries were within the established acceptance criteria f~ this SDG. 

Blank Acceptance 
The blailk(s) anaJyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 
All the LCS spike recoveries were within the established acceptance limits. 

QC Sample Designation . 
A matrix spike was pelfonned on a client sample in SDG 67473. 

MS Recovery Statement 
All the matrix spike recoveries were within the established acceptance limits. 

MSD Recovery Statement · 
The matrix spike duplicate recoveries were within the established acceptance limits. 

MSJMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSD were within: the required 
acceptance limits. , 

Technical Information 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL as~igns holding times 
based on the associated methodology that assigns the date and time from samp:le collection or 
sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. 
Those holding times expressed as days expire at midnight on the day of expiration. 

Preparatiou/Analytical :Method Verification 
All procedures were performed as stated in the SOP. 
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· Sample Dilutions 
None of the samples in this SDG required dilutions. 

Miscellaneous Information 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) has been generated for this SDG. 

Manual Integrations 
Some initial calibration standards, continuing calibration standards, and! or samples required 
manual integrations due to software limitations .. 

Additional Comments 
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time 
·of the samples and QC are to a standard component. The Instrument Blank does not contain the 
SWTOgate .. 

· The samples were concentrated prior to analysis to achieve the required detection limit. 

Confirmation analysis was performed on sortle of the samples in this batch. The values reported 
are from the primary analysis. The confirmation analysis is used for qualitative purposes only. 

The following analytes coelute on the cyano colwnn: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1.3-Dinitrobenzene c.) 
m-Nitrotoluene, p-Nitrotolue1_1e and o-Nitrotoluene. As a result some of these: analytes may be 
flagged with a P qualifier. The coelution from the cyano column should be co:psidered and the 
values as suspect to the sample. ' 

Certification Statement 

* Where the analytical method has been perfo:rmed under NELAP certification, the analysis has 
inet all of the requirements of the NELAC standard unless otherwise noted in:the analytical case 
narrative. · 

ReView Validation: 

GEL requires all analytical data to be verified by a qualified data validator. ~addition, all data 
designated for CLP or CLP-like packaging will receive a third level validatio~ upon completion 
of the data package. 

Reviewer:_....,~""''::;..o:;;..;;=~;..;.._=-~___::=· =.<..:= __ Date: /qi..:U/p-z_ 
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QCSUIIliilBI"Y Ralort Date: October 21, 2001. 
Client: SutdJa Natimlal Laboratories Pace I of 2 

MS-0756 
P .0. Box 5800 
AlbnquenJue, New Memo 

Coo tact: Pamela M. Palmmt 

Workorder: 67601 

Panmwne .~OM SltiiiPie Qual 9C Ullits R.PD% REC'A> Raaae AUt Date T.DDI! 

HPLC Explcuives Federal 
B111ch 204142 

QC1200306980 l..CS 
1,3,5-Trinitrobenzcnc 800 832 uglkg 104 ('17%-124%) JLW 10103102 12:40 
2.4,6-Trinitrotoluene 800 828 ug/kg 104 ~-120%) 
2.4-Dinilroklluenc 800 812 nglkg 101 ' %-122'1>) 
2.6-Dinitrotoluene 800 899 uglkg 112 ([4%-121%) 
2-Amino-4,6-dinitrotoluene 800 862 ng/kg 108 (819&-125'1>) 
4-Amino-2.6-dinitrotoluene BOO 869 nglkg 109 [19%..123") 

I 

HMX 800 890 uglkg 111 (84~131%) 

Nitrobenzene 800 77S ug/kg 'Tl (75%-125%) 
ROX 800 863 teykg 108 (80%-123%) 
Tctryl 800 836 uglkg lOS (65%-124%) 
m-Dinitrobenzene 800 812 llg/kg 102 (77%-124%) 
m-Nilrololuene 800 771 uglkg 96 q7%-117'lfl) 

~ o-~itrotoluene 800 771 ug/lcg 96 (75%-119%) 
p-Nilrowluene 800 786 nglkg 98 (76CJfJ-12l%) 

'"1,2-dinitrobenzefte 400 351 ug/kg 88 (!1%-118%) 
QCJ:%00306979 MB 

1,3,5-Trinltrobenzene u NO uglkg 10103102 03:27 
2,4,6-Trinitrotoluene u ND ugll;g 
2,4-Dinitroklluene u ND uglkg 
2,6-0iuitrololuene u ND u.glkg 
2-AmiOD-4,6-dinitrotolueue u NO uglkg 
4-Amino-2,6-dinitrotoluene u NO ug/kg 
HMX u No ug/kg 
Nitrobenzene u NO Ug/kJ 
RDX u NO ug/k& 
Telryl u ND nglkg 
m-Dioitrobentene u ND ugllcg 
m-Nitrotoluene u NO uglk:g 
o-NitrOIOiuenc u ND uglkg 
p-Nitrotolncne u NO uglkg I 

*"1,2-dinitrobenzene 400 383 uglkg 96 0,1%-H8%) 
QCI 1.00306981 674/'.:JOO? MS 

1,3,5-Trinitrobenzene BOO u NO 840 oglkg 105 (66'JI:-l33'JI;) 10103102 04:52 
2,4,6-Trinitrotoluene BOO u ND 858 uglkg 107 0,7%"132'.11:) 
2,4-Dinitrotoluene 800 u NO BIZ uglkg 101 (61%-134%) 
2,6-0initrotoluene 800 ti ND 862 uglkg 108 (70%-121%) 
2-Amino-4,6-dinitrotolueoe 800 u ND 820 uglkg 103 (79%-124%) 
4-Amino-2,6-dinitrotoluene 800 u NO 612 uglkg 84 (?1%-120%) 
HMX 800 u NO 870 nglkg 109 0,5%-138%) 
Nitrobcozene sao u NO 776 ngll:g 97 (72%-120%) 
RDX 800 u NO 793 uglkg 99 (~1%-136%) 
Tetryl 800 u ND 713 uglkg 89 (65%-135%) 

~ 
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·-
QC Sum!!!!:.! 

Wodwrder: 67601 Paae2of2 

PI!JDII&IIIe _NOM Smmle Oual QC ~ ll.PD9L iiEc~. Rmae A.lst Date T.me 

RPLC ExpiCIIIivas Federal 
Bach. 204142 

I 

m-Dinitrobeuzenc 800 u ND 849 uglq 106 frS~l25%) 
m-Nitrotolueoe 800 u ND 801 ug.rkg 100 (73 ... 11~) 

o-Nittotoluene 800 u ND 785 ug.rkg 98 (68%·122%) 
p-NitrOIOiucw: 800 u ND 8(fT aglkg 101 (67*-125~) 

•• ] ,2-di.nitrobcnzene 400 381 386 uglkg 96 (71%-118%) 

QC120030651R2 674~ MSD 
1..3.5-Trinill'Obellzme 800 u ND 810 agt\:g 4 101 (~~) 10103102 05:34 
2,4,6-TrinitrotolllCIIe 800 u ND 828 Dg/kg 3 104 (~·2091>) 

2.4-Dinilrolloluene 800 u ND m ~ 4 97 (O'J,-24%) 

2.6-Diuilrolloluene 800 u ND 808 uglkg 7 101 : (0%-21"") 
2-Amino-4,6-dinirroroluen 800 u ND 808 1lglkg I 101 I (QII,-2091.) 

4-Antiuo-2,6-dinib'OColuenc 800 u ND 803 llg/kg 18 100 '(0%-~) 

HMX 800 u ND 839 1IR 4 lOS (0'11-38%) 
N'Jtrobcuzcne 800 u ND 741 u&lk& s 93 (0%-21 'II) 

RDX 800 u ND 790 uglkg 0 99 (0%-35%) 

Tctryl 800 u ND 640 ugllcg 11 80 (~-3091..) 

m-Diuhrobenzeae 800 u . Z..1J 814 ugllc;g 4 102 . (0%-23%) 
m-Nitrotoluene 800 u ND 751 uglkg 6 94 : (0%·20%) 
o-Nitrotolueae 800 u ND 752 uglq 4 94 ; (09&-23%) 

., p-Nitrotolueoe 800 u ND 762 uglkg 6 95 : (0%-229&) 
1,2-dinilrObem.ene 400 381 380 uglkg 95 (~ 1 'l>-11 8%) 

Notes: 
RER is calculated ot the 95% confidence level (2-sigma). 
The Qualifiers in tbis report are defined as follows: 

* ... Recovery or 9£RPO not within acCeptance limits aod/or spike amount not cQlliPIItible with the sample or the duplicate RPD's are not applicable where tl 

Ind~ analyte is a SUlt'Ogate compound . 

B 

H 

1 

p 

u 
X 

X 

X 

The anal}'le was found in the blank above the effective MDL 

Holding time was exceeded 

Estimated value, the aoalyte concentration fell above the etTective MDL and below the effective PQL 

The response between lhe c:oofinnation column and the primary column is >40%0 

The llllalyte was analyzed for but not detected be1ow this conceruration. For Organic and Inorganic analytes the resuJt .is less than the effective MDL. 1 

Presumptive evidence that the analyJ.e is not present Please see 113mitive for further information 

Presumptive evidence that abe analyt.e is J.\Ot ~ Please see llami.Live for further infromat.ion. 

Uncertain identification for gamma spectroscopy. 

N! A indiCate$ that spike recovery limits do 1101 apply when sample concentration exceeds spike cone. by B fl!CtOr of 4 or more. 
A The Relative Percent Diffecenc:e (RPD) obtained from the sample duplkate (I>UP) is evaluated against the accepte~~~:e crite!;ia when the sample is greater than 

five times (5X) the conuact required detection limit (RL). In ca5e5 where eilher the sample or duplicale value is less than 5X the RL, a control limit of +I· 
the Rl. is used to evaluate tbe DUP result 1 

For PS, PSO, and SDILTreill.lts, the values listed are the measured amounts, not final COIICCntrations. 

Where the analytical method has been perfonned Wlder NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

1 



HPLC Narrative 
Sandia National Labs (SNLS} 

SDG67601·1 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

· Analytical Batch 
Number: 

Nitroaromatics and Nitramines by High Performance Liquid 
Chromatography (.HP.LC) 

SW8468330 

SW846 8330 PREP 

204151 

Prep Batch Number: .204149 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
8330: . 

SampleiD 

67608007 

1200307003 

1200307004 

1200307005 

System Configuration 

CUentiD 

059856-004 

XBLKOl (Blank) 

XBLK01 LCS (Laboratory Control Sample) 

. 059856-004MS (Matrix Spike) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an HP 
Modell050 HPLC or HP ModelllOO HPLC with programmable gradient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the confirmation system. The 
HPLC 1050 is coupled to a HP Model Gl306A Diode Array UV detector, and the HPLC llOO is 
coupled to a HP Model G 1315A Diode Array UV detector which monitor absorbance at the 
following five wavelengths: 1) 214 run; 2) 224 nm; 3) 235 nm; 4) 254 run; 5) 264 nin. 

Page 1 of4 

5' 



The primary HPLC system is usually identified with either a designation ·of HPLC #2, or hplcb 
in the raw data printouts. The confirmation HPLC system is usually identified with a designation 
of HPLC -#1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC #3, or hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confinnation analysis. 

Chromatographic Columns 

Chromatographic separation of nitroaromatic and nitramine components is accomplished through 
analysis on the following reversed phase columns: · 

HP: Hypersil BDS-C18, 250 mm x 4 mm O.D. containing 5 urn particle size. 

Confirmation of nitroaromatic and nitramine components, initially identified on one of the above 
columns, is accomplished through analysis on the foJlowing column: 

PH: Develosil CN-UG5-5, 250 mm x 4.6 mm LD. 

The primary column is used for quantitation while the confl.IIIlation column is for qualitative 
purposes only. 

Preparation/ Analytical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standard(s) (CVS, ICV or CCV)requiremerits have been met for this 
SDG. 

· Quality Control (QC) Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
The blank(s) analyzed with this S.DG met the established acceptance criteria. 

Page 2 of4 
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LCS Recovery Statement 
The LCS failed to meet acceptance criteria. There was not enough sample left to perform a 
reextraction. Please see nonconformance report 5220. 

QC Sample DesigDation 
The following sample analyzed with this SDG was chosen for matrix spike analysis: 
67608007 (059856-004). 

MS Recovery Statement 
One or more of the required spiking analytes were not within the acceptance limits in the matrix 
spike (MS). 

MSD Reeovery Statement 
There was only enough sample provided for one matrix spike. 

Technical Information 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL assigns holding times 
based on the associated methOdology that assigns the date and time from sample collection or 
sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. 
Those holding times expressed as days expire at midnight on the day of expiration. 

Preparation! Analytical Method Verification 
All procedures were perfonned as stated in the SOP. 

Sample Dilutions 
None of the_ samples in this SDG required dilutions. 

Miscellaneous Information 

Nonconformance (NCR) Documentation 
Nonconformance report 5220 was generated for this SDG. 

The LCS failed to meet acceptance criteria. There was not enough sample left to perform a 
reextraction. Please see nonconformance report 5220. 

Manual Integration . 
Some initial calibration standards, continuing calibration standards, and/or samples required 
manual integrations due to software limitations. 
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Additional Comments 
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples and QC are to a standard component. The Instrument Blank does not contain the 
surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

Confinnation analysis was performed on some of the samples in this batch .. The values reported 
are from the primary analysis. The confirmation analysis is used for qualitative purposes only. 

The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.) 
m-Nitrotoluene, p-Nitrotoluene and o-Nitrotoluene. ·As a result some of these analytes may be 
flagged with a P qualifier. The coelution from the cyano column should be considered and the 
values as suspect to the sample. 

Certification Statement 

* Where the analytical method has been performed under NELAP certification, the analysis has 
met all of the requirements ofthe NELAC staildard tmless otherwiSe noted in the analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition. all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

Reviewer: ~ ]}Jo_, w ..... Date: I c> /o 1t-/ t'Z- · 
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QCSummar! Reuort Date: October 7, 2002 
Clieot: Sandia National Laboratories Paae I of 2 

~56 
P.O. Box 5800 
AlbuqUIS"qqle, New Mexi«l 

Contact: Pamela M. Puiswrt 

WorkocdeT: 67608 

1'anlu1aJm ... .NOM S•mnJe Qual ... QC Unils RPD% REC% ~e Alllst Date 1iuae 

HPLC Explosh·cs Fcib:ral 
Balch 204151 

QCJ100307004 LCS 
1,3,S.Trinitrobc=c 1.04 1.11 ug/L 107 (84%-110%) n.w 09/30102 15:]1 
2,4,6-liinitrolOiuene 1.04 uo ugi.L 106 (85%-110%) 
2,4-Dinilrotoluenc 1.04 0.866 ugiL 83 (78'h-UO%) 
2,6-Dinitrotoluene 1.04 0.767 llg/L 74* (79$-110%) 
2-Amino-4,6-dinitrotolucnc 1.04 l.l6 ug/L 112* (77$-11 0%) 

4-Amino-2,6-dinitrotoluene 1.04 1.04 u.giL 100 (59$-110%) 
HMX 1.04 1.08 ugiL 104 (86%-110%) 
N"urobcnzenc 1.04 0.520 ugll.. 50* (68$-110%) 
RDX 1.04 1.14 ugiL 110 C76'9&-ll0%) 
Te!l')'l 1.04 1.02 ugll. 98 g]J$-110%) 
m-Dinilrobenzene l.04 0.760 ug/L 73* (76$-11 0%) 
IJI·Niu-otoluenc 1.04 0.536 ug/L 52'" f]JCJ&-110%) 

,._ o-N~oluenc 1.04 0.537 ugiL 52* (69%-110%) 
· p.Nttrololuene 1.04 0.539 ugiL 52* (i73'9&-110%) 

••t~hrobcnzcne 0.5}9 0.388 ugiL 75 (69%-118%) 
QC1200307003 MB 

1,3,5-Trinitrobenzc:m: u ND ugiL 09/30102 14:29 
2,4,6-Trinitroioluene C ND ug/L 
2,4-Dinitrotoluenc u ND agiL 
2,6-Dinitrotoluene u ND ug!L 
2-Amino-4,6-dinilrotoluene lJ ND ug/L 
4-Amino-2,6-dinitrotoluene u ND ugiL 
HMX u ND ug/L 
Nill'Obenzcnc u ND ug/L 
RDX u ND l1g{1. 
Tetryl u ::-ID ugiL 
m-DinilrObenz.ene l' ND ug/L 
m-1'\itroiOiucnc u ND ugiL 
o-Nitrololucne u ND ug/L 
p-N'urolOLuene u ND ug/L 

**1,2-dinitrobcn:t.cnc 0.519 O.J4JS ug!L 67 (59'ib-ll8%) 
QCI200307005 67608007 MS 

1,3,5-Trinitrobcnz~:ne 1.04 u ND ).13 ugll.. 108 (62'1(,121%) 09130102 15:53 
2.4,6-Trinilrololuene 1.04 u ND 1.14 ug/L 110 (.56%-137%) 
2,4-Dinilrmoluene 1.04 lJ :-.n uo ug/1.. 106 (69%-118%) 
2,6-Dinitrotolucnc 1.04 u ~·o l.l2 ug/L 108 (63%-123%) 
2-Amino-4,6-dinilroaoluene 1.04 ll ~1) 1.17 ugll. 113 (60%-133%) 
4-Atnino-2,6-dinilrololuene 1.04 lJ :1-."D 1.11 ug!L 107 (50%-121%) 
HMX 1.04 u ND J.l3 ugll. 108 (66%-131%) 
Nitrobenzene 1.04 lJ ND 1.01 ug/L 'il1 (61 %-106<;&) 
RDX 1.04 u NO 1.10 ug/L 106 (52%-13.5%) 
Tetryl 1.04 u ND 1.32 ugll.. 127* ~.52'h·124'J&) 

..._ 
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wor~ron~er. 67608 

~~-----------
IIPLC Exploslvt:s Federal 
BllfC.l 2041S I 

m-Dinilrobc~ene 
m-Niaotoluene 
o-Nitrotoluene 
p-Xitrololuc:ne 

t.04 u 
l.04 u 
1.04 u 
1.04 u 

QCSummary 
Pqelof2 

ND 1.10 ugiL 106 (64 ..... 117~) 
NO 1.05 ugiL 101 (~1~) 

ND 1.07 ugiL 103 (SI*-122'11) 
ND 1.07 ugiL 103 {6S ..... ll(i%) 

••t,z.4inilrobenzcnc 0.519 0.488 0525 ug!L 101 (~.,_11890) 

~ 

Notes: 
RBR is c:alculaled. at abe 95'11 ooofidencc level (2-si:Jna). 
The Qttalifiers in this report are defined as follows: 

• Recovery or %RPO not wilbin acccptauce liinilS andfor spike aJDOUDl DOl COa!p.itible with the sample or the duplicale RPD's are oat applicable wbac 11 

Indicates analyt.e is a Sllli'Ogate compound. •• 
B 

H 

J 
p 

u 
X 

X 

X 

The analyw was fOIIIld in the blank llbovc the effective MDL. 

Holdiog time was exceeded 

Estimated value, tbe analylc coat:en~ration fell above the effective MDL and below the effc:crivc PQL 

The rc5p0nsc between tbe c:onfinr.ation c:olurnn and the primary column is >40%D 
The analyte was analyzed for but not dcrcclcd below Ibis c:oncenuatioa. ror Org;mic and!DorgaDic anaJytes the l'esult is less tban lhe clfeclive MDL J 

Presumptive evidcn.ce lhallbe analyte is nol present. Please see namlive for fUrther information. 

Pr.:sumptive evidence t.hallhc analyte is not prcseot. Please see IWTill.ivc for further in&omation. 

Uncertain identification for gamma spectroscopy. 

N/A indic.1tes that spike recover/ limits do not apply "hen sample concentration exceeds spike cone. by a factOr of 4 or more. 
"The Relative Percent Difference (RPD) obmined from rile sample duplicate (Dl:'P) is evaluated ngninst the acceptence criteria when the sample is greater than 

five times (5X) lhe CODtraCl required del.co:tion linut (RL). In cases where either the sample or duplicate value is less tbaniSX the RL. a control limit of#-
lhe RL is used to evaluate the DUP re:b'ull. ' 
For PS, PSD, and SOIL T results, the values listed arc the measured amounts, not final conccruratiOns. 

Where lhe analytical method has been performed under NELAP certification. the analysis has met all of the 
requirements oftbe NELAC standard unless qualified on the QC Summary. 
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Method/ Analysis Information 

Procedure: 

Analytical Method; 

Prep Method: · 

Analytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

PCB Case Narrative 
Sandia National Labs (SNLS) 

SDG67601 

Polychlorinated Biphenyls by Method 8082 

SW8468082 

SW8463550B 

203728 

. 203727 

The following samples were analyzed using the analytical protocol as established in SW846 8082: 

SampleiD . ClientiD 

67601013 059813-002 

67601014 059814-002 

67601015 059815-002 

67601016 059816-002 

67601017 059917..002 

67601018 059918-002 

67601019 059919-002 

67601020 059920-002 

67601021 059921-002 

67601022 059922-002 

67601023 059923-002 

67601024 059924-002 

1200305887 PBLKO 1 (Method Blank) 

1200305888 PBLKOILCS(Laboratory Control Samp1e) 

SNLS SDGI67~1 • PCB 
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• 

1200305889 

1200305890 

059813.-()02MS(Matrix Spike) 

059813-002MSD(Matrix Spike Duplicate) 

System Coufiguration 

Chromatographic Columns . 

ColumniD 

J&Wl 

Column Description 

DB-5(5%-PhenyJ)-methylsiloxaile 30m x 0.53mm x 1.5um 
DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um 

DB-5(5%-Phenyl)-methylsiloxa.ne 30m x 0.32nun x l.Oum 
J&WZ DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um 

J&W:3 

1&W4 

J&W5 

J&W6 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um 
DB-1701(14% Cyanopropylphenyl}·methylsiloxane 30mx 0.53mmx 
0.5um 

DB-608 Durabond stationary phase* 30m x 0.53rnm x .83um 
DB-XLB* 30m x 0.53rom x 1.5um 

DB-XLB * 30m x 0.25mm x 0..25um 
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25~x 0.25um 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um 
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25tim 

Rtx-CLPesticides 
RESTEK Rtx-CLPesticides II 

30m x 0.2Smm x 0.25um 
30m x 0.25mm x 0.20um 

· * DuraboQd and DB-XLB are trademarks of J & W. 

l~entConfiguration 

The samples reported in this SDG were analyzed on one or more of the following instrument systems. 
Instrument systems are referenced in the raw data and individual form headers by the Instrument ID 
designations listed below. · 

Instrument ID Syste~ Configuration · Chromatographic Column 

ECDI HP 6890 Series GC ECDJECD RESTEK 

ECD2 HP 6890 Series GC ECD!ECD RESTEK 

ECD3 HP 6890 Series GC ECDIECD RESTEK. 

ECD4 HP 5890 Series II Plus GC ECD/ECD J&W5 

ECDS HP 6890 Series GC ECD/ECD J&W5 

ECD7 HP 6890 Series GC ECDIECD J&WS 

SNLS SDG#67601 -PCB 
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ECD8 HP 6890 Series GC ECD/ECD RESTEK 

Preparatioo/Analytica1 Method Yerification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

~brationln{onnatlon 

. lnitia1 Calibration 

All initial calibration requirements have been l.l]et for this S.DG. 

CCV Requirements 

All calibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this SDG. 

Qualitv Control (QC) Information 

Surrogate Recoveries 

All the sunogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 

The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Recovery Statement 

The LabOratory Control Salnple (LCS) spike recoveries for this SDG were within the established 
acceptance limits. . · 

QC Sample Designation 

The following·sample was selected for the PCB method QC: 

Client Sample ID# 

059813-002 

Laboratory Sample II># 

67601013 

The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD). 

MS Recovery Statement 

The matrix spike recoveries for this SDO were within the established acceptance limits. 

MSD Recovery Statement 

The matri"t spike duplicate recoveries for this SDG were within the established acceptance limits. 

MS/MSD RPD Statement 

The relative percent differences (RPD) between each MS and MSD were within the required acceptance 

SNUi SDG#67601· PCB 
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limits. 

Teehnicallnfonnation 

Holding Time Specifications 

GEL assigns holding times based on the associated methodology, which assigns the date and time from 
sample collection or sample receipt. Those holding times expressed in hours are calculated in the 
Alphai.JMS system. Those holding times expressed as days expire at midnight on the day of expiration. 
AH samples in this SDG met the specified holding time requirements. 

Preparation/ Analytical Method Verification 

All procedures were perfonned as stated in the SOP. 

Sample Dilutions 

None of the sampies in thls SDG were required dilution. 

Sample Re-prep/Re-analysis . 

·None of the samples in this sample group were reprepped or reanai)'l:ed. 

MisceJianeous Information 

Nonconformance (NCR) Documentation 

• No nonconformance reports (NCRs) have been generated for this SDG. 

Manual Integrations 

Certain standards and s~ples required manual integrations to correctly position the baseline as set in the 
calibration standard injections. If manual integrations are performed, copies of all manual integration 
peak profiles will be included in the ntW data section of this package. 

Additional Conunents 

. The additional comments field is used to address special issues associated with each analysis, clarify 
method/contractual issues pertaining to the analysis and to Jist any report documents generated as a result 
of sample analysis or review. The following additional comments were required for this sample set: 

Arodors quantitated on the raw data report by the Target data system do not necessarily represent positive 
aroclor identification. In order for positive identification to be made, the aroclor must match in pattern 
and retention time; as well as quantitate relatively close between the primary and confirmation columns, 
as specified in SW846 method 8000. When these conditions are not met. the aroclor is reported as a non
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not 
match pattern", or DNC"does not confirm". 

Certification Statement 

* Where the analytical method has been performed under NELAP certification. the analysis has met all of 
the requirements of the NELAC standaid unless otherwise noted in the analytical case narrative. 

SNLS SDGI67601 ·PCB 
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Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion of tbe 
data. package. 

The following data validator verified the information presented in this case narrative: 

---. /1 __ . . /()/ti~·r .. Reviewer: c:Jr-= ~ Date: ____ /_' _____ _ 

SNLS SJ>Gf67601 ·PCB 
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Clieat: Sandia Natlo1181 Laboraterfer 
MS-0756 

Ceatact: 

P.O. Box 5880 
Albuquerque, New Me:dco 
Pamela M. Pulssanc 

Wortmrder. 67601 

Parmnamc ---"'----N9M 
Seaoi-Vola1ilei-PCB Federal 
Batch 203728 

QCl200305888 LCS 
Aroclot--J 260 

••4cmx 
~achlorobiphenyl 

QCl200305387 MB 
Aroclor-1016 
Arodor-1221 
.Arndor-1232 
Aroc:lor-1242 
Aroclor-1248 
Aroclot-1254 
Aroclor-1260 

.. 4cmx 
"Decachlorobiphenyl 

QCJ200305889 67601013 MS 
Aroclor-1260 

.. 4cmx 

-Decachlorobiphenyl 
QC120030.5890 67601013 MSD 

Aroclor-1260 
••4crrut 
••Decachlorobiphenyl 

NDtc$: 

33,3 
6,67 
.6.67 

6.67 
6.67 

33.3 
6.67 
6.67 

33.3 
6.61 
6.67 

RER. is calcnlated at the 95% conftdence level (2-sigma). 
The Qualifiers in this report are defined as follows: 

QCSummary 

7.80 

7.80 

u 
u 
"{."" 

"L 
t; 

u 
u 

30.0 
5.08 
5.68 

NO 
w 
ND 
ND 
ND 
ND 
NO 

4_96 

5.56 

35.1 
4.76 
5.11 

37.5 
4.83 
S.43 

ug/kg 
uglkg 
ng/kg 

uglkg 
ugllcg 
ngllcg 
uglkg 
uglkg 
ug/kg 
ugllcg 
uglkg 
ug/lcg 

ugikg 
ugf\cg 
uglkg 

ugtkg 
uglkg 
ug!kg 

8 
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90 
76 
85 

74 
83 

82 
71 
78 

89 
73 
81 
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(~8¥.-J 16%) 
(31%-120%) 
(34%-115%) 

; 

(3lo/.-120"/o) 
(34%-115%) 

I 
(36o/..-134%} 
(3lo/..-120%) 
(34%-115%) 

(0%-30"/o) 
(31%-120%) 
(34%-115%) 

GHJ 0913010209:56 

091.30102 09:44 

09130102 10:21 

09130102 l0:3S 

• 
•• 

RCcovery or %RPD not within acceptance limits and/or spike amount not compatible wi1h the SII!Dple or 1he duplicate RPD's are not applicable where fl 

Indicates· analyte is a SUITOgate compound . 

B 
H 
J 
p 

u 
X 
X 

X 

The analytc was found in the blank above the effective MDL. 

Holding time was ex~:oCC:dcd 
· Estimated value, the anai:Yte. concentration fell above the effective MDL and below the effective PQL 

The response between the confmnation column and the primary column is >40",.{,1) 

Tbc anaJyte was analyzed for but not detected below this CODCCD!ration. Far Organic and l"no!:g:mie analytes the resuJ';t is less than the eft'tctive MDL I 

Presumptive evidence that the analyte is not present. Please see narrative for further infoanaoon. 
Presumptive evid31Jce that the ana.ly1.: is not present. Please: see narrative for furlhcr infromntion. 

Uncertain identification for gamma spectroscopy . 



QCSnmmaa 
67601 l'a"' 2 or z 

PU~~U~ame ~.PM Sample- · ~~ QC _J1nlts RPD".4 REC% J!allge Alalst 
NIA :indkatcs that spike recO\"eeY 1imitll do not apply when sample concentration exceeds apib: cone. by a factcrof4 or~e. 
"The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated agaimt lhe acceptence tritcria when the sample is greater than 

five times (SX} the contnlct required detection limit (RL). In cases ,.·here either the sample or duplicate vahle is Jess ~ SX the RI., a control limit of +1-
rb.e RL is used to evaluate the DUP resnlt. 
For PS. PSD, and SOIL T results, the values listed are the meast!ted amounts, not final concentrations. 

Wbcm: the analytical method bas been performed under NELAP certifu:ation, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Slumnary. 

r; 



Method! Analysis lDformation 

Procedure: 

Analytical Merhod: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

PCB Case Narrative 
SaDdla National Labs (SNLS) 

SDG# 67601-1 

Polyddorinated Biplaeu.yls by Methocl808l 

SW8468082 

SW8463510C 

203726 

203725 

The following samples were analyzed using the analytical protocol as established in SW846 8082: 

SampleJD 

67608006 

1200305883 

1200305884 

S;rstem Configuration 

Chromatographic Columns 

ColumniD 

Oie».tiD 

059856-003 

PBLKOI(Metbod Blank) . 

PBLKOlLCS(Laboratory Control Sample) 

Column Description 

J&Wl DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x l.Sum 
DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um 

J&W2 DB-5(5%-Phenyl)-methylsiloxane 30mx 0.32mm x l.Oum 
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x l.Sum 
J&W3 DB-1701(14% Cyanopropylphenyl)-methylsilox.ane 30m x 0.53mm x 

0.5um 

J&W4 DB-608 Dura bond stationary phase* 30m x 0.53mm x .83um · 
DB-XLB* 30mx0.53mmx 1.5um 

DB-XLB* 30m x 0.25mm X 0.25um · 
J & WS DB-17MS(50%-Pheny1)-methylsiloxane 30m x 0.25mm x 0.25um 

SNLS SDG#6760I-l- PCB 
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J&W
6 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mmx 0.2Sum · 
· DB-17MS(SO%-Pbenyl)-m:thylsiloxane 30m x 0.25mm x 0.25um 

Rtx-CLPesticide& 
RESTEK Rtx-CLPesticides H 

30m x 0.25mm x 0.25um 
30m X 0.25m.m X 0.20um 

* Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration 

The samples reported in this SDG were analyzed on one or more of the following instrument systems. 
Instrument systems are referenced in the raw data and individual form headers by the Instru.ment ID 
designations listed below. 

Instrmnent ID System Coxifiguration 

ECDl HP 6890 Series GC ECDIECD 

ECD2 HP 6890Series GC ECDIECD 

ECD3 HP 6890 Series GC ECD/ECD 

ECD4 HP 589(.l'Series D Plus GC ECDIECD 

ECDS HP 6890 Series GC ECDIECD 

ECD7 HP 6890 Series GC ECDJECD 

ECD8 HP 6890 Seri.es GC ECDIECD 

Preparation! Analvtical Method Yerificatiou 

Chromatographic Column 

RESTEK 

RESTEK 

RESTEK 

J&WS 

I&WS 

J&WS 

.RESTEK 

Procedures for preparation, analysis. and reporting of analytical data are documented by General . 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

IDitial Calibration 

All initial calibration requirements have been met for this SDG. 

CVS Requirements 

All calibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this SDG. 

Quality Control (QQ Information 

Surrogate Recoveries 

All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 

The blank(s) analyzed with this SDG met the established acceptance criteria. 

SNLS SDGI67601-1~ PCB 
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LCS Retovery Stateinent 

The Laboratory Control Sample (LCS) spike recoveries for this SDG were within the established 
acceptance limits. 

QC Sample Designation 

The MS and MSD were analyzed on a sample contained in another SNLS SDG (67554). 

MSD Recovery Statement 

The matrix spike duplicate recoveries for this SDG were Witbin the established acceptance limits. 

MSJMSD RPD Statement 

The relative percent differences (RPD) between each MS and MSD were within the required acceptance 
limits. . 

Teclmicallnformation 

Holding Time Specifications 

. GEL assigns holding times based on the associated metbodo1ogy. which assigns the date and time from 
sample collection or sample receipt. Those holding times expressed in hours are calculated in the 
AlphaLlMS system. Those holding times expressed as days expire at midnight on the day of expiration. 
AU samples in this SDG met the specified holding time requirements. 

PreparatioDI Analytical Method Verification 

All procedures were perfonned as stated in the SOP. All samples underwent sulfur cleanup procedure. 

Sample Dilutions 

None of the samples in this SDG was required dilution. 

Sample Re-prep/Re-analysis 

None of the samples in this sample group were reprepped or reanalyzed. 

Miscellaneous Information 

Noneonformance (NCR) Documentation 

No nonconformance reports (NCRs) have been generated for this SDG. 

~uallntegrations 

Certain standards and samples required manual integrations to couectly position the baseline as set in the . 
calibmtion standard injections. If manual integrations are performed, copies of all manual integration 
peak profiles will be included in the raw data section ofthis package. 

Additional Comments 

The additional comments field is used to address special issues associated with each analysis, clarify 

SNI.S SI>Gf67601-l- PCB 
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method/contractual issues pertaining to the analysis and to Jist any report documents generated as a result 
of sample analysis or review. ihe following additional comments were required for this sample set: 

Aroclors quantitated on the raw data report by the Target data system do not necessarily represent positive 
aroclor identification. In order for positive identification to be made, the aroclor must match in pattern 
and retention time; as well as quantitate relatively close between the primary and confirmation columns, 
as specified in SW846 method 8000. When these conditions are not met, the aroclor is reported as a non
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not 
match pattern", or DNC "does not confum". 

Certification Statement 

* Where the analytical method has been performed under NELAP certification, the analysis bas met all of 
the requirements of the NELAC standard unless otherwise noted in the analytical case narrative~ 

. Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for a..P or CLP-like packaging will receive a third level validation upon completion of the 
data package. 

Tbe foHowing data vaUdator verified the infoi"IWltion presenti!d in this ease narrative: 

];~_:04-o Renewu:_,~~~---------------Da~:~t~P~f~t~~~~~-~·---------

SN'U SDG#67601·1- PCB 
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Client: Sandia Natimal Lahclratories 
MS-07~ 

Coutact: 

P.o. Box saoo 
Allluquerq~ New Mmco 
Pamela M. PldssaDt 

~~==~-------
Semi-Volatlks-PCB l'aleral 
Batch 203726 

QC1200305884 LCS 
Aroclor-1260 

"'*4cRDt 
••~on)b~enyl 

QCU0030SS83 MB 
Aroclor-1016 
Aioclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-124& 
Aroclot-1254 
Aroclor-1260 

**4cRDt 
**Decachlorobipbenyl 
~ QC120030S8&5 67SS400l MS 
... Aroclor-1260 

·•4cmx 

**Deca.c:hlorobiphenyl 
QC120030S886 67:554002 MSD 

Aroclor-1260 
*•4cmx 
**Decachlorobiphenyl 

Notes: 

NOM 

1.00 
0.200 
0.200 

0.200 
0.200 

1.00 u 
0.200 
0.200 

1.00 u 
0.200 
0.200 

RER is calculatai at tbe 95% confidence level (2-sigma). 
The Qualifiers in this rq~ort are defined as follows: 

QCSummary 

SIIPIJ)Ie Qual QC 

0.860 
0.150 
0.153 

u ND 
u ND 
u ND 
u ND 
u ND 
u ND 
u ND 

0.142 
0.158 

ND 0.490 
0.121 0.111 

0.0572 0.064 

ND 0.520 
0.121 0.121 

0.0572 0.0664 

ogiL 
ug!L 
ug/L 

ug!L 
ugiL 
ug/L 
ug/L 
ugiL 
~L 
ug!L 
ug!L 
ugiL 

ugiL 
ugiL 
ug/L 

ug/L 6 
ug/L 
ugiL 

Reoort Date: Odobel' 16,2002 
I Page loC l 

86 (47%-131%) GHJ 0912S..m 15:40 
75 (~4%-116%) 

76 (21%-122%) 

09125/02 15:28 

71 Q49£,-ll6%) 
79 (21%-IZN) 

49 ~l'lli-113%) (131l.5JOO. 16:()4. 
56 (~4%-116%) 

32 (~1%-122%) 

52 (0%-30%) 09125100 16:16 
61 (34%--116%) 
33 (fl%·122%) 

• Recovery or %RPD not within acceptance limits and/or spike amount not eompatJble with the s:nnple or tbe duplic&h RPD's are not applicable where tl 

** 
B 

H 

J 
p 

u 
X 

X 
X 

Indicares 11nalyte is a SUirOgate compoWid. 

The nnalyte \lias found in the blank above the effective MDL. 

Holding time was exceeded 

tstlmaled value, the analyte COI!Centrlltion fell above the effective MDL and below the effective PQL 

The response between lhe confinnatio11 column and lhc primary column is >40%D 

I 

The aualyte was analyzed for but not detected below this Coi!CeulnUion. For Organic 3lld Inorganic analytes the result is less !han the effective MDL I 

PreSlliiiptive evidence that the analyte i£ not preseut. Please see liii1T'ative for futl.bea- inf~ion. 

Presumptive evidence that the analytc is not praeot. Please see IJIITI.Iive for further infrotnation. 

Unc~:rlain identification for gamlna. spe:c~roscopy. 
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QCSummaey 
Workorder. 67608 Paplof2 

Pammame NOM Sample Qual QC UDits RPD% REC<l Jlage ADkt Date Time 
Nl A indicates thai. spike recovezy limits do not apply when sample conceotral.ion exceeds spike cone. by a factor of 4 or mare. 
"The Relative Percent Difference (RPD) obtained flum the sample duplica1e (DUP) is evalualed agaii!Sl the accept8DCe c:ril.eiia when \be smnple is greater than 

five times (SX) .the conttact tequired deteaion limit (RL). In cases where eilher lhc sample or duplicate value is less thau!5X tbe RL. a control limit of +l-
1he RL is used to c:valuale lhe DUP 1'\lSUlt 
For PS, PSD. and snn. T results. 1he values listed are the measured.amounts, not final concentratiOns. 

Where the analytical method has been perfonned under NELAP certification. the analysis bas mel all of the 
requirements of the NELAC standard unless qualified on the QC Su.mm.ar:y . 

1 
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Samole Analysis: 

Inorganic Case Narrative for 
Sandia Natloual Laboratory 

SDG#67601 

The following samples were prepared and analyzed using the methods referenced in the 
"Method/ Analysis Information" section of this narrative: · 

SampleiD 
67601013 
67601014 
67601015 
67601016 
67601017 
67601018 
67601019 
67601020 
67601021 
67601022 
67601023 
67601024. 
1200306108 
1200306112 
1200307690 
1200307693 
1200307691 
1200307692 

CHentiD 
059813..002 
059814-002 
059815-002 
059816-002 
059917-002 
059918-002 
059919-002 
. 059920-002 
059921-002 
059922-002 
059923-002 
059924-:4)02 
Method Blank (MB) ICP 
Laboratory Control Sample (LCS) 
Method Blank (MB) CV AA 
Laboratory Control Sample (LCS) 
059813-0020 (67601013) Sample Duplicate (DUP) 
OS9813-0Q2S (67601013) Matrix Spike (MS) 

Method/ Analysis Information: 

AnalyticalBatch: . 
• Prep Batch : 
Standard Operating Procedures: 
An.alYucal Method: 
Prep Method : 

System Configuration 

203818,204433 
203817,204432 
GL-MA-E-013 REV.6, GL-MA-E-010 REV.IO 
SW846 6010B, SW846 7471A 
SW846 3050B, SW846 7471A Prep 

The ICP analysis was. perfonned on a Thermo Jarrell Ash 61E Trace axial-viewing inductiv-ely coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic 
spray chamber, and yttrium internal standard. Operating conditions for the Trace ICP are set at a power 
level of950 watts. The instrument bas a peristaltic pump flow rate of 140 RPM (2.0 miJmin sample 
uptake rate), argon gas flows of 15 Umin and 0.5 Umin for the torch and auxiliary gases, and a pressure 
setting of26 PSI for the nebulizer. 

Mercury analysis was performed on a Perkin-Ehner F1ow llijection Mercury System (FIM:S-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set 
to detect mercury at a wavelength of254 nm. Sample introduction through the flow injection system is 
performed via a peristaltic pU:mp at 9 mi.Jmin and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance "'ith the referenced SW-846 procedures. 

6 



··1a Calibration Information: 

Initial Calibration 
Instrument calibrations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for this analysis .. 

CRDL Requirements· 
Ali CRDL standards met the referenced advisory control limits. 

Continuing Calibration (CCV) Requirements 
All CCV standards bracketing this SDG met the established recovery acceptance criteria. 

Continuing Calibration Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) bracketing this SDG met the established acceptance criteria. 

ICSAJICSAB Requirements 
All interference check standard (ICSA and ICSAB) elements associated with this SOO met the 
established acceptance criteria. 

Qualitv Control (QC} Infonnation: 

Method Blank Acceptance 
The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations 
greater than the required detection limits (RDL). 

LCS Recovery Statement· 
All LCS spike recoveries for tlris SDG were within the established acceptance limits. 

QC Santple Designation 
Sample 67473007 from SNLS SDG 67473 was designated as the quality control sample for the ICP 
batch. Sample 059813-002 (6760 1013) was designated as the quality control sample for the CV AA batch. 
Each batch included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch included a serial 
dilution (SD). 

MS Recovery Statement 
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration . 
is less than four times ( 4X) the spike concentration added. AU qualifying elements met the established 
acceptance limits for percent recovery. 

RPD Statement 
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of 20% when the sample is greater than five times (SX) the contract required detection 
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit 
of+/- the RDL is used to e"-aluate the DUP results. All applicable elements met the DUP acceptance 
criteria except barium, as indicated by the ''*" qualifier on the QC summary. 

Serial Dilution % Difference Statement 
The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw 
element concentrations that are at least SOX the instrument detection limit (IDL) for ICP analyses are 
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria. 

61 



Technical Information: 

Holding Time Specifications 
All samples were analyzed within the specified holding times. 

Sample Dilutions 
Dilutions are performed to minimize matrix interference resulting from elevated mineral element 
concentrations and/or to bring over range target analyte concentrations into the linear calibration range of 
the instruments. The samples were diluted the standard 2x for soils on the ICP. No dilutions were 
required for the CV AA analysis. · 

Miscellaneous Information: 

NCR Documentation 
Nonconformance reports are generated to document procedural anomalies that may deviate from 
referenced SOP or contractual documents. No NCR's were issued for this SDG. 

Additional Comments 
The additional comments field is used to address special issues associated with each analysis. clarify 
method/contractual issues pertaining to the analysis and to list any report documents generated as a result 
of sample analysis or review. Additional comments were not required for this SDG. 

ReviewN alidation:· 

GEL requires all analytical data to be verified by a qualified data validator. 

The follo~ing data validator verified the data presented in this SDG: 
· ' _,I r) 

Reviewer: ~'~~~ 

Date: •oHYSS7..-==-



QC Summa!:! I 

Cicat: Sodil Nadoull Laboraloria · 
Reoort Datt;: October 16, 2801 

MS-a7541 
Page I of 2 

P.O. Box 5800 
AJbuqaerque, New Mexico 

Contact: Pamela M. l'uissant 

Worlrorder: 67601 

Parmname NOM Sample Qual QC U•ih .. RPDYo REC% Ibn&! AD!st Date Time 
Mdals Allalylb-ICl' Jiederal 
Balclt 203818 

QC1200306109 67473007 DUP 
Arsenic 3.06 2.99 mglkg 2 '(0%-20%) HSC 10109/02 20:41· 
Barium &3.2 65.8. mgllcg 23* • (0%-lO"ID} 
Qdmiom· J 0.200· .1 0.1.5!1 ll!JUkg. N/A" : (+/..0.495) 
Olromium 9.20 8.35 ll!JUkg. 10 1(0%-20%) 
Lead 4.89 5.11 mg/kg • 4 '(0";1,-ZO%) 
Selenium J 0.244 J 0.233 mglkg N/A" (+1-0.495) 
Silver u ND u ND mglkg NIA ; (+/-0.495) 

QCI200306112 LCS 
Anerzic 192 187 mg/kg 98 (7,9%-121%) I 0109/02 20:23• 
Barium 417 416 mglkg 100 (S0%-120%) 
Cadmium 125 122 mglkg 97 (81%-119%) 
Olromium 133 131 mglkg 99 {17%-123%) 
Lead 160 l57 mglkg 98 (1;8%-123%) 

it SelCilium 97.0 92.4 m.glkg 95 (7.2%-128%) 
Silver 115 118 . mg/ks 103 (~S%-145%) 

QC1200306108 MB 
Ancnic u ND . mglkg 10/09102 20:17. 
Barium u: ND mgfkg 
Cadmium u ND mglkg 
O!romium u ND mgfkg 
r-d u NO mg/kg 
Selenium u ND mglkg 
Silver u ND m&'k8 

QC1200l06lll 67473ort1 MS 
Arsenic 24.3 3.06 25.2 mglkg 91 ({5%-125%) 10109102 20;47 • 
Barium 24.3 83.2 108 . mglkg 101 (75%-125%) 
Cadmium 24.3 J 0.200 21.9 rnA 90 (7So/.-125%) 
Chromium 24.3 9.20 32.6 mglkg 97 (75o/o-12S%) 
Lead 24.3 4.89 27.2 mglkg 92 (15%-125%) 
Selenium 24.3 J 0.244 20.9 mg/kg 85 (75'Yo-12S%) 
Silver 24.3 u ND 22.7 nw'Jcg 94 (75%-l2S%) 

QCJ200306110 67473007 SDlLT 
Arsenic 312 J 2.80 ugfL 55.2 10/09/02 20:35. 
Barium 849 163 ug/L 3.76 
Cadmium J 2.04 u ND ug/L N/A 
Chromium 93.8 18.0 ug/L 3.81 
Lead 49.9 10.7 'ugiL 6.83 
Selenium J 2.49 u ND ug!L N!A 
Silver u ND u ND ug!L N!A 
Mclals Alulysb-Men:•ry Fcdenl 
Batch 204433 

QC120030761o'J 67601013 DUP 

1t 
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QCSumman: 
Werkonler: 67601 rage Jof l 

Pai1IUIAII)e NOM Sam(!k Qui -·- _9C UBits RPD% REC% RaDee Aalst Dare ruiie-
Metals Aaal)'lis-Mereury fcdHal 
lb.tch 204433 

Macury J 0.00621 J 0.00382 mglkg NJA (M-().00929) NOR I 10/14/02 12:07, 
QCJ200l07693 LCS 

Mercury 24.0 22.8 mglkg 95 (66%·134%) 10/14102 12:03 • 
QCJ 20030769fl MD 

Mectlll)' u ND mglkg 10/14102 12:01 • 
QCl200307692 67601013 MS 

Mercury 0.0948 I 0.00621 0.100 rnglkg 99 (15%-125%) 10/14/02 12:10 • 

Notes: 
RER is calculated at tho 95% confidence level (2-sigma). 
The Qualifiers in this ~n are defined as follows; 

• 
•• 

R.el:ovc:ry or %RPD llllt within acceptance limits and/or spike amount not compatible with the sample or the duplica1c RPD's an: oot appliwle where f 

Indicates anaJytc is a urogate compound. 

B 

H 

J 

p 

u 
X 

X 

X 

'I1Ill analytc was foWld in tho blank above the effective MDL. 
Holding time was exceeded 

Estimated value, the analyte concenlralion fdl above the effective MDL and below du: effective PQL 
The response bctwcco the confirmation colmmr and the primary coiUJml is >40"-'0 

The IIJlalyte was analyzed fur but not detected below 1his coucentmtion. For Organic md Inorganic analytes the res~ is less than the effective MDL. I 

Presmnptivc: e10idence thai tbe aualytc is not presetrt. Please see !lliiiative fur further infonnalion. 

Presumptive evidence that the analyte is not present. Please sec :namttive for fillrher inli'omation. 

Uncertain idc:utification for gamma spectroscopy. 

Nl A indicates thai spike recovery limits do not apply When !ample concentration exceeds spike eonc. by a factor of 4 or more. 
"The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the ~~Ceeptence criteria when the sample is greater t11an 

:live times (SX) the cormact required clctcction limit (RL).In cases where either the sample or duplicate value is less than SX the RL, a controllUnit of+/-
the RL i5 used to evaluat~: the DUP resnlt. 
For PS, PSD, and SDILT resnlts, the values listed an: thl: measured amounts, pot final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
:requirements of the NELAC standard unless qualified on the QC Summary. 
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Sam2Ie Analysis: 

Metals Case Narrative for 
Sandia National Labs (SNLS) 

SDG# 67601-1 

The following samples first extracted by SW 846 method 1311, then prepared and analyzed using the 
methods referenced in the .. Method/ Analysis Information" section of this narrative: 

SampleiD 
67608010 
1200307728 
1200307729 
1200307666 
1200307669 

Method/ Analysis lnfonnatlon: 

Analytieal Batch #: 
Prep Batch#: 
Analytkal Method: 
Prep Method: 

ClientiD 
059856-007 
Methods Blank (MB) ICP·2044S5/204453 
Laboratory Control Sample (LCS) 
Methods Blank (MB) CV AA-204420/204419 
Laboratory Control Sample (LCS) 

204455,204420 
204453.204419 
SW846 6010B, SW846 7470A 
SW846 3010, SW846 7470A 

Standard Operating Proeedure: GL-MA-E:-013 REV.6, GL-MA-E-010 REV.lO 

System Configuration 
The ICP analysis was performed on a Thenno Jarrell Ash 61E Trace axial-vieWing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer. cyclonic 
spray chamber, and yttrium internal standard- Operating conditions for the Trace ICP are set at a power 
level of 950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 ini..Jmin sample 
uptake rate). argon gas flows of IS Umin and 0.5 Umio for the torch and auxiliary gases, and a pressure 
setting of 26 PSI for the nebulizer. 

Mercury analysis was performed on a Perkin-Elmer F1ow Injection Mercury System (FIMS400) 
automated mercury analyzer. The instrument consists of a cold vapOr atomic absorption spectrometer set 
to detect mercury at a wavelength of 254 nm Sample intrOduction through the flow injection system is 
performed via a peristaltic pump at 9 miJmin and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance \\ith the referenced SW -846 procedures. 

Calibration Information: 

Initial Calibration 
Instrument calibrations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for the analyses. 

CRDL Requirements 
All element recoveries in the CRDL standards met the advisory control limits (70% - 130). · 
ICSA/ICSAB Requirements 
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the 
established acceptance criteria. 

• 
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. Continuing.Calibration(CCV) Requirements 
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria. 

Continuing Calibration Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) bracketing samples from this SDG met the established 
acceptance criteria. · 

Quality Control (QC) Information: 

Metbod Blaok Aeeeptanee 
The preparation blanks analyzed with tbis SDG did not contain analytes of interest at concentrations 
greater than the client required detection limits (CRDL). · 

LCS Recovery Statement 
All LCS spike recoveries for this SDG were within the required acceptance limits. 

QC Sample Stateinent 
Sample 060043-003 (67821004) from SNLS SDG 67821 was designated as the quality control sample for 
the ICP batch. Sample 059582-007 (67354008) from SNLS SOO 67354 was designated as rhe quality 
control sample for the CV AA batch. A matrix spike (MS) and a sample duplicate (DUP) were analyzed in 

· each batch. A serial dilution (SD) was analyzed in the ICP batch. 

MS Recovery Statement 
The percent recoveries (%R) obtained froin the MS analyses are evaluated when the sample concentration 
is less than four times ( 4X) the spike concentration added. The MS analyses met the recommended 
quality control acceptance criteria for percent recovery (75%-125%) for all applicable analytes. 

DUP RPD Statement 
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of.20% when the sample is greater than five times (5X) the contract required deteCtion 
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit 
of +1- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance . 
criteria. 

Serial Dilution % Difference Statement 
The serial dilution is used to assess intetference caused by matrix suppression or enhancement. Raw 
element concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dilution 
assessment. All applicable analytes met the acceptance cnteria. 

Tecl!oical Information: 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. 

Sample Dilutions 
Dilutions are petformed to minimize matrix interferences (e.g~. those resultiil.g from elevated mineral 
element concentrations) present in the sample and/or to bring over range target analyte concentrations into 
the linear calibration range of the instruments. No dilution was necessary. 
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Miscellaneous Information: 

NCR Documentation 
Nonconformance reports (NCR) are generated to doCUIIlent procedura1 anomalies that may deviate from 
referenced SOP or contractual documents. No NCR was generated With this SDG. 

Additional Comments 
The additional comments field is used to address special issues associated with each analysis, clarify 
methodlcontractnal issues pertaining to the analysis and to list any report documents generated as a result 
of sample analysis or review. Additional comments were not required for this SDG. 

RmewNalidation: 

GEL requires all analytical data to be verified by a qualified data validator. 

The following data va6dator verified the data presented in this SDG: 

Reviewer: QQ.91~sc-JL<; ..2 

Date: lo/ S/1!1-



• 
QCSummary 

R.eoort Date: Odober 3. 200:2 
Oieat: SaBdfa NatioaaJ Laharatories Page 1 o( 2 

MS-0156 
P .0. Box 5800 
AJbuquecqae. New Meldco 

CODtaet: . Pamela M. Pulslaat 

Workonler: ,7608 

Pammame NOM Sllllll!le Qual '9.£ Units --:RPD" .R.ECCJrt Ran2e Anlst Date Time 

1\IJetals Analysis-JCP Federal 
Ball;:b 204455 

QCJ200307730 67821004 DUP 
Anenic u ND u NP mgiL NIA (+1-0.005) HSC 10/01/02 23:30 
Barimn J 0.00381 mgiL N/A"' (+1..0.005) 
Cadmium 1 . 0.00473 1 0.00469 mgiL NIA A (+1-0.00S) 
Chromium BI 0.00101 BJ 0.000999 mt/L NIA" (+1-0.005) 
Lead J 0.00387 1 0.00421 mg/L NIA" (+1-0.005) 
SeJenium u ND u ND ma.JL NIA (+1..:0.005) 
Silver u ND u ND mg/L N/A (+1-0.005) 

QCJ2oo3on2~ LCS 
Arsenic 0.500 0.504 mg/L 101 I {80%-l:zo%) 10101/02 22:54 
Barium 0.500 0.516 lDifL 103 {80%-120%) 
Cadmium 0.500 0.510 mgiL 102 (80%-120%) 
Chromium 0.500 .B O.Sl3 mglL 103 . (80%-120%) 
Lead 0.500 0.520 mg/L 104 . (80%-120%) - Sclcnimn o.soo 0.495 mg/L 99 . (80%-120%) 
Silver 0.500 0.491 mgiL 98 ' (80%-120%) 

QCJ2003onzs ~m 

Arsenic t: ND mg/L 10101/02 22:48 
Barium u ND mgiL 
Cadmium u ND mgiL 
Cbromit1m J 0.000567 mg!L 
Lead T; ND mgfL 
Selenium u ND mg/L 
Silver · u ND mg/L 

QC120030773J 67821004 MS 
Arsenic 0.500 u ND 0.504 mg/L 101 (75%-125%) J0/01/02 23:36 
Barium 0.500 0.523 mg!L 104 (75%-115%) 
Cadmium 0500 J 0.00473 0.514 mg!L 102 • (75%-125%) 

Cbrominm o.soo BJ 0.00101 B 0.518 mg!L 103 ' (75%-125%) 
Lead 0.500 J 0.00087 0.525 mg/L 104 (75%-125%) 
Selenium 0.500 u NO 0.503 mg1L 101 (75%-125%) 
Silver o.soo u ND 0.491 mg/L 9& ' (75%-115%) 

QC1200307732 67821004 SDil..T 
Arsenic u ND J 2.6S ug!L N/A 10/0l/02 23:24 
Barium 1 0.888 ug/L N'A 
Cadmium J 4.73 J 0.787 ug!L 16.8 
Chromium BI 1.01 BJ 0.917 ug!L 352 
Lead J 3.87 1 1.91 ug/L 146 

Selenium u NO. u ND ug/L NIA 
Silver u ND u ~"D ug!L NIA 
Metals ~Mercury Federal 
Bar.ch 204420 

QC1200307667 67354008 DUP. 
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Qcsummarx 
Workorder: 67608 Page loC 2 

Pammame =------ NOM Sample Qual QC D~ Time 

Metals Allalysls-Mermrr Federal 
Batch 204420 

Mercmy u ND U ND. mg/L N/A ( +1-0.0002) NORl 10/01102 11:27 
QC1200307669 LCS 

Mere my 
QC1200307666 MB 

Mercury 
QC1200307668 67354008 MS 

.'dercnry 

Notes: 

0.002 

0.002 u 

RER is calculated D1 the 95% confidence level (2-sigm.o.). 
The Qualifiers in this repon arc defined as follows: 

. 0.00213 

U ND 

ND 0.0021 

mgiL 

mgiL 

mg/L 

106 I (809"o-12{)%) 10/01102 11:17 

10/01102 11:15 

104 (75%-125%) 10/01102 I 1:29 

• 
** 

Rccovecy or 'li>RPD not within acceptance limits and/or spike amount nat oompa~ible with the sample or the duplicate RPD's arc not applicable where tl 

lndicarcs analyte is a surrogate componod. 
B 

H 

] 

p 

u 
X 

X 

X 

The analyte WIIS found in the blank above the effective MDL. 

Holding time was exceeded 

Estimated value, the aoalyte coru;entration fellllbove tbe cffeclivc MDL and below the cffedivc PQL 

The re5p011se between the confinnatwn collllDII and the primary column is >40%0 

The analyte was analyzed for but oot d.ell!lcted below this CODCelltration. For Organic and Inorganic analytcs 1he result is less dum the effective MOL. 1 

Presumptive evidem:e that the analyte is not present Please see llliiTlltivc for furthednfotnwion. 

Plesumptive evidenec that the analyte is not present Please see narrative: for further infromation. 

Uuurtain identification for giiJIUDa spectroscopy. 

N/ A indicales that 5pikc rccovezy limits dQ not apply when sample coileenttation exceeds spike cone. by a factor of 4 or mc;e. 
" Tbe Relative Percent Dillerence (RPO} obtained from the sample duplicalc (DUP) is evaluated~ the acceptcnce criteria when lbc sample is greater than 

five times (SX) the contract required detcct.ion limit (RL). In cases -where either the sample or duplit:~~tt: value is less than SX the ru., a control limit of -t-I-
the RL is used to evaluate the OUP iesult. 
For PS, PSO, and SDU..Tresults, the values listed are the nte85urr:d amounts, DOl fmal concenlralions. 

Where the analytical method bas been performed under NELAP certification, tbe analysis has met all of the 
requirements of the NELAC stmdard unless qualified on the QC Summary. 



Method/Analysis Infonnation 

Procedure: Total Cyanide 

Analytical Method: SW846 9012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 205123 

Prep Batch Number: 205122 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampleiD 

67601015 

67601016 

67601017 

67601018 

67601019 

67601020 

67601021 

67601022 

67601023 

67601024 

1200309255 

1200309256 

1200309257 

1200309258 

1200309259 

1200309261 

ClientiD 

059815-002 

059816-002 

059917-002 

059918-002 

059919-002 

059920-002 

059921-002 

059922-002 

059923-002 

059924-002 

MB 

DUP of67601015 

DUP of 67601016 

MS of67601015 

MS of67601016 

LCS 



• SOP Reference 

• 

• 

Procedure for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. L 

Preparation! Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory document& listed 
in this "Method/Analysis Infonnation" section. 

Calibration Information: 

The instrument used in this analysis was the following: Lachat Quick.Chem FIA+ 

Initial Calibration 
The instrument was properly calibrated 

Calibration Verifkation Infonnation 
All calibration verification standards were within the required limits . 

Quality Control (QQ Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
The following samples were designated for Quality Control: 67601015 and 67601016 

Sample Spike Recovery 
The spike recoveries for this sample set were within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the samples and duplicates for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPDs are not applicable . 



• 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaLims system by how:s. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. 

Preparation/ Analytical Method Verification 
All procedures were perfonned as stated in the SOP. 

Sample Dilutions 
The following QC sample in this sample group was diluted 1:50 due to high concentration for 
this analysis: 1200309261. 

Sample Reanalysis 
The method blank (1200309255) was reanalyzed because there was no sample in autosampler 
cup during the original run. 

Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR} were required for any of the samples in this sample group 
for this analysis . 



4llt Method/Analysis Information 

-

• 

Procedure: Hexavalent Chromium 

Analytical Method: SW846 7196A 

Prep Method: SW846 3060A 

Analytical Batch Number: 205618 

Prep Batch Number= 205617 

Sami!Ie Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampleiD CHentiD 

67601013 059813-002 

67601014 059814-002 

67601015 059815-002 

67601016 059816-002 

67601017 059917-002 

67601018 059918-002 

67601019 059919-002 

67601020 059920-002 

67601021 059921-002 

67601022 059922-002 

67601023 059923-002 

67601024 059924-002 

1200310247 MB 

1200310248 DUP of 67601013 

1200310249 DUP of 67601023 

1200310250 MS of 67601013 



SOP Reference 

1200310251 

1200310252 

MS of67601023 

LCS 

Procedure for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-044 REV.4. 

Preparation/Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/ Analysis Information" section. 

calibrationlnfor10ation: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Oualitv Control (QC) Information: 

Blank A«eptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was .within the required acceptance limits. 

Quality Control 
The following samples were designated for Quality Control: 67601013 and 67601023 

Sample Spike Recovery 
The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the 
client's required acceptance limits of75%-l25%. See NCR# 6532. 
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Sample Duplicate Acceptance 
The values for the samples and duplicates for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPDs are not applicable. 

Tedmical Infonnation: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the Alpbal .ims system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. 

Preparatioa/Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions. 

Miscellaneous Information: 

Nonconformance Reports 
NCR# 6532 was written for this sample batch due to matrix spike recoveries outside of the client 
required limits. 

Certification Statement 

* Where the analytical method has been performed under NELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

Review Validation:· 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

The follo'"ing data validator verified the information presented in this case narrative: 

- ·-·-..... 
Reviewer: ~_:~~?Y;?i-~-·· -:..., Date: il"l/1 e/O"L 

--~~----~~-----/~---- ----~,~~~~----------



QCSumma!I Reoort ~October 18, 2012. 
Client: Sandia Naticmal Laboratories Page lof 2 

MS-41756· 
P.0.~5880 

Alhuquuque, New Mexico 
Ccm1al:t: Pamela M. Puissant 

Wortorder. 67601 

Plll'lllllame NOM Saml!!e ()uaJ. gc. Uoitll -~.'11: REC'Ik lla!ge . ADist P_!te Time 

lbpld Flow Analysis Ft4eral 
BalCh 204103 

QCl200308223 67473009 DUP 
Cyanide, Total u ND u ND mglkg NIA (+1-0.227) ADF 10101102 10:13 

QC1200308226 LCS 
Cyanide,. T otliJ Tl7 381 mglkg 137 : (62'1:-138%) 10101102 10:12 

QCt200308222 MB 
Cyanide, Total u ND mg/Jcg 10/01102 10:06 

QCl200308224 67473009 .MS 
Cyanide, Total 5.00 u ND 5.06 mglkg 101 (55%-145%) 10101102 10:14 
Batch 20Sl23 

QC11:0()3()92j6 67601015 DUP 
Cyanide, Total u ND u ND mgllcg NIA (+1..{).250) ADF 1010:?102 12:36 

QC1200309257 67601016 DUP 
Cyanide, Total u ND u ND mglkg NIA (+/-0.250) 10102/02 12:38 

QC1200309261 LCS 

~ 
Cyanidt. Total in 252 mglkg 91 (62'J&-138%) 10102102 12:34 

QC12003092.SS MB 
Cyanide, Total u ND mglkg 10102J02 13:51 

QC1200309258 671501015 .MS 
Cyanide, Total 5.00 u ND 5.26 mglkg 105 ' (55%-145%} 10102/02 12:36 

QC12003092S9 671501016 MS 
Cyanide, Totil 4.55 u NO 4.49. mglkg 98 ' (55%-145%) 10/02/02 12:39 
Spec:tramdric Anallysls Fedetal 
Batch 205618 

QC1200310248 67601013 DUP 
Hexavalenl ClJronrium u ND u ND mglkg N/A (+/-0.0995) BEP2 10111102 09:00 

QCU00310049 67601023 DUP 
Hexavalent Oiromium u ND u ND ~ NIA (+/.0.0985) 

QC120031()2j2 LCS 
Hexavalent C'hcomium 0.985 0.956 . mglkg 97 : (72%-121 %) 

QC1200310247 M8 
HcxavaiEUt QJronrium u ND mglkg 

QCI2003102S0 67601013 MS 
Heu.valent Chromium 0.993 u ND 0.665 mglkg 63 (49%-130%) 

QC12003102Sl 67601023 MS 
Hexavalent Chromium 0.993 u ND 0.715 mglkg 71 (49%-130%) 

Notes: 
RER is calculated at the 95% confidence level (2-sigma). 
The Qualifiers in 1his report ~ detmcd as follows: 

• Recovery or %RPD not within acceptance; limits and/or spike amouot not compatible with the sample or the duplicate RPD's arc notiiPL'lioable where tl 

** lodicatcs nnalyte is a smrogatc compound. 

B The analytc was found in tbe blank above the effa;tive MDL. 

H Holding time was exceeded 



QCSI1DIIII8l'J: 
Workord«: 67681 Page lof 2 

PIII"'IIIUUIDe NOM Sample Qual QC Date Time_ 

J Estimated valoc, tbc amalytc concentradon fell above the dfective MDL md bolow 1he effective PQL 

P The response between the CODfirmatioo cotnmn IUid tlle primary column is >40%0 

U The analyte was analyzed for but not delected below this concentration. For Organic and lllorganic analytes the result is less than the effective MDL. I 

X Presumptive evidcncc thai the analytc is not prescnt. Please see niUTative for further infOCIIWion. 

X Presumptive evidence that the malyte is not pRSCDt. PlCDSe see narrative for further infromation. 
X Uncertain ide:ntiftcation for pmma spectroScopy. 

Nf A iDdicates tbat spike ftCOVety limits do not apply wbe.o sainple coacenttatiori exceeds spilce cooc. by a factor of 4 or mOre. 
A The :Relative Pauent Difference (RPD) obtained from the sample duplicate (DUP) is cvaluatml against the acceptence criteria when the sample is greater tball 

five times {SX) the contract n:quired deted:ion limit (RL). In cases wberc either the sample or duplicate valoc is less tb8n SX the RL. a conrrollimit of +1-
lhe RL is used to evaluau: the DUP tc5Ult. 
For PS, PSD, aod SDILT results, the values lislt:d arc the measured IIIliOUntll, not finnl coDceutmtilliiS. 

Where the analytical melhod has been performed under NELAP certification. the analysis has met all of the 
requirelllCiltS of the NELAC standard unless qua]jfied on the QC Summary. 

I. 
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General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG67601 

Method/Analysis Information 

Prec:eclure: Total Cyanide 

Analytical Method: SW846 90 12A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number. 204703 

Prep Batch Number: 204701 

Sample Analg 

The following samples WCI'C analyzed using the analytical protocol as established in SW846 
9012A: 

SampleiD ClientiD 

67601013 059813-002 

67601014 059814-002 

1200308222 MB 

1200308223 DUP of67473009 

1200308224 MS of 67473009 

1200308226 LCS 

SOP Reference 

~edure for preparation. analysis and reporting of analytical data are controUed by General 
Hngineaing Laboratories. IDe. as Standard Openrting Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with OL-OC-E-09S Rev. 1. 



Preparation/Analytical Method Verifkation 

The SOP stated above has been prepared based on technical research and testing conducted by 
Ge:aeral Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Jnformation" section. 

The instrument used in this analysis was the following.: Lacbal Quick.Cilem FlA.+. 

Initia1 c.Jibration 
The instrumeut was properly calibrated. 

Calibration Veriftadion Information 
All caJibratWo verification staDdards were within the required limits.. 

QuaUty C.trnl {QC) Inf1!1111!1Uon; 

Bbmk Aa:eptan~:e 
The method and calibratiou blanks associated with tbis data wcm within 1bc n:quircd acccptan~ 
J.imjts. 

La~JonrtoJ.oy Control Sample R.ec:overy 
The recovery for tbe Jaboratory control sample was within tbe required acceptance limits. 

Quality Control 
The following SNLS sample was designated for Quality Control: 67473009 

Sample Spike .Recovery 
The spike recovery for this sample set was within the n:quiled acceptance limits.. 

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are Jess than the Practical 
Quantitation Limit (PQL); therefore. the RPD is not applicable. 



Teclmieallnfonnation: 

GEL a~~ign~ holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calcolated in the AlphaLims s~tem by llours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holdiug Times 
All samp:Jcs from this sample group were analyzed within the required holding time for lbi.s 
method. 

PreparationfAoalytkal Method Verlftadion 
All procedu.res were perfonned ~ lSLaled in the SOP. 

Sample DilutioDs 
The following QC sample in this sample group was diluted 1 :SO~ to high concentration for 
this analysis: 1200308226. 

MisgDaneou..~ Information: 

NOD£ODfOI'DI8DC:Ie Reports 
No.Nuncunformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis. 



Method/Analysis Information 

General Chemistry Narrative 
Sandia National Labs {SNLS) . 

SDG 67601-1 

Procedure: Hexavalent Chromium 

Analytical Method: SW846 7196A 

Analytical Batch Number: 204193 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: . 

SampleiD ClientiD 

67608009 059856-006 

1200307123 .MB for batch 204193 

1200307124 DUP of 67608009 

1200307125 PS of 67608009 

1200307126 LCS for batch 204193 

SOP Reference 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-044 REV.4. 

Preparation/ Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidal)ce from the regulatory documents listed 
in this "Method/Analysis Information" section. 



• 

• 

Calibration Information: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

calibration Verification Information 
All calibration verification standards were within the required limits . 

. Quality Control (QC) Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
The ~ollowing sample was designated for Quality Control: 67608009 . 

Sample Spike Recovery 
The spike recovery for this sample set was within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calctilated in the AlphaLims system by hours. Those holding times 
expressed as days expire at nridnight on the day of expiration. 

Holding Times 
Sample 67608009 was received by the lab outside of the method specified holding time. 

Preparation/Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions . 

e 



• 

Miscellaneous InfOrmation: · 

Nonconformance Reports 
Nonconformance Report (NCR) 5076 was submitted by the project manager for sample 
67608009 because the sample was received out of holding for hexavalent chromium analysis. 

Additional Comments 
Sample 67608009 was not logged in for hexavalent chromium analysis until 9/26/02 . 

8 



• Method/Analysis Information 

··-

Procedure: Total Cyanide 

Analytical Method: SW846 9012A -

Prep Method: SW846 90 lOB Prep 

Analytical Batch Number: 205981 

Prep Batch Number: 205980 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in EPA 335.3: 

SampleiD CHentiD 

67608008 05985fH)()5 

1200311080 MB for batch 205981 

1200311081 LCS for batch 205981 

1200311082 DUP of 67798008 

1200311083 MS of 67798008 

1200311474 LCSD for batch 205981 

SOP Reference 

Procedure( s) for preparation, analysis and repairing of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure{s) (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation/Analytical Method Verification 

The SOP stated above has ~n prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Information" section. 

a: 
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Calibration Information: 

The instrument used in this analysis was the following: Lachat QuickChem FIA+ 

Initial Calibration 
The instrument was properly calibrated. 

Calibration V erlfication Information 
All calibration verification standards were within the required limits. 

Quality Control (QC)lnformation: 

Blank Acceptance · 
The method and calibration blanks associated with this data were within the required acceptance 
limits. . . . 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance liinits. 

LCS Duplicate Recovery 
·The~ Duplicate recovery was.withln the required acceptance limits. 

LCS Duplicate RPD . 
The Relative Percent Difference between the LCS ari.d LCS Duplicate was within the required 
acceptance limits. · 

Quality Control 
The following sample was designated for Quality Control: 67798008 

Sample Spike Recovery 
The spike recovery for this sample set was within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are less than the Practical 
Quarititation Limit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hoti:rs are calculated in the Alphalirns system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration . 

8 



·Holding Times 
All samples from tlris sample group were analyzed within ~e required holding time for this 
method. 

Preparation/AnalyticaJ Method Verification 
All procedures were perfoimed as stated .in the SOP. 

S81llple Dilutions . . . 
No samples in this sample group required dibitions. 

Miscellaneous Information: 

Nonconformance Reports 
. No Nonconformance Reports (NCR) were required for any of the samples in this sample group 

for this analysis. · 

Certification Statement 

* Where the analytical method .has been performed under NELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

·. Review Validation: ' . 

GEL requires all analytical data to be verified by a qualified data validator. In addition. all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

The following data validat()r verified the information presented in this case narrative: 

Reviewer:. __ .~c;;]-· -·""'f'.:=;.. ~~=::;.;.....::....;;__ .. _· '_.,_ __ Date=~--"-'lo...,1F-!./t~bJ_..tn...,. .... ...._ ____ _ 

8 
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Cllat: Sabdla Nadoaii..Uo'atorles 
·~ 
P.O. Bol:!801 
~~Malco 
Pa.da M. 'Paiaat 

Pamu~;!!il NOM 

lbpltl JSnr A...,_ Peden~ 
Bat~;h 205!181 

QCJ:/00311082 67798008 DUP 
Cy:miclc:, TOial u 

QC1200311081 I.CS 
Cymide, TOIIIl 0.050 

QC1200311474 LCSD 
Cyamde, Tolal o.oso 

. QC1200311080 MJI 
Cyuide. TOCal 

QCU00311083 67198008 :MS. 
~Total Q.lOO u 
S~Aui-Fedenl 
&ldl 204193 

QC1l00307124 . 61608009 nw 
Hexawleat Caromi.um HU. 

QC1200307126 LCS 
~Chromium 0.100 

QC1200307123 M8 
~-aleato-mium 

QC1Z003<77l2$ 67608009 l"S 
Hc:n'llllent OmmUum 0.100 HU 

Notes: 
JmR. Is caJCIIlaled at lbe 9S'J& coatidc1lt"C level (2-sigma). 
The Qoaliiiers iD thia report ~defiued as foUows: 

QCSummary 

Sunil! 9.!!1 oc Uaib RI'O'II REC'-'o 1l!!!!s!: Allbt Date 11mr: 

ND u NO mg/L NIA (+1~.005) ADF 1Q/DIW210:52 

0.0483 maiL. !T1 lOID4/G2 10:48 

O.O.S06 mglL s 101 1004102 10:49 

u ND mgiL 1010410210:47 

ND 0.100 mgiL 100 1«W4m:Z 10:56 

ND HU ND Dlg/L NIA (+/~.010) VHI 00/1Xi~CY1.14:20 

0.099 mgiL 99 

u· ND mg/L 

ND H 0.093 mg!L 93 

• R.eoovi':(J ~ i&RPD QOI. 'lritbiD acceptance limib: aodfor spike amount not compatible with lhe S8lqllc « tbe cluplimeRPD'.s mnoc applicable wh- d ... IDdk:atcs aoalytr: is a. SUD"Opte compound. . 

:a The analytc was foliOd in 1he blaDk above the effective MDL.· 

H Holding lime was exceeded 
J Estimated value, the aoalyte c:onceatralion t.:U allove the effective MDL and below die effective PQL 
p · The zesponse ~ cbc c:oufil1mrion eohmm :llld the pcimzy collllllD is :>4(1$0 

u 'Illo 11113lyte was aaalyud for but not dcfeefcd below tbis concentntion. F« Orpnic ll!ld Inorganic ;malyres the DSUlt is less tbao the c1fccUve MDL. 1 

X Presumptive evi&nc:e that the lUl81yte Js not J)t'e!Cnt. Please see Dlttaliv: for further infoonarioo. 

X PRSumptivc evidence that thc analyte is not prGeOt. P1easc see llliD1IIive for fnrtba inflomri011. 

X Uncenaiu idcuillicalioa for" gamma specuoscopy. 
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QCSummary 
Pap:Zof2 

.Pmaauae NOM Sogtle Qat QC Uaits ltPJ)~ REC" 1 Raage Allllt Dale 1'hlle 
N/A iodiCdlll duot fPib r801Ml)' 1imi1l do D1K apply Wbea llql1e ~ ~ spike~. by a fAcu af 4 ot 11101Bi 
"l'bo Relative Paccat ~ (lU"D) obtaiDcd from t1a S11111M ~ OJUP) i$ 11¥aluafell qaiDst tho IICCepteOIZ aib:ria w1Jeo tbe.ample is ,pue:r than 

me dmes(SX) !be a:JIIInctreqaired dCtectioo limit (RL). m c.es 1L'bele dlber-tbc HJqJit; or duplicate value is less thanSx tbeRL, ·~limit of +I-
dle RL is used ro evallllre lhe DUP -lt. 
Fc.-PS, PSD, aadSDR..TJeSillta.lflcvalaa lismd'" tbemeai-d ~ notfinalCOIICCIUt&tiaos. 

When: the analytical metbo4 has been performed under NELAP CCdifica.lion, the analysis bas met an of the 
~ements of the NELAC stmlard 1ID1eas qLJ8lificd un the QC Summary • 



• 
Method/ Analysis Information 
Batch Number: . 205009 

Radiochemistry Case Narrative 
Sandia National Labs (SNLS) 

Workorder 67601 

Procedure: 
Analytical Method: 

Determination of Gross Alpha And Gross Non- Volatile Beta in Water 
EPA 900.0 

SOP Reference 

SampleiD 
67601013 
67601014 
67601015 
67601016 
67601017 
67601018 
67601019 
67601020 
67601021 
67601022 
67601023 
67601024 
1200308982 
1200308983 
1200308984 
1200308985 
1200308986 

Client ID 
059813-002 
059814-002 
059815-002 
059816-002. 
059917-002 
059918"002 
059919-002 
05992~002 

059921-002 
059922-002 
059923-002 
059924-002 
MB for batch 205009 
059924~2(67601024DUP) 

059924-002(67601024MS) 
059924-002(6760 I 024MSD) 
LCS for batch 205009 

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in 
accordance with GL-RAD-A-001 REV.6. 

Calibration Information: 

Calibration Information 
All initial and continuing calibration requirements have been met. The initial calibration was performed on 
June 13, 2002. 

Standards Information 
Standard solution(s) for these analyses are NTST traceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards. 

Quality Control (QC) Information: 

Blank Information 
The blank volume is representative of the sample volume(s) in this batch. 

Designated QC 
The following sample was used for QC: 67601024. 

QC Information 
All of the QC samples met the required acceptance limits. 
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Tg;hnlsa)Information; 

Holding Time 
All sample procedures for Ibis sample set were performed within the required holding time. 

Preparation Information 
All preparation criteria have been met for these analyses. 

Sample Re-prep/Re-analysis 
Samples 1200108983 and 67601024 were recounted due to high alpha relative error ratio. 

Gross Alpmi!Beta Preparation InfDrmadon 
. Higb hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to moisture 
absorpti,on. To minimize this interference. the salts are converted to oxides by heating the sample under a flame 
until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures. that proper 
alpha/beta efficiencies are assigned for each sample. Volatile radioisotopes of carbon. hydrogen, technetium. 
polonium and cesium may be lost during sample heating, especially to a dull red beat. For this sample set, the 
prepared planchet was counted for beta activity beforc being flamed. After flaming, the planchet was counted for 
alpha activity. This sequence causes the alpha count run data to record over the beta count run data in AJphaLims, 
therefore only the alpha count data will appear on the in!ltrwnent runlog. 

Mi!cellaDeogs Inrormation: 

NCR Docmneatation 
No NCR werc generated for the prcpatation or arudysis of this sample set. 

Certification StatemeDt 
Wbere the analytical me~od has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review VaUdatfon: , 
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP 
or CIP-Jike packaging will receive a third level validation upon completion of the data package. 

The following data vaUdator verified the ialormation presented in this case narrative: 

Reviewer:~---~--~-.:.,. -=-~-..::::·=--· ____ Date: ' / ~ OC/f'2v"'2rl.,_;. 

8· 



-GENERAl; ENGlNEERING LABQRA1'0~ ; 

Oialt: s-&~Labcntorlls 

MS-1756 
P.O.:S.JIOI 
AI-........-. NewMak!o 
:r-.la M. hllaD' 

WOI'brW: 6'76el ..... _. NOM 
~ ... 
BEll -203&2S 

QCJ200J05601 6'7f01013 DUP 

QCSmnmary 
·~.DIM=~l"llltZ 

it.,.t.n 

NoisaJrc 3.87 - 4.16 pa1lOt 21 1 (IM'-241J1o) TC) 09nW214:48 

WG.s"-
Ball 20!009 

QCI1D0301!183 67601024 DtJio 
Alpba 

Baa. 

QC120CBC1916 LCS 
Alpha 

Beta 

QC120030*982 MB 
Alpha 

Bela 

QC12003019N 67!i01024 MS 
Alpha. 

Bcfa 

QC1211030891S 67~Jcn4 MSD 
Alp'ba 

Beta 

13.6 - 13..0 pCilr O..os78 ' <"-2K) JSl 101151Dl 08:.57 
Uacat +1.-4!17 +1-5..36 

'IPU: .5.12 HI 
.24.2 2L9 rOll 0.433 

Uul;at: +1--2.03 -+1·1!¥1 
TPU: 2JS 3.12 

9.89 9.43 
Uuc:a;t +1-1.06 

TPU: l.l6 
. '39.7 42.3 107 (1~~12511) 
. Uncen: +1-2.51 

TPU: S.28 

u O.Mn 
uDCai: +1..0.0842 

TPU: : 0.0843 
u O.JJS 

Uacm: t!"-4,117 
'IPU: . · o:m 

95.1 u:c; 103 pCi/g . 9S OS~J~) ... . . 
Uru:at: +I-4Y1 +1-18.8 

TPU: S.ll 20..7 
382 24.2 3ft patg 90 (7S'lli-12S-.,) 
UIIQ!It . +1-2.1)3 +1-ZU. 

TPU; :us 15.6 

96.0 U.Ci 102 pCil. 92 
Vnec:n: +1-4.97 -+1-11.7 

TPU: 5.12 20.6 
385 2-4.2 414 pCi/c lOf 
11DI:ert: .-+1-2.03 -+1·243 
. 'll'U: l.lS 63.8 

P 0 Box 30712 • Char~ton. SC 29417 • 2040 Savage Road • 29407 

(343) 5.56-8171 • Fax (843) 766-1178 

0 l'rimcdOD~II:d~ 

10114'02 14:39 

lOll JAJ2 16!23 
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GENERAL ENGINEERING LABORATORIES 

QCSummm 
Pllphf:2 

NOM 
NOICS: • . 
Tbc Qualifiln ill tiJ npgrt IRdcfiliCd ~follows: . -

' . ' 
• Reoov.y oc HPD not widJiD M:cqxiiKlllimio llldlai' ~!pike 1111011at aoc COIIIP,IIible nb die .sllll!ple orlhe da~ ltPIY•- lllltiiPPfjc:ablc w.here 

lbc CODCrclllralkla fds below the eft'eclive PQL. . . 
" Jndic:a&a ~is I SIIDOPIO ClllqiOIIDCI. · 
B lllc llllljte was bad iD die bid; above die ell'eclive )(J)L, 

H .HcldfDa lime wu CKCCdc:d 
J Esdallllli valft, d.llllllyk 1i0i1C11111nD1D fell lbcwe lha etreclive MDL 11111 Wow tbe dfectivePQL 
p 1be rtspclllle betMeD !he CIOIIfimaacioll cola~. and 6e ~ c:ot.mft Is >4KI) i 
U lk~ -llllly.redfllrbatiiOC dekdcd kJow lbiJ ~ FarOrpail; _. ~ .-lytcalha Rl5lllt is leas l:bllllbl: dfa:liYe MDL. 

Fc3r l'ldioc:llcnlic llll1ytcs the result ilteu llliD 1be Dlaisiali Lovcl . . . . 
X ~n tWidanl:a *-die ..qa: is aotpeRIIL Plcae -l.lllnlive fot hdlt..-mru..don. 
X Pnsumptive erilllace I&. die llll4lym is IMit ia-t. Pluse see aanali~e forfidllr fnfmmaUon. 
X UI!Catllia illlaCD:IItbl fur piiDIII "P"'*OMJP.Y· . 

NIA. iadieua ktpib uconry llmkl clo aotapp!ywiiCII sapk~inrioo CXAeda lpib 4liJDI!. by • fxlorf1l4 oc -· 
'"'llnla.t.riwe ,__.1lilferace (.JtPD) a.,...__ flail die Dqll& ~ (I)UP)il tmllllled api8stdle ICC .. ,DC:C cdlaia wileD 1be 
~ample is p:au:r ahll fiYe a- (~X) !he COIIInCC tOfUitecl clct.octioo limirJRL).In cues Wllcre eilbcr the Sllll)lk. ar d!JPiitllla n1ue is 
leu IIIIa SX 1bc RL. a CGall'o1 lillliE cti +1- die tu.u wed 1D eva1we die DUP nR1t. : 
ForPS.PSD.andSDILTJaU1ts,dlevU.slbaednfJOIIIDIIURCI~.aotfiaaJCil8CIIIIIIIicDs. 

Where lbe analyt~ ~bas beto pafouiied undC:i- :folBlAP certifieatlcm, 1be analysis has mt:t an of tbC 
I'Cql.limJJIU!ts of the NELAC sraudard" unless~ oa the QCSIIIDIDitY. 

P 0 Bo,'- 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 . . 
(843) 556-8171 • Fax (843) 766-ll78 

OPriMCd•~l"apor. 

!· 

2 



• 

• 

Method/ Analysis Information 
Batch Number: 204950 

Radiochemistry Case Narrative 
Sandia National Labs (SNLS) 

SDG67601·1 

Procedure: 
Analytical Method: 

· Determination of Gross Alpha And Gross Non-Volatile Beta in Water 
EPA 900.0 

SOP Reference 

SampleiD 
67608011 
1200308804 
1200308805 
1200308806 
1200308807 
1200308808 

Client Ill 
059856-008 
MB for batch 204950 
059826-008(671690 11 DUP) 
059826-U08(67l69011MS) 
059826-008(67l69011MSD) 
LCS for batch 204950 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Proecdurc(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL-RAD-A-001 REV.6. 

Calibration Information: 

Calibration Information 
All initial and continuing calibration requirements have been met The initial calibration was performed on 
June 12, 2002 . 

Standards Information 
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards. 

Oualitv Control (QC) Information: 

Blank Infonnation 
The hlank volume is representative of the sample volume(s) in this batch. 

Designated QC 
. The following sample was used for QC: 6716901 I. The QC sample is from SNLS work order 67169. 

QC Information · · 
All of the QC samples met the required acceptance limits. 

Technical Info.rmation: 

Holding Time 
All sample procedures for this sample set \vere performed within the required holding time. 

Preparation Information 
All preparation criteria have been met for these analyses. 

Sample Re-prep/Re-analysis 
None of the samples in this sample set required reprep or reanalysis . 
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Gross Alpha/Beta Preparation Information 
High hygroscopic salt content in evaporated samples can cause lhe sample mass to fluctuate due to moisture 
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame 
until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper 
alpha/beta efficiencies are assigned for each sample. Volatile radioisotopes of carbon, hydrogen, technetium, 
polonium and cesium may be lost during sample beating, especially to a dull red heat. For tbis sample set, the 
prepared planchet was counted for beta activity before being flamed. Aftec flaming, the planchet was counted for 
alpha activity. This sequence caUSes the alpha count run data to record over the beta count run data in AlphaLims, 
therefore only the alpha count data will appear on the ins!rlln'l.ent runlog. 

Miscellaneous Informationj 

NCR Documentation 
No NCR's were generated for the preparation or analysis of this sample set. 

Certifkation StatemUt 
Where the analytical method has been perf <>nnW under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrati~. 

BeView Validation: . · . 
GEL requires all analytieal data to be verified by a qualified data validator. In addition, all data designated for CLP 
or CLP-like packaging will receive a third level validation upon completion of the data package. 
The foUowing data va}l4rtor verifie4 the inforB~atioo presented in tJm case narrative: 

Reviewer: . /}A-~· · · Date: [2-0c.A-UtJl-



GENERAL ENGINEERING LABORATORIES. 
Muri.ng todtry ~ 11uds widt _fl vi.rlmr. for toJtJOnr]ltt 

OC Surnm!!l: RCDOIC ~ Odo\erl2,2102 
Clialt: ~!f-....~- Pqelef1 

MS.a75f 
P.o:~~au. 
~NeWMaico 

Coatact: ...... M-....... 

...... o~er.: 67QJI 

~ NOH S...le OuJ ~ Ualll RER REC .. , R~~qe Allllt Date 'l'bae 

ltMC.tlftr 
:a.a »t9SS 

QCIDiliJIIO.S 67lll90ll DVP 
Alplla ·u ..0.293 u -o.,a2 pCIIL 0..389 .. ('11-l.OO)HOBl 1010MJ2 05:44 

UKUC .f/-0.333 .-tl.o.AOl 
'J.'PU: 0..334 0,.401 

Beta u -o.o.536 u OJ111 pOlL 0.188 " (+1-1.00) 
Uacat +1-0.34-1 fi-G.»4 

'l'PU: 0..341 0.354 
QC12003018GI LCS 

Alpba 9.89 10.9 pCiiL no .(1.S..,_l~) 1010'110221:03 
UDcat +1-1.84 .. 

TPU: 2.18 
Jcq 39.7 44.1 pCiiL 111 I (15 ..... 1~) 

UDC:ed: ...r-2.45 
TPU: 2.j2 

QCI2II03CI880C .wB 
Alpha u 0.0431 pCliL 10101Wl05:44 

lJ.oc;ert: +J.4.rtl4S 
TPU: OJJ746 

Beta u O..llfi pCiiJ.. 
Unc;eat +1-G.lfil 

TPU: . 0.162 
QCJ200l088CIIi Qlli9011 MS 

Alpba 49.4 u -(),293 . 56.9 pCiiL 116 (75 ..... 12.51t) 10107102 21:03 
Unc;at +l-d333 -tl-9.21 

TPU: 0.3)4. 12.7 
Bela 199 u -O.OS36 · 21:1 pCiiL 114: I (7S.J2S4) 

lJnc;at -t/..()..34] -H-l2.3 
TPU: 0.341 12.4 

I 
QC120030B807 67169(t11 MSD 

Alpha 49.4 v -0.293 .,.3 pCiiL 1~3 ! (75 ..... 1~) 
Uacen:: .W-().333 '-+tJJ.~ 

TP\1: 0..334 11.9 
Bet.. 199 u -0.0536 214 pC'ill. IOK ; (7~12S'Jo) 

Uncen:: +1-0.34-1 +1·12.3 
TPU: 0.341 12.9 

Notes: 
The Qtulifiers in db& n:pcrlllfC ·defined as follows: 

• Reccwety « 15RPD lliJI; wilbiD aooept11a limits IDIIIor &pika lmouotJJOl ~lc wilb me ample or abe duJllic.* RPD's 111'0 not applicable where 
die conc:ealllltion flh below lbe dfectiyc PQL. 

** Indicalll:$ iiiJil,... iJ a AUtOpte tclUlpOimd 
.B lbc aulyte was found ill tbe blank~ lhe c:ffective MDL. 

P 0 Box 30712 • Charleston, SC 294.L7• 2040 Savage Road •29401 

(843) 5~111. Fax-(843) 766-1178 

0 l'rillled <In Recy~ed l'lqlet. 
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H BoldiDJ tiiiiiC w11 cxc.eeded 

GENERAL ENGINEERING LABORATORIES 
Meeting todlzy t nuds with a tVkmjor IOIIIOI'rfM 

QCSummary 

NOM oc 

J Estimaled valDe, tile ..J.ytc c:cmccatndoa felllbove lbellf'tecttfe MDL llld below llbe effec:Uvc PQL 

P 'Ole rupc:me belweea 1be coetlrmadoa colamD IIIII IU p:imlry coJmn is >4111110 

Pap2al2 

U The aualyt&- .Wyzed far bat liCit deladlad below dlis c:ooc;eqtratioo. Fer Olpaic: and bJrpDc ~ the RJUJt is less lbaa tbls effecaive MDL. 
~ -~~~ ~ lhc:Rallll is h:a ...... llol:isioll LcYcl 

X Pmmqxi"e CYideuce llait die mllyrc is acr presaX. l'bsc JCC .allrldve f« JUnbcr mfmnadm. 

X Plcalalpdve e"t'ideaee tbla die aalyte is DOt pn1e111.. l'leuc 11e1: lllll'8iivc: lot t..:ther ialrom:lboo. 
X Uocatlla idalificalioG b pmma~. 

NlA indiCiflellllt IJiibJIICO'Ial' lilni• do 110t .,q wllca ..P• ~ c:KCCCb spikecoac. by alacloar ttl 4 or~ 
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l, 

Site# Site Name SAMPLE# 
'1034 Bldg. 6710 SS 059903 
1034 Bldg. 6710 SS 059904 
1052 Bldg. 803 SP 059905 
1052 Bldg. 803 SP 059906 
276 F. Bldg. 829X Sump 059907 
276 F. Bldg. 829X Sump 059908 
1003 F. Bldg. 915/922 SS 059912 
1003 F. Bldg. 915/922 SS 059913 
1003 F. Bldg. 915/922 SS 059914 
1003 F. Bldg. 915/922 SS 059915 
1004 Bldg. 6969 SS 059917 
1004 Bldg. 6969 SS 059918 
1004 Bldg. 6969 SS 059919 
1004 Bldg. 6969 SS 059920 
1004 Bldg. 6969 SS 059921 
1004 Bldg. 6969 SS 059922 
1114 Bldg. 9978 DW 059923 
1114 Bldg. 9978 OW 059924 
276 F. Bldg. 829X Sump 059931 

l 

RPSD QC CROSS REFERENCE 

f# ERSAMPLE ID 
003 6710/1 034-SP1-BH1-14-S 
003 6710/1034-SP1-BH1-19-S 
003 803/1 052-SP1-BH 1-22-S 
003 803/1052-SP1-BH1-27-S 
003 829/276-SP1-BH1-8-S 
003 829/276-SP1-BH1-13-S 
003 915-922/1003-SP1-BH1-27-S 
003 915-922/1003-SP1-BH1-33-S 
003 915-922/1 003-SP2-BH 1-26-S 
003 915-922/1003-SP2-BH1-31-S 
003 6969/1 004-DF1-BH1-8-S 
003 6969/1 004-DF1-BH1-13-S 
003 6969/1 004-DF1-BH 1-8-S 
003 6969/1 004-DF1-BH2-13-S 
003 6969/1 004-DF1-BH3-8-S 
003 696911004-DF1-BH3-13-S 
003 9978/1114-DW1-BH 1-&-S 
003 9978/1114-DW1-BH 1-11-S 
001 829/276-SP1-BH1-8-DU 

.; 

SAMPLE DATE MATRIX 
19-SEP-02 SOIL 
19-SEP-02 SOIL 
19-SEP-02 SOIL 
19-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
20-SEP-02 SOIL 
20-SEP-02 SOIL 
20-SEP-02 SOIL 
20-SEP-02 SOIL 
20-SEP-02 SOIL 
20-SEP-02 SOIL 
23-SEP-02 SOIL 
23-SEP-02 SOIL 
24-SEP-02 SOIL 

r 

COC605731 
BATCH NO. 201342 

LAB TEST 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
IGAMMASPEC 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/26/02 9:57:52 AM 
*************************************************** 

* Analyzed by: I I , foL Reviewed by: 

* 
* 
* 

************ 

J()/n.- : 
************************~**f~~~***************** ********************* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SANDERS M (6135) 
059903-003 
20134201 

6710/1034-SP1-BH1-14-S 
884.000 gram 

9/19/02 11:25:00 AM 
9/26/02 8:17:38 AM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.26E-001 
RA-226 1.17E+000 4.46E-001 6.32E-001 
PB-214 5.20E-001 8.08E-002 4.61E-002 
~14 4.78E-001 8.29E-002 4.95E-002 

10 Not Detected --------- 7.12E+000 

TH-232 3.22E-001 1.85E-001 1.82E-001 
RA-228 3.44E-001 1.36E-001 1.82E-001 
AC-228 4.99E-001 1.16E-001 1.05E-001 
TH-228 5.89E-001 1.91E-001 3.60E-001 
RA-224 5.17E-001 1.38E-001 6.63E-002 
PB-212 4.98E-001 7.60E-002 3.33E-002 
BI-212 1.87E-001 2.17E-001 3.48E-001 
TL-208 4.36E-001 s.56E·-oo2 7.12E-002 

U-235 Not Detected --------- 1.74E-001 
TH-231 Not Detected --------- 5.72E+000 
PA-231 Not Detected --------- 1.22E+000 
TH-227 Not Detected --------- 2.67E-001 
RA-223 Not Detected --------- 1.42E-001 
RN-219 Not Detected --------- 3.20E-001 
PB-211 Not Detected --------- 7.30E-001 
TL-207 Not Detected --------- 1.32E+001 

AM-241 Not Detected --------- 1.47E-001 
PU-239 Not Detected --------- 3.00E+002 
NP-237 Not Detected --------- 1.63E+000 
r-- 233 Not Detected --------- ·4.79E-002 
' )29 Not Detected 1.70E-001 ---------



[Summary Report] - Sample ID: 20134201 

"~'. ·lide 
me 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 

-'- .)692 

MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

) 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.16E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.83E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.16E-002 

2,49E+000 

MDA 
(pCi/gram 

3.67E-002 
2.91E-002 
3.64E-002 
2.33E-001 
4.73E-001 
2.19E-002 
4.41E-002 
1.67E-001 
1.49E-001 
3.08E-002 
2.12E-002 
3.21E-002 
3.86E-002 
2.38E-001 
3.84E-002 
1.83E-002 
6.28E-002 
1.70E-001 
9.47E-002 
7.98E-002 
5.63E-002 
2.99E-002 
4.39E-002 
2.44E-002 
2.82E-001 
.7. 84E-002 
3.29E-002 
1.27E+000 
4.58E-002 
6.53E+001 
2.97E-001 
1.24E+000 
2.66E-002 
2.51E-001 
1.98E-001 
2.66E-002 
7.32E-002 
3.37E-002 
3.34E-002 
1.52E-001 
3.21E-001 
3.28E-001 
2.45E-002 
1.03E-001 
5.72E-002 



************************************************************************* 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program ~ 

)* 9/26/02 1:19:59 PM * 
':*** * * **** * * ***** ******* *'**** * ******* ** ****** * * ***~** ~** ** *-***.** * c 
* Analyzed by: A ·c.,.. iG /(.1 Reviewed by: ~~lO /1/"V" t 
**********************~.~~~*************~* ****~~~************* 
Customer : SANDERS M (6135) ! 
Customer Sample ID 059904-003 · 
Lab Sample ID 20134202 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6710/1034-SPl-BHl-19-S 
871.000 gram 

9/19/02 12:00:00 PM 
9/26/02 9:59:58 AM 
LABOl 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. , 
*********************************************************w**************~ 

Nuclide 
Name 

-------
U-238 
RA-226 
PB-214 
BI-214 

) PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram ) 
-----------

Not Detected 
1.24E+000 
6.17E-001 
5.60E-001 

Not Detected 

4.43E-001 
5.17E-001 

Not Detected 
3.90E-001 
7.30E-001 
5.24E-001 
6.0BE-001 
4.48E-001 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

----------
---------
4.20E-001 
9.4.2E-002 
9.33E-002 
---------
2.33E-001 
1. 21E-001 
---------
1.71E-001 
1. 81E-001 
7.95E-002 
2.44E-001 
9.21E-002 

---------
---------
---------
---------
---------
---------
---------
---------

---------
---------
---------
---------
---------

MDA 
(pCi/gram ) 
-----------
4.28E-001 
5. 72E-00.1 
5.35E-002 
4.77E-002 
7.57E+000 

1.93E-001 
1.44E-001 
1.77E-001 
3.87E-001 
8.77E-002 
3.43E-002 
3.21E-001 
8.53E-002 

1. 74E-001 
5.84E+000 
1. 24E+000 
2.70E-001 
1.48E-001 
3.11E-001 
7.08E-001 
1.35E+001 

1.49E-001 
3.12E+002 
1.64E+000 
5.17E-002 
1.69E-001 

I 



[Summary Repor·t] - Sample ID: : 20134202 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 

._) K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 

1.46E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.01E+000 

MDA 
(pCi/gram 

3.62E-002 
2.63E-002 
3.72E-002 
2.48E-001 
4.86E-001 
2.28E-002 
4.36E-002 
1. 73E-001 
1. 48E- 001 
3.26E-002 
2.20E-002 
3.13E-002 
3.80E-002 
2.38E-001 
3.96E-002 
2.85E-002 
6.52E-002 
1.69E-001 
9.76E-002 
8.06E-002 
5.76E-002 
2.93E-002 
4.41E-002 
2.53E-002 
2.85E-001 
6.89E-002 
3.21E-002 
.1. 28E+000 
4.46E-002 
7.20E+001 
2.87E-001 
1.33E+000 
2.77E-002 
2.52E-001 
2.17E-001 
2.71E-002 
7.52E-002 
3.45E-002 
3.23E-002 
1.59E-001 
3.24E-001 
3 .40E-001 
2.70E-002 
1. 04E-001 
5.58E-002 



************************************************************************* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/26/02 1:22:31 PM 

* 
* 
* 

*****************************************************,~~~~************ 

: Analyzed by: f!p.u. 0. · b.-. CIJ./'Zr/O~Reviewed by: fAll~/ IV : 
******************~*~**~***********************~***J~J*,************* 
Customer SANDERS M {6135) 
Customer Sample ID 059905-003 
Lab Sample ID 20134203 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time · 

Comments: 

803/1052-SP1-BH1-22-S 
932.000 gram 

9/19/02 3:05:00 PM 
9/26/02 11:42:16 AM 
LAB01 

6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. · . 
* * * * * ** * * * **** * *** * * * * ** ** * * * **** * * **** ** * * ** **** * * * * *** * **** * * ******* * .:. 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.60E-001 
RA-226 1.00E+000 4.36E-001 6.37E-001 
PB-214 6.18E-001 9.56E-002 6.08E-002 
BI-214 5.58E-001 9.38E-002 5.44E-002 

..... ) PB-210 Not Detected --------- 7.96E+000 

TH-232 7.42E-001 3.66E-001 2.49E-001 
RA-228 7.16E-001 1.46E-001 1. 51E-001 
AC-228 6.74E-001 1.37E-001 1. 02E-001 
TH-228 6.35E-001 1.96E-001 4.01E-001 
RA-224 7.86E-001 1.86E-001 6.64E-002 
PB-212 7.57E-001 l.llE-001 3.30E-002 
BI-212 7.95E-001 2.92E-001 3.83E-001 
TL-208 6.43E-001 1.15E-001 8.87E-002 

U-235 2.38E-001 1. 60E-001 1. 87E-001 
TH-231 Not Detected ---------· 6.29E+000 
PA-231 Not Detected --------- 1. 28E+000 
TH-227 Not Detected --------- 3.03E-001 
.RA-223 Not Detected --------- 1. SSE-001 
RN-219 Not Detected --------- 3.42E-001 
PB-211 Not Detected --------- 7.76E-001 
TL-207 Not Detected --------- 1.46E+001 

AM-241 Not Detected --------- l.SSE-001 
PU-239 Not Detected --------- 3.32E+002 
NP-237 Not Detected --------- 1.80E+000 
PA-233 Not Detected ---------- 5 .. 09E-002 
TH-229 Not Detected --------- 1.79E-001 



[Summary Report] - Sample ID: : 20134203 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 

) 
IR-192 
K-40 

- MN- 52 

) 

MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete-cted 

2.16E+001 
Not Detected 
Not Detected_ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.91E+000 

MDA 
(pCi/gram 

3.87E-002 
2.90E-002 
3.84E-002 
2.51E-001 
5.13E-001 
2.35E-002 
4.71E-002 
l.SSE-001 
1.56E-001 
3.338-002 
2.318-002 
3.38E-002 
3.84E-002 
2.47E-001 
4.10E-002 
3.03E-002 
6.86E-002 
l.BlE-001 
1.05E-001 
8.90E-002 
6.13E-002 
3.Q9E-002 
4.39E-002 
2.61E-002 
3.30E-001 
6.91E-002 
3.44E-002 
1.32E+000 
4.598-002 
7.22E+001 
2.97E-001 
1.23E+000 
2.88E-002 
2.66E-001 
2.298-001 
2.95E-002 
7.988-002 
3.638-002 
3.558-002 
1.72E-001 
3.378-001 
3.58E-001 
3.18E-002 
1.17E-001 
6.508-002 



************************************************************************* 
* Sandia National Laboratories · * 
* Radiation Protection Sample Diagnostics Program * 

9/26/02 3:41:01 PM * 
****************************************************** 

: Analyzed by: ~n.t.o~k ~ ~/Z1-/0l. Reviewed by: ................ ::::~a;~.Jt ......••........•...••. 
Customer SANDERS M (6135) 
Customer Sample ID 059906-003 
Lab Sample ID 20134204 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

803/1052-SP1-BH1-27-S 
812.000 gram 

9/19/02 3:45:00 PM 
9/26/02 1:24:37 PM 
LAB01 

6000 I 6003 seconds 

*********** 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. ' 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/grarn Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.93E-001 
RA-226 1.34E+000 5.34E-00l. 7.6BE-00l. 
PB-214 6.78E-001 1.. 04E-001 6.09E-002 
BI-214 5.68E-00l. 9.71E-002 5.67E-002 

_) PB-210 Not Detected --------- 8.55E+000 

TH-232 7.37E-001 3.SBE-001 2.23E-001 
RA-228 7.66E-00l. 1.57E-001 1..56E-001 
AC-228 7.32E-001 1.51E-001 1.14E-001 
TH-228 7.71E-001 2.30E-001 4.35E-001 
RA-224 8.85E-001 2.10E-001 7.56E-002 
PB-212 7.88E-001 1.16E-001 3.70E-002 
BI-212 8.03E-001 3.03E-001 3.98E-001 
TL-208 6.01E-001 l.lOE-001 8.368-002 

U-235 1. 25E-001 1.72E-001 2.01E-001 
TH-231 Not Detected --------- 6.33E+000 
PA-231 Not Detected --------- 1.36E+000 
TH-227 Not Detected --------- 3.26E-001 
RA-223 Not Detected --------- 1. 60E-001 
RN-219 Not Detected --------- 3.60E-001 
PB-211 Not Detected --------- 8.28E-001 
TL-207 Not Detected --------- 1.418+001 

AM-241 Not Detected 
_____ .,.. ___ 

1.68E-001 
PU-239 Not Detected --------- 3.57E+002 
NP-237 Not Detected --------- 1.84E+000 
PA-233 Not Detected --------- 5.48E-002 
TH-229 Not Detected --------- 1.84E-001 

J 



[Summary Report] - Sample ID: : 20134204 

........ Nuclide Activity 2-sigma MDA 
Name (pCi/grarn Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 4.35E-002 
AG-110m Not Detected --------- 3.19E-002 
BA-133 Not Detected --------- 4.33E-002 
BE-7 Not Detected --------- 2.60E-001 
CD-115 Not Detected --------- s.saE-oo1 
CE-139 Not Detected --------- 2.51E-002 
CE-141 Not Detected --------- 5.12E-002 
CE-144 Not Detected --------- 1.94E-001 
CM-243 Not Detected --------- 1.71E-001 
C0-56 Not Detected --------- 3.56E-002 
C0-57 Not Detected --------- 2.43E-002 
C0-58 Not Detected --------- 3.55E-002 
C0-60 Not Detected --------- 4.02E-002 
CR-51 Not Detected --------- 2.61E-001 
CS-134 Not Detected --------- 4.26E-002 
CS-137 Not Detected --------- 3.36E-002 
EU-152 Not Detected --------- 7.21E-002 
EU-154 Not Detected --------- 2.02E-001 
EU-155 Not Detected --------- 1.11E-001 
FE-59 Not Detected --------- 9.05E-002 
GD-153 Not Detected --------- 6.39E-002 
HG-203 Not Detected --------- 3.40E-002 
I-131 Not Detected --------- 4.96E-002 
IR-192 Not Detected --------- 2.74E-002 

-._) K-40 1.74E+001 2.39E+000 3.53E-001 
MN-52 Not Detected --------- a.llE-002 
MN-54 Not Detected --------- 3.57E-002 
M0-99 Not Detected --------- 1.40E+000 
NA-22 Not Detected --------- 4.91E-002 
NA-24 Not Detected --------- 7.67E+001 
ND-147 Not Detected --------- 3.24E-001 
NI-57 Not Detected --------- 1.38E+000 
RU-103 Not Detected --------- 3.10E-002 
RU-106 Not Detected --------- 2.81E-001 
SB-122 Not Detected --------- 2.49E-001 
SB-124 Not Detected --------- 3.09E-002 
SB-125 Not Detected --------- 8.71E-002 
SN-113 Not Detected --------- 3.80E-002 
SR-85 Not Detected --------- 3.78E-002 
TA-182 Not Detected --------- 1.79E-001 
TA-183 Not Detected --------- 3.65E-001 
TL-201 Not Detected --------- 3.81E-001 
Y-88 Not Detected ---------- 2.81E-002 
ZN-65 Not Detected --------- 1.16E-001 
ZR-95 Not Detected --------- 6.60E-002 



************************************************************************* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/26/02 5:22:25 PM 

* 
* 
* 

:·::::::::·:::·;:.::~~:i~·~;~~J:~···::::::::·:::··~~········: 
***************~~*** **************************~****~*J!*********** 
CUstomer SANDERS (6135) 
Customer Sample ID 059907-003 
Lab Sample ID 20134205 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

829/276-SP1-BH1-8-S 
730.000 gram 

9/24/02 2:05:00 PM 
9/26/02 3:42:11 PM 
LABOl 

6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.54E-001 
RA-226 1.79E+000 6.26E-001 8.72E-001 
PB-214 9.41E-001 1.38E-001 6.98E-002 
BI-214 7.43E-001 1.23E-001 6.53E-002 

I PB-210 Not Detected --------- 9.33E+000 

TH-232 9.08E-001 4.31E-001 2.32E-001 
RA-228 8.82E-001 1.77E-001 1. 65E-001 
AC-228 8.67E-001 1.72E-001 1.16E- 001 
TH-228 9.76E-001 2.76E-001 5.02E-001 
RA-224 1.11E+000 2.58E-001 9.44E-002 
PB-212 9.41E-001 1.38E-001 4.13E-002 
BI-212 8.97E-001 3.62E-001 4.91E-001 
TL-208 8.04E-001 1.38E-001 9.03E-002 

U-235 9.46E-002 1.86E-001 2.17E-001 
TH-231 Not Detected --------- 7.20E+000 
PA-231 Not Detected --------- 1. 57E+000 
TH-227 Not Detected --------- 3.67E-001 
RA-223 Not Detected \ 1. 38E-001 ---------
RN-219 Not Detected --------- 4.18E-001 
PB-211 Not Detected --------- 9.28E-001 
TL-207 Not Detected --------- 1.56E+001 

AM-241 Not Detected --------- 1. 93E-001 
PU-239 Not Detected --------- 3.89E+002 
NP-237 Not Detected --------- 2.07E+000 
PA-233 Not Detected --------- 6.18E-002 
TH-229 Not Detected --------- 2.11E-001 



[Summary Report] - Sample ID: ! 20134205 

Nuclide Activity 2-sigma MDA 
~_____, Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-lOBm Not Detected --------- 4.74E-002 
AG-110m Not Detected --------- 3.45E-002 
BA-133 Not Detected --------- 4.92E-002 
BE-7 Not Detected --------- ·2.72E-001 
CD-115 Not Detected --------- 1.48E-001 
CE-139 Not Detected --------- 2.72E-002 
CE-141 Not Detected --------- 4.898-002 
CE-144 Not Detected --------- 2.16E-001 
CM-243 Not Detected --------- 1.948-001 
C0-56 Not Detected --------- 3.698-002 
C0-57 Not Detected --------- 2.718-002 
C0-58 Not Detected --------- 3.708-002 
C0-60 Not Detected --------- 4.39E-002 
CR-51 Not Detected --------- 2.53E-001 
CS-134 Not Detected --------- 5.098-002 
CS-137 Not Detected --------- 3.86E-002 
EU-152 Not Detected 

========= !jJ B.llE-002 
EU-154 Not Detected 2.21E-001 
EU-155 1,71B 001 

~~:~~-~~: ? 1. 27E-001 
FE-59 Not Detected 9.06E-002 
GD-153 Not Detected --------- 7.04E-002 
HG-203 Not Detected --------- 3.53E-002 
I-131 Nat Detected --------- 3.61E-002 
IR-192 Not Detected --------- 2.93E-002 

__) K-40 1.66E+001 2.30E+000 3.12E-001 
MN-52 Not Detected --------- 5.10E-002 
MN-54 Not Detected --------- 4.01E-002 
M0-99 Not Detected --------- 4.78E-001 
NA-22 Not Detected --------- 5.21E-002' 
NA-24 Not Detected --------- 3.B3E-001 
ND-147 Not Detected --------- 2.45E-001 
NI-57 Not Detected --------- 1. SSE-001 
RU-103 Not Detected --------- 3.31E-002 
RU-106 Not Detected --------- 3.24E-001 
SB-122 Not Detected --------- 7.4BE-002 
SB-124 Not Detected --------- 3.26E-002 
SB-125 Not Detected --------- 9.58E-002 
SN-113 Not Detected --------- 4.30E-002 
SR-85 Not Detected --------- 4.03E-002 
TA-182 Not Detected --------- 1.92E-001 
TA-183 Not Detected --------- 2.16E-001 
TL-201 Not Detected --------- 1.42E-001 
Y-88 Not Detected -- - -·--- -- - 3.45E-002 
ZN-65 Not Detected --------- 1.32E-001 
ZR-95 Not Detected --------- 6.46E-002 

j 



************************************************************************* 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program 
* 9/26/02 9:34:00 AM 

* 
* 
* 

************************************************************** ********** 
* 
* Analyzed by: I r/7t; hz_ Reviewed by: 
*********************¥~ •• 1f*1~****************** 
Customer SANDERS M (6135) 
Customer Sample ID 059908-003 
Lab Sample ID 20134206 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

829/276-SP1-BH1-13-S 
743.000 gram 

9/24/02 2:20:00 PM 
9/26/02 7:53:41 AM 

LAB02 
6000 I 6003 seconds 

* 
* 

************* 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error {pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.14E-001 
RA-226 1.59E+000 5.45E-001 7.58E-001 
PB-214 8.54E-001 1. 23E- 001 6.15E-002 
BI-214 7.11E-001 1.13E-001 S.SBE-002 

_,) PB-210 Not Detected --------- 2.81E+001 

TH-232 7.55:8-001 3.62£-001 2.12E-001 
RA-228 9.43E-001 1.65E-001 1.21E-001 
AC-228 8.11E-001 1.56E-001 1.11E-001 
TH-228 1. 3 OE+OOO 4.65E-001 6.35E-001 
RA-224 l.OSE+OOO 2.24E-001 6.88E-002 
PB-212 8.87E-001 1.28E-001 3.87E-002 
BI-212 7.76E-001 2.69E-001 3.48E-001 
TL-208 7.25E-001 1.38E-001 1.33E-001 

U-235 9.72E-002 · 1. 82E-001 2.30E-001 
TH-231 Not Detected --------- 1.13E+001 
PA-231 Not Detected --------- 1.42E+000 
TH-227 Not De':ected --------- 3.56E-001 
RA-223 Not Detected --------- 1.95E-001 
RN-219 Not Detected --------- 3.69E-001 
PB-211 Not Detected --------- 8.28E-001 
TL-207 Not Detected --------- 1. 31E+001 

AM-241 Not Detected --------- 4.25E-001 
PU-239 Not Detected --------- 4.19E+002 
NP-237 Not Detected --------- 2.28E+000 
PA-233 Not Detected --------- 5.57E-002 
TH-229 Not Detected --------- 2.42E-001 



[Summary Report] - Sample ID: : 20134206 
--' 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 3.41E-002 
AG-110m Not Detected --------- 2.7SE-002 
BA-133 Not Detected --------- 4.85E-002 
BE-7 Not Detected --------- 2.38E-001 
CD-115 Not Detected --------- 1.11E-001 
CE-139 Not Detected --------- 2.B8E-002 
CE-141 Not Detected --------- 5.1BE-002 
CE-144 Not Detected --------- 2.32E-001 
CM-243 Not Detected --------- 1.72E-001 
C0-56 Not Detected --------- 3.19E-002 
C0-57 Not Detected --------- 3.04E-002 
C0-58 Not Detected --------- 3.07E-002 
C0-60 Not Detected --------- 3.47E-002 
CR-51 Not Detected --------- 2.31E-001 
CS-134 Not Detected --------- 3.97E-002 
CS-137 Not Detected --------- 2.90E-002 
EU-152 Not Detected --------- 9.13E-002 
EU-154 Not Detected --------- 1. 57E-001 
EU-155 Not Detected --------- 1. 32E-001 
FE-59 Not Detected --------- 7.06E-002 
GD-153 Not Detected --------- 9.62E-002 
HG-203 Not Detected --------- 3.16E-002 
I-131 Not Detected --------- 3.14E-002 
IR-192 Not Detected --------- 2.68E-002 

) K-40 2.41E+001 3.20E+000 3.14E-001 
.. MN-52 Not Detected --------- 3.saE:...oo2 

MN-54 Not Detected --------- 3.32E-002 
M0-99 Not Detected --------- 3.2BE-001 
NA-22 Not Detected --------- 3.99E-002 
NA-24 Not Detected --------- 2.17E-001 ~(.."" 

ND-147 Not Detected --------- 1.98E-001 )lb ...... ~SJ (}..\,., ... 
NI-57 i.54E-001 S.iiE-002 5 . "/SE=erfr2- ..... ~(.) 
RU-103 Not Detected --------- 2.68E-002 ·~Q. .... ~..\\'<:. 

RU-106 Not Detected --------- 2.41E-001 
SB-122 Not Detected --------- 5.73E-002 
SB-124 Not Detected --------- 2.65E-002 
SB-125 Not Detected --------- 7.9SE-002 
SN-113 Not Detected --------- 3.51E-002 
SR-85 Not Detected --------- 3.40E-002 
TA-182 Not Detected --------- 1.55E-001 
TA-183 Not Detected --------- 4.62E-001 
TL-201 Not Detected --------- 2.31E-001 
Y-Ba Not Detected --------- 2.42E-002 
ZN-95 Not Detected --------- 9.91E-002 
ZR-~5 Not Detected --------- 5.15E-002 

) 

--- --·-- -----------------



******************************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 9/26/02 12:58:06 PM * 
****************************************************jJ;*** *********~****** 
* ~ . * 
*Analyzed by: A. c;./zc;/r:t- Reviewed by: /~~/,fa-/ * 
* * * * * *** ** * * * ** * * * •• -E"-N.r; ••• (f. ·lr*** ** ************** * lfi••*'•fxf'l•• * **•****** 
Customer SANDERS M {6135) ' 
Customer Sample ID 059912-003 
Lab Sample ID 20134208 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

915-922/1003-SP1-BH1-27-S 
881.000 gram 

9/24/02 8:45:00 AM 
9/26/02 11:17:42 AM 

LAB02 
6000 / 6004 seconds 

i 

Comments: i 
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*******************************************************************:****** 

J 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram 

Not Detected 
1. 39E+000 
7.10E-001 
6.43E-001 

Not Detected 

9.28E-001 
8.53E-001 
8.86E-001 
8.57E-001 
9.75E-001 
B.SSE-001 
1.08E+000 
7.57E-001 

Not Dec.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.64E-001 
Not Detected 
Not Detected 

Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.83E-001 
1.04E-001 
1.02E-001 

4.27E-001 
1.49E-001 
1.5SE-001 
4.0BE-001 
2.05E-001 
1. 23E- 001 
2.81E-001 
1.19E-001 

2.95E 001 

MDA 
{pCi/gram 

G.SBE-001 
6.76E-001 
S.B6E-002 
5.06E-002 
2.56E+001 

l.B4E-001 
1.16E-001 
7.75E-002 
5.99E-001 
5.81E-002 
3.60E-002 
3.18E-001 
6.79E-002 

2.04E-001 
1.03E+001 
1. 24E+000 
3.21E-001 
1. 82E-001 
3.16E 001 
6.87E-001 
1.15E+001 

3.74E-001 
3.78E+002 
2.03E+000 
4.8SE-002 
2.19E-001 

I 

I 

I 
I 



[Summary Report] - Sample ID: : 20134208 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 2.98E-002 
AG-110m Not Detected --------- 2.45E-002 
BA-133 Not Detected --------- 4.21E-002 
BE-7 Not Detected ---------- 2.05E-001 
CD-115 Not Detected --------- 1.12E-001 
CE-139 Not Detected --------- 2.48E-002 
CE-141 Not Detected --------- 4.59E-002 
CE-144 Not Detected --------- 2.03E-001 
CM-243 Not Detected --------- 1. 53E- 001 
C0-56 Not Detected --------- 2.74E-002 
C0-57 Not Detected --------- 2.66E-002 
C0-58 Not Detected --------- 2.67E-002 
C0-60 Not Detected --------- 3.148-002 
CR-51 Not Detected --------- 2.04E-001 
CS-134 Not Detected --------- 3.50E-002 
CS-137 Not Detected --------- 2.56E-002 
EU-152 Not Detected --------- 7.96E-002 
EU-154 Not Detected --------- 1.37E-001 
EU-155 Not Detected --------- 1.21E-001 
FE-59 Not Detected --------- 6.26E-002 
GD-153 Not Detected --------- 8.93E-002 
HG-203 Not Detected --------- 2.87E-002 
I-131 Not Detected --------- 2.86E-002 
IR-192 Not Detected --------- 2.32E-002 

) K-40 2.35E+001 3.11E+000 2.25E-001 
MN-52 Not Detected --------- 3.25E-002 
MN-54 Not Detected --------- 2.88E-002· 
M0-99 Not Detected --------- 3.28E-001 
NA-22 Not Detected --------- 3.56E-002 
NA-24 Not Detected --------- 2.77E-001 
ND-147 Not Detected --------- 1.85E-001 
NI-57 Not Detected --------- 6.93E-002 
RU-103 Not Detected --------- 2.41E-002 
RU-106 Not Detected --------- 2.32E-001 
SB-122 Not Detected --------- 5.73E-002 
SB-124 Not Detected --------- 2.488-002 
SB-125 Not Detected --------- 7.098-002 
SN-113 Not Detected --------- 3.07E-002 
SR-85 Not Detected· --------- 3.06E-002 
TA-182 Not Detected --------- 1.27E-001 
TA-183 Not Detected --------- 4.28E-001 
TL-201 Not Detected --------- 2.30E-001 
Y-88 Not Dec.ected --------- 2.14E-002 
ZN-pS 1'Tot Detected --------- 8.24E-002 
ZR-95 Not Detected --------- 4.74E-002 

f 

) 



I 
************************************************************************~ 
* Sandia National Laboratories i• 
* Radiation Protection Sample Diagnostics Program * 
* 9 I 2 6 I 0 2 4 : 58 : 56 PM * 

'- ************************************************************************* 

~ 

* f ' * 
* ~alyzed by: .. ..1. o/L~ lc'l. Reviewed by: '~tfl- * 
*********************~***'~ •• 4~****************~/ff'~*********** 
Customer SANDERS M (6135) 
Customer Sample ID 059913-003 
Lab Sample ID 20134209 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

915-922/1003-SP1-BH1-33-S 
846.000 gram 

9/24/02 9:35:00 AM 
9/26/02 12:59:51 PM 

LAB02 . 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.43E-001 
RA-226 1.70E+000 4.88E-001 6 .4C>E-001 
PB-214 6.63E-001 9.8BE-002 5.92E-002 
BI-214 6.56E-001 1.04E-001 4.99E-002 
PB-210 Not Detected --------- 2.48E+001 

TH-232 8.00E-001 3.74E-001 1.84E-001 
RA-228. 7.84E-001 1.41E-001 1.19E-001 
AC-228 7.79E-001 1.46E-001 9.82E-002 
TH-228 9.10E-001 3.36E-001 4.57E-001 
RA-224 9.45E-001 2.00E-001 S.OlE-002 
PB-212 7.BaE-001 1.14E-001 3.47E-002 
BI-212 B.OOE-001 2.56E-001 3.22E-001 
TL-208 7.09E-001 1.14E-001 6.78E-002 

U-235 8.15E-002 1. 61E-001 2.04E-001 
TH-231 Not Detected --------- 1.03E+001 
PA-231 Not Detected --------- 1. 23E+000 
TH-227 Not Detected --------- 3.18E-001 
RA-223 Not Detected --------- 1.80E-001 
RN-219 Not Detected --------- 3.11E-001 
PB-211 Not Detected --------- 7.12E-001 
TL-207 Not De~ected --------- 1.12E+001 

AM-241 Not De!:.ected --------- 3.83E-001 
PU-239 Not Detected --------- 3.81E+002 
NP-237 Not Detected --------- 2.02E+000 
PA-233 Not Detected --------- 4.90E-002 
TH-229 Not Detected --------- 2.17E-001 



[Summary Report] - Sample ID: : 20134209 

Nuclide Activity 2-sigma MDA - Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------
AG-108m Not Detected --------- 3.02E-002 
AG-llOm Not Detected --------- 2.51E-002 
BA-133 Not Detected --------- 4.23E-002 
BE-7 Not Detected --------- 2.10E-001 
CD-115 Not Detected --------- 1.10E-001 
CE-139 Not Detected --------- 2.60E-002 
CE-141 Not Detected --------- 4.57E-002 
CE-144 Not Detected 

_____ .... ___ 
2.08E-001 

CM-243 Not Detected --------- 1.49E-001 
C0-56 Not Detected --------- 2.89E-002 
C0-57 Not Detected --------- 2.75E-002 
C0-58 Not 

I 
Detected --------- 2.66E-002 

C0-60 Not Detected --------- 3.03E-002 
CR-51 Not Detected --------- 2.10E-001 
CS-134 Not Detected --------- 3.53E-002 
CS-137 Not Detected --------- 2.66E-002 
EU-152 Not Detected --------- 8.23E-002 
EU-154 Not Detected --------- 1.39E-001 
EU-155 Not Detected --------- 1.20E-001 
FE-59 Not Det:ected --------- 6.01E-002 
GD-153 Not Detected --------- 8.88E-002 
HG-203 Not Detected --------- 2.78E-002 
I-131 Not Detected --------- 2.80E-002 
IR-192 Not Detected --------- 2.40E-002 

.._) K-40 2.12E+001 2.83E+000 2.43E-001 
MN-52 Not Detected --------- 3.31E-002 
MN-54 Not Detected --------- 1.83E-002 
M0-99 Not Detected --------- 3.15E-001 
NA-22 Not Detected --------- 3.53E-002 
NA-24 Not Detected --------- 2.82E-001 
ND-147 Not Detected --------- 1. 88E-001 
NI-57 Not Detected --------- 6.72E-002 
RU-103 Not Detected --------- 2.43E-002 
RU-106 Not Detected --------- 2.31E-001 
SB-122 Not Detected --------- 5.62E-002 
SB-124 'Not Detected --------- 2.44E-002 
SB-125 Not Detected --------- 6.79E-002 
SN-113 Not Detected --------- 3.17E-002 
SR-85 Not Detected --------- 2.89E-002 
TA-182 Not Detected --------- 1.35E-001 
TA-183 Not Detected --------- 4.40E-001 
TL-201 Hot De::ected --------- 2.30E-001 
Y-88 Not Detected --------- 2.02E-002 
ZN-65 Not Detected --------- 8.60E-002 
ZR-95 Not Detected --------- 4.63E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Pro~ection Sample Diagnostics Program * 

"-- * 9/26/02 4:22:12 PM 

:·::::::::·:::·~:~~-;~·~·~~::;;;:··::::::::·:::····~L·:i::······· 
***************~.~~~**g*************************~~l.'l •••••• **** 
Customer SANDERS M (6135) 
Customer Sample ID 059914-003 
Lab Sample ID 20134210 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

915-922/1003 -SPL -BH1-26 -S \'1.-'-tlO"' 
767.000 gram ~ "\ 

9/24/02 11:10:00 AM 
9/26/02 2:41:52 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. ~ 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.24E-001 
RA-226 1.BOE+000 5.48E-001 7.36E-001 
PB-214 B.OSE-001 1.18E-001 6.45E-002 
BI-214 6.B9E-001 1.10E-001 5.74E-002 

._) PB-210 Not Detected --------- 2.78E+001 

TH-232 9.31E-001 4.32E-001 2.01E-001 
RA-228 7.92E-001 1.47E-001 1.38E-001 
AC-228 9.llE-001 1.68E-001 1.10E- 001 
TH-228 8.37E-001 3.96E-001 5.77E-001 
RA-224 1.03E+000 2.21E-001 8.12E-002 
PB-212 9.B7E-001 1.42E-001 3.85E-002 
BI-212 1.08E+000 2.89E-001 3.24E-001 
TL-208 8.14E-001 1.31E-001 8.09E-002 

U-235 Not Detected --------- 2.28E-001 
TH-231 Not Detected --------- 1.12E+001 
PA-231 Not Detected --------- 1.38E+000 
TH-227 Not Detected --------- 3.64E-001 
RA-223 Not Detected --------- 2.04E-001 
RN-219 Not Detected --------- 3.51E-001 
PB-211 Not Detected --------- 8.11E-001 
TL-207 Not Detected --------- 1.25E+001 

AM-241 Not Detected --------- 4.10E-001 
PU-239 Not Detected --------- 4.16E+002 
NP-237 Not Detected --------- 2.21E+000 
PA-233 Not Detected --------- 5.39E-002 
TH-229 Not Detected --------- 2.35E-001 

_) 



[Summary Report] - Sample ID: : 20134210 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------AG-108m Not Detected --------- 3.53E-002 
AG-110m Not Detected --------- 2.69E-002 
BA-133 Not Detected --------- 4.68E-002 
BE-7 Not Detected --------- 2.27E-001 
CD-115 Not Detected --------- 1.22E-001 
CE-139 Not Detected --------- 2.85E-002 
CE-141 Not Detected --------- 5.12E-002 
CE-144 Not Detected --------- 2.25E-001 
CM-243 Not Detected --------- 1.68E-001 
C0-56 Not Detected --------- 3.00E-002 
C0-57 Not Detected --------- 2.95E-002 
C0-58 Not Detected --------- 2.93E-002 
C0-60 Not Detected --------- 3.35E-002 
CR-51 Not Detected --------- 2.23E-00l 
CS-134 Not Detected --------- 3.92E-002 
CS-137 Not Detected --------- 2.94E-002 
EU-152 Not Detected --------- 8.79E-002 
EU-154 Not Detected --------- 1.62E-001 
EU-155 Not Detected --------- 1.32E-001 
FE-59 Not Detected --------- 6.83E-002 
GD-153 Not Detected --------- 9.66E-002 
HG-203 Not Detected --------- 3.10E-002 
I-131 Not Detected --------- 3.17E-002 
IR-192 Not Detected --------- 2.58E-002 

_) K-40 2.26E+001 3.01E+000 3.04E-001 
MN-52 Not Detected --------- 3.31E-002 
MN-54 Not Detected --------- 3.16E-002 
M0-99 Not Detected --------- 3.86E-001 
NA-22 Not Detected --------- 3.89E-002 
NA-24 Not De'cected --------- 3.26E-001 
ND-147 Not Detected --------- 2.06E-001 
NI-57 Not Detected --------- 7.68E-002 
RU-103 Not Detected --------- 2.53E-002 
RU-106 Not Detected --------- 2.65E-001 
SB-122 Not Detected --------- 6.10E-002 
SB-124 Not Detected --------- 2.67E-002 
SB-125 Not Detected --------- 7.73E-002 
SN-113 Not Detected --------- 3.40E-002 
SR-85 Not Detected --------- 3.37E-002 
TA-182 Not Detected --------- 1.46E-001 
TA-183 Not Detected --------- 4.72E-001 
TL-201 Not Detected --------- 2.52E-001 
Y-88 Not Detected --------- 2.40E-002 
ZN-65 Not Detected --------- 9.94E-002 
ZR-95 Not Detected --------- 4.95E-002 

J 



************************************************************************ 
* Sandia National Laboratories ' 
* Radiation Protection Sample Diagnostics Program 
' . 9/26/02 8:26:56 AM : 

~ ****~******************************************************************* 

* I I * Analyzed by: J ....___ 'I lzc.. 10 "l. Reviewed by: .-···oJr ~ ; 
**********************~*****'~*'~**************** ***~*******~******* 
Customer SANDERS, M (6135) I 
Customer Sample ID 059915-003 I 
Lab Sample ID 20134211 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

915-922/1003-SP2-BH1-31-S 
859.000 gram 

9/24/02 11:40:00 AM 
9/25/02 10:50:23 AM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ i 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.23E-001 
RA-226 1. 63E+000 4.77E-001 6.30E-001 
PB-214 6.47E-001 1.04E-001 8.34E-002 
BI-214 6.05E-001 9.61E-002 4.62E-002 

'-' 
PB-210 Not Detected --------- 2.44E+001 

TH-232 7.09E-001 3.37E-001 1. 90E-001 
RA-228 7.26E-001 1.32E-001 1.12E-001 
AC-228 ?.SBE-001 1.39E-001 8.39E-002 
TH-228 8.12E-001 3 .48E-001 4.96E-001 
RA-224 9.13E-001 1.96E-001 7.09E-002 
PB-212 7.58E-001 1.09E-001 3.12E-002 
BI-212 7.85E-001 2.84E-001 3.82E-001 
TL-208 6.10E-001 l.OOE-001 6.35E-002 

U-235 Not Detected --------- 2.01E-001 
TH-231 Not Detected --------- 9.60E+000 
PA-231 Not Detected --------- l.lBE+OOO 
TH-227 Not Detected --------- 3.02E-001 
RA-223 Not Detected --------- 1. 62E-001 
RN-219 Not Detected --------- 3.00E-001 
PB-211 Not Detected --------- 6.78E-001 
TL-207 Not Detected --------- 1.15E+001 

AM-241 Not Detected --------- 3.73E-001 
PU-239 Not Detected --------- 3.73E+002 
NP-237 Not Detected --------- 1.92E+000 
PA-233 Not Detected --------- 4.86E-002 
TH-229 Not Detected --------- 2.09E-001 



[Summary Report] - Sample ID: : 20134211 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 

-) IR-192 
K-40 

' MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-'J-22 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.31E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.06E+000 

MDA 
(pCi/gram 

3.028-002 
2.38E-002 
4.178-002 
2.01E-001 
?.SOE-002 
2.478-002 
4.428-002 
1. 99E-001 
1. 43E-001 
2.68E-002 
2.62E-002 
2.55E-002 
2.96E-002 
1.94E-001 
3.30E-002 
2.63E-002 
7.90E-002 
1. 39E-001 
l.lBE-001 
6 .lOE-002 . 
8.66E-002 
2.64E-002 
2.61E-002 
2.28E-002 
2.25E-001 
2.92E-002 
2.79E-002 
2.34E-001 
3.55E-002 
7.81E-002 
1.67E-001 
3.37E-002 
2.23E-002 
2.20E-001 
4.04E-002 
2.32E-002 
6.82E-002 
3.08E-002 
2.92E-002 
1.28E-001 
3.66E-001 
1.75E-001 
2.20E-002 
8.44E-002 
4.62E-002 



************************************************************************ 
* Sandia National Laboratories I 
* Radiation Protection Sample Diagnostics Program i 
* 9/25/02 2:12:55 PM I 
******************************************************* 
* 
* Analyzed by: .I 1 lzc; lc 2.. Reviewed by: 
*********************;~ ••• l;.t~**************** 

*******f******* 

u~*~.-.~.,:1~~******* 
Customer SANDERS, M {6135) 
Customer Sample ID 059917-003 
Lab Sample ID 20134212 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

6969/1004-DFl-BHl-8-S 
675.000 gram 

9/20/02 9:20:00 AM 
9/25/02 12:32:34 PM 

LAB02 
6ooo I 6003 seconds 

I 

I 
I 
I 

Comments: I 
U-235/Ra-226 peaks not resolved. Either isotope may be overestim?ted. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.98E-001 
RA-226 1.93E+000 5.82E-001 7.74E-001 
PB-214 7.89E-001 1.17E-001 6.80E-002 
BI-214 6.99E-001 1.13E-001 5.82E-002 

) PB-210 Not Detected --------- 2.99E+001 

TH-232 9.56E-001 4.45E-001 2.11E-001 
RA-228 1.17E+000 1.97E-001 1. 2 DE- 001 
AC-228 9.86E-001 1.84E-001 1.24E-001 
TH-228 1.10E+000 4.57E-001 6.4BE-001 
RA-224 1.21E+000 2.56E-001 7.02E-002 
PB-212 1.04E+000 1.50E-001 3.92E-002 
BI-212 1.14E+000 3.32E-001 3.99E-001 
TL-208 9.46E-001 1.48E-001 7.89E-002 

U-235 Not Detected --------- 2.35E-001 
TH-231 Not Detected --------- 1.19E+001 
PA-231 Not Detected --------- 1. 3BE+000 
TH-227 Not Detected --------- 3.89E-001 
RA-223 Not Detected --------- 2.61E-001 
RN-219 Not Detected --------- 3.74E-001 
PB-211 Not Detected --------- 8.40E-001 
TL-207 Not De~ected --------- 1.17E+001 

AM-241 Not Detected --------- 4.56E-001 
PU-239 Not Detected --------- 4.39E+002 
NP-237 Not Detected --------- 2.34E+000 
PA-233 Not Detected --------- 5.73E-002 
TH-229 Not Detected --------- 2.47E-001 

) 



[Summary Report] - Sample ID: : 20134212 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 

.J K-40 
...-/ MN-52 

MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.84E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.48E+000 

MDA 
(pCi/gram 

3.66E-002 
2.87E-002 
5.04E-002 
2.45E-00l 
3.44E-001 
2.98E-002 
S.B3E-002 
2.42E-001 
1. 77E-001 
3.31E-002 
3.10E-002 
3.14E-002 
3.4BE-002 
2.61E-001 
4.11E-002 
3.02E-002 
9.18E-002 
1. 68E-001 
1. 40E-001 
6.84E-002 
l.OlE-001 
3.38E-002 
4.26E-002 
2.83E-002 
3.02E-001 
5.45E-002 
3.42E-002 
8.01E-001 
4.03E-002 
9.80E+000 
2.58E-001 
5.29E-001 
3.01E-002 
2.73E-001 
1.48E-001 
2.88E-002 
7.97E-002 
3.78E-002 
3.71E-002 
1.52E-001 
7.87E-001 
5.33E-001 
2.59E-002 
9.97E-002 
5.35E-002 



************************************************************************ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program 

9/25/02 3:55:00 PM 
'- ******************************************************* 

* 
* Analyzed by: ..;.-/' qj·'J.~/t>?... Reviewed by: 
**********************~*** ********************* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SANDERS, M (6135) 
059918-003 
20134213 

6969/1004-DFl-BHl-13-S 
770.000 gram 

9/20/02 9:35:00 AM 
9/25/02 2:14:41 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.02E-001 
RA-226 2.17E+000 5.71E-001 7.20E-001 
PB-214 7.90E-001 1.15E-001 6.04E-002 
BI-214 7.36E-001 1.15E-001 5.15E-002 
PB-210 Not Det::ected --------- 2.78E+001 

'-" 
TH-232 1.00E+000 4.74E-001 2.63E-001 
RA-'-228 9.73E-001 l.?OE-001 1.32E-001 
AC-228 9.77E-001 1.75E-001 9.94E-002 
TH-228 9.36E-001 4.35E-001 6.35E-001 
RA-224 1.26E+000 2.62E-001 7.86E-002 
PB-212 1. 06E+000 l.SlE-001 3.58E-002 
BI-212 1. OBE+OOO 3.14E-001 3.81E-001 
TL-208 9.21E-001 1.44E-001 7.91E-002 

U-235 Not Detected --------- 2.31E-001 
TH-231 Not Detected --------- 1.13E+001 
PA-231 Not.Detected ---------- 1.33E+OOO 
TH-227 Not Detected --------- 3.67E-001 
RA-223 Not Detected --------- 2.41E-001 
RN-219 . 2.3lE=OOi 3.11E•001 3.60E•001 ~0~ 
PB-211 Not Detected --------- 7.91E-001 l)e \L (1-l. ~ -c-1.-
TL-207 Not Detected --------- 1.19E+001 ej-

AM-241 Not Detected ----·----- 4.13E-001 
PU-239 Not Detected --------- 4.17E+002 
NP-237 Not Decected --------- 2.19E+000 
PA-233 Not De::ected ---------- 5.40E-002 
TH-229 Not Detected --------- 2.37E-001 



[Summary Report) - Sample ID: : 20134213 

Nuclide 
Name 

AG-lOBm 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 

' K-40 
_..) MN-52 

MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not· Detected 
Not Detected 
Not Detected 
Not Detected 

1.82E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.44E+000 

MDA 
(pCi/gram 

3.45E-002 
2.59E-002 
4.69E-002 
2.23E-001 
3.30E-001 
2.79E-002 
5.55E-002 
2.29E-001 
1.68E-001 
3.03E-002 
2.97E-002 
2.81E-002 
3.24E-002 
2.43E-001 

'3.76E-002 
2.85E-002 
8.82E-002 
l.59E-001 
1.33E-001 
6.51E-002 
9.82E-002 
3.30E-002 
4.01E-002 
2.66E-002 
2.60E-001 
4.79E-002 
2.92E-002 
7.54E-001 
3.65E-002 
8.75E+000 
2.43E-001 
3.31E-001 
2.75E-002 
2.50E-001 
1.33E-001 
2.59E-002 
7.72E-002 
3.53E-002 
3.40E-002 
l. 38E- 001 
7.19E-001 
5.11E-001 
2.43E-002 
9.09E-002 
4.94E-002 



************************************************************************ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program 
* 9/25/02 5:37:06 PM 
****************************************************** 
* 
* Analyzed by: ,/, 0 / 7 . j Reviewed by: 
***********************<~*v*~~,£~************** 
Customer SANDERS, M (6135) 
Customer Sample ID 059919-003 
Lab Sample ID 20134214 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1-BH2-8-S 
762.000 gram 

9/20/02 10:35:00 AM 
9/25/02 3:56:45 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ----------
_________ ....,_ 

U-238 Not Detected --------- 7.44E-001 
RA-226 2.37E+000 5.86E-001 7.16E-001 
PB-214 B.97E-001 1.28E-001 6.35E-002 
Bl-214 8.14E-001 1.35E-001 9.40E-002 

_) PB-210 Not Detected --------- 2.81E+001 

TH-232 8.B2E-001 4.11E-001 1.95E-001 
RA-228 9.36E-001 1. 63E-001 l.lBE-001 
AC-228 1.02E+000 1. 81E-001 9.97E-002 
TH-228 9.84E-001 3.BOE-001 5.24E-001 
RA-224 1.05E+000 2.25E-001 7.81E-002 
PB-212 9.73E-001 1.40E-001 3.73E-002 
BI-212 1.16E+000 2.99E-001 3.28E-001 
TL-208 8.87E-001 1.39E-001 7.47E-002 

U-235 1.66E-001 l.BlE-001 2.30E-001 
TH-231 Not Detected --------- l.llE+OOl 
PA-231 Not Detected --------- 1. 31E+000 
TH-227 Not Detected --------- 3.55E-001 
RA-223 Not Detected --------- 2.40E-001 
RN-219 Not Detected --------- 3.33E-001 
PB-211 Not Detected --------- 7.46E-001 
TL-207 Not Detected --------- 1.18E+001 

AM-241 Not Detected --------- 4.16E-001 
PU-239 Not Detected ---------- 4.09E+002 
NP-237 Not Detected --------- 2.25E+000 
PA-233 Not Detected --------- 5.17E-002 
TH-229 Not Detected --------- 2.31E-001. 

J 



[Summary Report] - Sample ID: : 20134214 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 

1 K-40 
__./ MN- 52 

MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

_) 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De~ected 
Not Decected 
Not Dec.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Del::ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.67E+001 
Not Detected 
Not Detected 
Not Detected 
Not De':ected 
Not De~ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

2.25E+OOO 

MDA 
(pCi/gram 

3.38E-002 
2.67E-002 
S.OOE-002 
2.28E-001 
3.22E-001 
2.87E-002 
S.SOE-002 
2.27E-001 
1.68E-001 
2.91E-002 
2.93E-002 
2.92E-002 
3.10E-002 
2.46E-001 
4.01E-002 
2.85E-002 
8.71E-002 
1.56E.,-001 
J..37E-001 
6.35E-002 
9.58E-002 
3.28E-002 
4.07E-002 
2.638-002 
2.74E-001 
S.llE-002 
2.99E-002 
7.38E-001 
3.56E-002 
9.45E+000 
2.49E-001 
2.66E-001 
2.55E-002 
2.55E-001 
1.37E-001 
2.79E-002 
7.63E-002 
3.57E-002 
3.46E-002 
1. 4 7E- 001 
7.28E-001 
S.OOE-001 
2.37E-002 
9.62E-002 
4.97E-002 



************************************************************************ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program 
~< 9/25/02 7:19:08 PM 
****************************************************** 
* 
* Analyzed by: A' 9 ; ti. 1, Reviewed by: 
**********************<~ •• ~,~v.~~**************** 
Customer SANDERS, M (6135) 
Customer Sample ID 059920-003 
Lab Sample ID 20134215 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1-BH2-13-S 
765.000 gram 

9/20/02 10:55:00 AM 
9/25/02 5:38:51 PM 

LAB02 
6000 I 6003 seconds 

********* 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected 

____ ....,. ____ 
6.98£-001 

RA-226 2.10£+000 5.51£-001 6.92£-001 
PB-214 7.90E-001 1.14E-001 S.BBE-002 
BI-214 6.62E-001 1.06E-001 5.45E-002 

_) PB-210 Not Detected --------- 2.65E+001 

TH-232 9.66£-001 4.45£-001 1.93E-001 
RA-228 9.3SE-001 1.64£-001 1.27E-001 
AC-228 8.67£-001 l.SBE-001 9.12£-002 
TH-228 8.49£-001 3.71£-001 5.29E-001 
RA-224 1.10E+000 2.32E-001 6.64E-002 
PB-212 9.54E-001 1.37£-001 3.59E-002 
BI-212 1.40£+000 3.28E-001 3.35E-00l 
TL-208 8.63£-001 1.35£-001 7.31E-002 

U-235 2.03£-001 1.75£-001 2.23£-001 
TH-231 Not Detected --------- 1.06£+001 
PA-231 Not Detected --------- 1. 31E+000 
TH-227 Not Detected --------- 3.49E-001 
RA-223 Not Detected --------- 2.26£-001 
RN-219 Not Detected --------- 3.42£-001 
PB-211 Not Detected --------- 7.56£-001 
TL-207 Not Detected --------- 1.15£+001 

AM-241 Not Detected --------- 4.33£-001 
PU-239 Not Detected --------- 4.09£+002 
NP-237 Not Detected --------- 2.16E+000 
PA-233 Not Detected --------- 5.15£-002 
TH-229 Not Detected --------- 2.31£-001 

J 



[Summary Report] - Sample ID: : 20134215 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 

} IR-192 
J K-40 

MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
{pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.72E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Decected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.32E+000 

MDA 
(pCi/gram 

3.46E-002 
2.61E-002 
4.6SE-002 
2.23E-001 
3.23E-001 
2.78E-002 
5.33E-002 
2.26E-001 
1. 62E-001 
2.91E-002 
2.92E-002 
2.88E-002 
3.02E-002 
2.40E-001 
3.77E-002 
2.81E-002 
8.70E-002 
1.59E-001 
1.32E-001 
6.81E-002 
9.79E-002 
3.14E-002 
3.96E-002 
2.60E-002 
2.58E-001 
5.08E-002 
3.23E-002 
7.14E-001 
3.56E-002 
9.53E+000 
2.30E-001 
3.31E-001 
2.69E-002 
2.47E-001 
1. 34E- 001 
2.64E-002 
7.72E-002 
3.31E-002 
3.31E-002 
1.34E-001 
7.63E-001 
S.09E-001 
2.47E-002 
8.64E-002 
4.99E-002 



************************************************************************ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program 

9/25/02 9:01:10 PM 
- : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *. * * * *;*~ * * * * * * * * * 

* Analyzed by: I qj2~1cL Reviewed by: ~JI~ ************************~*l' *************************~.~~~********** 
Customer SANDERS, M (6135) 
Customer Sample ID 059921-003 / 
Lab Sample ID 20134216 / 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1-BH3-8-S 
873.000 gram 

9/20/02 11:30:00 AM 
9/25/02 7:20:52 PM 

LAB02 
6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected ---------. 6.21E-001 
RA-226 1. 35E+000 4.62E-001 6.43E-001 
PB-214 6.43E-001 9.51E-002 5.43E-002 
BI-214 5.98E-001 9.55E-002 4.86E-002 

. ..,/ PB-210 Not Detected --------- 2.45E+001 

TH-232 6.67E-001 3.21E-001 1.94E-001 
RA-228 7.40E-001 1.35E-001 1.17E-001 
AC-228 6.86E-001 1.34E-001 1. 02E-001 
TH-228 7.95E-001 3.99E-001 5.91E-001 
RA-224 8.03E-001 1.75E-001 5.90E-002 
PB-212 7.7BE-001 1.12E-001 3.35E-002 
BI-212 1.05E+000 2.67E-001 2.93E-001 
TL-208 7.10E-001 1.13E-001 6.58E-002 

U-235 Not Detected --------- 2.02E-001 
TH-231 Not Detected 

_______ ..... _ 1.01E+001 
PP,.-231 Not Detected --------- 1.21E+000 
TH-227 Not Detected --------- 3.08E-001 
RA-223 Not Detected --------- 2.15E-001 
RN-219 Not Detected --------- 3.06E-001 
PB-211 Not Detected --------- 6.84E-001 
TL-207 Not Detected --------- 1.17E+001 

AM-241 Not Detected --------- 3.78E-001 
PU-239 Not Detected --------- 3.66E+002 
NP-237 Not Detected --------- 2.00E+000 
PA-233 Not Detected --------- 4.75E-002 
TH-229 Not Detected --------- 2.12E-001 



[Summary Report] - Sample ID: : 20134216 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 

) K-40 
- MN-52 

MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.53E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.35E+ODO 

MDA 
(pCi/gram 

2.99E-002 
2.40E-002 
4.19E-002 
2.19E-001 
2.90E-001 
2.55E-002 
4.82E-002 
2.07E-001 
l.SlE-001 
2.88E-002 
2.70E-002 
2.72E-002 
3.25E-002 
2.19E-001 
3.47E-002 
2.SBE-002 
B.OOE-002 
1.38E-001 
l.l?E-001 
6.83E-002 
S.BSE-002 
2.97E-002 
3.67E-002 
2.33E-002 
2.35E-001 
4.40E-002 
2.92E-002 
7.23E-001 
3.70E-002 
1.03E+001 
2.24E-001 
2.52E-001 
2.53E-002 
2.24E-001 
1.30E-001 
2.49E-002 
7.15E-002 
3.23E-002 
3.05E~002 
1.29E-001 
6.71E-001 
4.57E-001 
1.98E-002 
8.64E-002 
4.68E-002 



************************************************************************ 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/25/02 10:43:10 PM 

:****************************************~**********~****** [*********** 

* Analyzed by: ./~ _ ,fl.G/r;z_ Revl.ewed by: ~~~~ &/ 
*********************~~ •• 14*********************** ***~~. *********** 
Customer SANDERS, M (6135) . 
Customer Sample ID 059922-003 
Lab Sample ID 20134217 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1-BH3-13-S 
779.000 gram 

9/20/02 11:50:00 AM 
9/25/02 9:02:55 PM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.01E-001 
RA-226 1.94E+000 5.38E-001 6.94E-001 
PB-214 7.27E-001 1. 06E-001 5.71E-002 
BI-214 6.68E-001 1.06E-001 5.06E-002 

~ PB-210 Not Detected --------- 2.67E+001 

TH-232 9.21E-001 4.26E-001 1. 89E-001 
RA-228 8.98E-001 1.57E-001 1. OSE- 001 
AC-228 8.46E-001 1.56E-001 9.69E-002 
TH-228 9.37E-001 4.16E-001 5.99E-001 
RA-224 9.66E-001 2.08E-001 6.58E-002 
PB-212 9.26E-001 1. 33E- 001 3.65E-002 
BI-212 8.84E-001 3.01E-001 3.94E-001 
TL-208 7.70E-001 1.24E-001 7.71E-002 

U-235 Not Detected --------- 2.19E-001 
TH-231 Not Detected --------- 1.06E+001 
PA-231 Not Detected --------- 1.26E+000 
TH-227 Not Detected --------- 3.43E-001 
RA-223 Not Detected --------- 2.36E-001 
RN-219 Not Detected --------- 3.27E-001 
PB-211 Not Detected --------- 7.46E-001 
TL-207 Not Detected --------- 1.17E+001 

AM-241 Not Detected --------- 4.13E-001 
PU-239 Not Detected --------- 4.05E+002 
NP-237 Not Detected --------- 2.09E+000 
PA-233 Not Detected --------- 5.13E-002 
TH-229 Not Detected --------- 2.30E-001 

.J 



[Summary Report] - Sample ID: : 20134217 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 

_) 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.09E-002 
·Not Detected --------- 2.59B-002 
Not Detected --------- 4.34B-002 
Not Detected --------- 2.22B-001 
Not Detected --------- 3.31E-001 
Not Detected --------- 2.69E-002 
Not Detected --------- 5.40E-002 
Not Detected --------- 2.20E-001 
Not Detected --------- 1.55E-001 
Not Detected --------- 2.94E-002 
Not Detected --------- 2.84E-002 
Not Detected --------- 2.93E-002 
Not Detected --------- 3.12E-002 
Not Detected --------- 2.38E-001 
Not Detected --------- 3.65E-002 
Not Detected --------- 2.78E-002 
Not Detected --------- 8.43E-002 
Not Detected --------- 1.42B-001 
Not Det~cted --------- 1.27E-001 
Not Detected --------- 6.75E-002 
Not Detected --------- 9.43E-002 
Not Detected --------- 3.07E-002 
Not Detected --------- 3.90E-002 
Not Detected --------- 2.58E-002 

1.B1E+001 2.43E+000 2.74E-001 
Not Detected --------- 5.08E-002 
Not De~ected --------- 3.02E-002 
Not De~ected --------- 7.68E-001 
Not Detected --------- 3.50E-002 
Not Detected --------- 1.08E+001 
Not Detected --------- 2.35E-001 
Not Detected --------- 5.19E-001 
No~ Detected --------- 2.54E-002 
--~7~.3~5~B~0~0~2~--~7~.~0~S~B--~&~O~z--------~1~.~i~O~ 

Not Detected --------- 1.36E-001 
Not Detected --------- 2.50E-002 
Not Detected --------- 7.27E-002 
Not Detected --------- 3.36E-002 
Not Detected --------- 3.34E-002 
Not Detected --------- 1.39E-001 
Not Detected --------- 7.39E-001 
Not Detected --------- 5.11E-001 
Not Detected --------- 2.06E-002 
Not Detected --------- 8.56E-002 
Not Detected --------- 5.11E-002 



_._J 

************************************************************************ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program 
* 9/26/02 12:25:14 AM 
***************************************************~**** *************** 

: Analyzed by: A, ct.lZf/C'L Reviewed by: ;J;~ . 
***********************~ •• ~ •• ****************** ••• ~~t! ••••••••••• 
Customer SANDERS, M (6135) 
Customer Sample ID 059923-003 
Lab Sample ID 20134218 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

9978/1114-DW1-BH1-6-S 
711.000 gram 

9/23/02 8:45:00 AM 
9/25/02 10:44:54 PM 

LAB02 
6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Acti·rity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.46E-001 
RA-226 1.83E+000 4.84E-001 5.99E-001 
PB-214 6.57E-001 l.OOE-001 6.21E-002 
Bl-214 5.48E-001 9.14E-002 5.2SE-002 

) PB-210 Not Detected --------- 2.64E+001 

TH-232 6.04E-001 2.95E-001 1.89E-001 
RA-228 7.1SE-001 1.36E-001 1.12E-001 
AC-228 5.75E-001 1.21E-001 9.73E-002 
TH-228 6.60E-001 4.00E-001 6.07E-001 
RA-224 6.85E-001 1. 65E-001 9.51E-002 
PB-212 6.50E-001 9.59E-002 3.36E-002 
BI-212 B.65E-001 2.76E-001 3.41E-001 
TL-208 5.67E-001 9.98E-002 7.22E-002 

U-235 Not Detected --------- 2.10E-001 
TH-231 Not Detected --------- 1.03E+001 
PA-231 Not Detected --------- 1. 22E+000 
TH-227 Not Detected --------- 3.16E-001 
RA-223 Not ·Deeected --------- l.SSE-001 
RN-219 Not Dec:.ected --------- 3.30E-001 
PB-211 Not Detected --------- 7.39E-001 
TL-207 Not Detected --------- 1.12E+001 

AM-241 Not Detected --------- 3.92E-001 
PU-239 Not Detected --------- 3.69E+002 
NP-237 Not Detected --------- 2.00E+000 
PA-233 Not Detected --------- 5.12E-002 
TH-229 Not Detected --------- 2.06E-001 

~ 
. .J 



[Summary Report] - Sample ID: : 20134218 

Nuclide Activity 2-sigma MDA 
~ Name (pCi/gram } Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 3.04E-002 
AG-llOm Not Detected --------- 2.53E-002 
BA-133 Not Detected --------- 4.51E-002 
BE-7 Not Detected --------- 2.07E-001 
CD-115 Not Detected --------- 1.28E-001 
CE-139 Not Detected --------- 2.60E-002 
CE-141 Not Detected --------- 4.76E-002 
CE-144 Not Detected --------- 2.02E-001 
CM-243 Not Detected --------- 1. 49E- 001 
C0-56 Not Detected --------- 2.70E-002 
C0-57 Not Detected --------- 2.59E-002 
C0-58 Not Detected --------- 2.53E-002 
C0-60 Not Detected --------- 2.98E-002 
CR-51 Not Detected --------- 2.05E-001 
CS-134 Not Detected --------- 3.64E-002 
CS-137 Not Detected --------- 2.75E-002 
EU-152 Not Detected --------- 7.79E-002 
EU-154 Not Detected --------- 1.40E-.001 
EU-155 Not Detected --------- 1. 18E- 001 
FE-59 Not Detected --------- 5.86E-002 

. GD-153 Not Detected --------- 8.38E-002 
HG-203 Not Detected --------- 2.78E-002 
I-131 Not Detected --------- 3.01E-002 
IR-192 Not Detected --------- 2.3BE-002 
K-40 1.48E+001 2.02E+OOO 2.SOE-001 

, ., MN-52 Not Detected --------- 3.64E-002 
MN-54 Not Detected --------- 2.92E-002 
M0-99 Not Detected --------- 3.54E-001 
NA-22 Not Detected --------- 3.34E-002 
NA-24 Not Detected --------- 4.89E-001 t-" t'-"'\ 

b 

ND-147 Not Detected --------- 1. 94E-001 ~o-1 \) q-
(:,•'-' .... 

NI-57 :2-.17E 001 6 .31B 002 1.04E 001 \£. (l.~ 
RU-103 :Not Detected --------- 2.37E-002 
RU-106 Not Detected --------- 2.33E-001 
SB-122 Not Detected --------- 6.11E-002 
SB-124 Not Detected --------- 2.50E-002 
SB-125 Not Detected --------- 6.80E-002 
SN-113 Not Detected --------- 3.13E-002 
SR-85 Not Detected ---- -·---- 3.10E-002 
TA-182 Not Detected --------- 1.29E-001 
TA-183 Not Detected --------- 4.79E-001 
TL-201 Not Detected 

__ ..... ______ 
2.52E-001 

Y-88 Not Detected --------- 2.36E-002 
ZN-65 Not Detected --------- 8.63E-002 
ZR-95 Not Detected --------- 4.67E-002 

···.J 



************************************************************************ 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 2:07:15 AM 

~******************************************************** 
* 
* Analyzed by: ~/.L_ tz1"2<An.... Reviewed by: 
**********************1****~**~********************* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SANDERS, M (6135) 
059924-003 
20134219 

9978/1114-DW1-BH1-11-S 
906.000 gram 

9/23/02 9:10:00 AM 
9/26/02 12:26:59 AM 

LAB02 
6000 I 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.82E-001 
RA-226 1.33E+000 4.34E-001 5.95E-001 
PB-214 4.86E-001 7.74E-002 5.65E-002 
BI-214 5.03E-001 8.23E-002 4.65E-002 

"''·~ PB-210 Not Detected --------- 2.30E+001 

TH-232 6.51E-001 3.10E-001 1.75E-001 
RA-228 6.45E-001 1. 22E-001 1.17E-001 
AC-228 S.BOE-001 1.45E-001 1.64E-001 
TH-228 9.08E-001 3.71E-001 5.25E-001 
RA-224 7.33E-001 1. 62E-001 5.94E-002 
PB-212 6.32E-001 9.21E-002 3.15E-002 
BI-212 8.13E-001 2.61E-001 3.34E-001 
TL-208 5.67E-001 9.57E-002 6.68E-002 

U-235 Not Detected --------- 1. 92E-001 
TH-231 Not Detected --------- 9.16E+000 
PA-231 Not Detected --------- 1.12E+000 
TH-227 Not Detected --------- 2.76E-001 
RA-223 Not Detected --------- 1.70E-001 
RN-219 Not Detected --------- 2.92E-001 
PB-211 Not Detected --------- 6.57E-001 
TL-207 Not Detected --------- 1.05E+001 

AM-241 Not Detected --------- 3.40E-001 
PU-239 Not Detected --------- 3.44E+002 
NP-237 Not Decected --------- l.BSE+OOO. 
PA-233 Not Detected --------- 4.66£-002 
TH-229 Not Detected --------- 1.97E-001 



[Summary Report) - Sample ID: : 20134219 

41/W 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------
AG-lOBm Not Detected --------- 2.84E-002 
AG-110m Not Detected --------- 2.26E-002 
BA-133 Not Detected --------- 3.77E-002 
BE-7 Not Detected --------- 1. 94E-001 
CD-115 Not Detected --------- 1.17E-001 
CE-139 Not Detected --------- 2.39E-002 
CE-141 Not Detected --------- 4.45E-002 
CE-144 Not Detected --------- ... - 1. 89E-001 
CM-243 Not Detected --------- 1. 35E-001 
C0-56 Not Detected --------- 2.83E-002 
C0-57 Not Detected --------- 2.54E-002 
C0-58 Not Detected --------- 2.45E-002 
C0-60 Not Detected --------- 3.00E-002 
CR-51 Not Detected --------- 1.90E-001 
CS-134 Not Detected --------- 3.15E-002 
CS-137 Not Detected --------- 2.42E-002 
EU-152 Not Detected --------- 7.63E-002 
EU-154 Not Detected --------- 1. 31E-001 
EU-155 Not Decected --------- l.lOE-001 
FE-59 Not Det:ected --------- 5.72E-002 
GD-153 Not Detected --------- 8.03E-002 
HG-203 Not Detected --------- 2.55E-002 
I-131 Not Detected --------- 2.78E-002 
IR-192 Not Detected --------- 2.23E-002 

·" . .., K-40 2.31E+001 3.06E+000 2.44E-001 
MN-52 Not Detected --------- 2.92E-002 
MN-54 Not Detected --------- 2.59E-002 
M0-99 Not Detected --------- 3.35E-001 
NA-22 Not Detected --------- 3.57E-002 
NA-24 Not Detected --------- 4.82E-001 
ND-147 Not Detected --------- 1.74E-001 
NI-57 Not Detected --------- 6.76E-002 
RU-103 Not Detected --------- 2.25E-002 
RU-106 Not Detected --------- 2.17E-001 
SB-122 Not Detected --------- 5.99E-002 
SB-124 Not Detected --------- 2.34E-002 
SB-125 Not Detected --------- 6.49E-002 
SN-113 Not Detected --------- 2.95E-002 
SR-85 Not Detected --------- 2.77E-002 
TA-182 Not Detected --------- 1.23E-001 
TA-183 tJot Detected --------- 4.1BE-001 
TL-201 Not Detected --------- 2.37E-001 
Y-88 Not Detected --------- 1.65E-002 
ZN-65 Not Detected --------- 8.13E-002 
ZR-95 Not Detected --------- 4.11E-002 

··..J 



******************************************************************~****** 
* Sandia National Laboratories · ' * 

Radiation Protection Sample Diagnostics Program * 
.. · 9/26/02 11:15:58 AM * 
~****************************************************** ***** *****~~***** 

* 
*Analyzed by: _;/ __ 9 f 2t/oz Reviewed by: 
************************'~·~··l'*******~******* 

.~ - '/ ! : ~/ t.) It (IV- I 
****~·· *****~****** 

Customer SANDERS M (6135) 
Customer Sample ID 059931-001 
Lab Sample ID 20134207 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

829/276-SP1-BH1-8-DU 
735.000 gram 

9/24/02 2:00:00 PM 
9/26/02 9:35:43 AM 

LAB02 
6000 I 6003 seconds 

' I 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimat d. 
****************************************************************** ****** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.37E-001 
RA-226 2.02E+000 5.63E-001 7.28E-001 
PB-214 9.18E-001 1.30E-001 6.03E-002 
BI-214 7.84E-001 1.21E-001 4.84E-002 

"~ PB-210 Not Detected --------- 2.80E+001 

TH-232 1.00E+000 4.61E-001 1. 90E-001 
RA-228 9.91E-001 1.72E-001 1.23E-001 
AC-228 9.13E-001 1.66E-001 9.81E-002 

.TH-228 1.21E+000 4.61E-001 6.42E-001 
RA-224 1.05E+000 2.27E-:001 8.66E-002 
PB-212 1.04E+000 1.49E-001 3.75E-002 
BI-212 1.15E+000 3.15E-001 3.65E-001 
TL-208 B.BSE-001 1.40E-001 8.07E-002 

U-235 Not Detected --------- 2.31E-001 
TH-231 Not Detected --------- 1.16E+001 
PA-231 Not Detected --------- 1.34E+000 
TH-227 Not Detected --------- 3.75E-001 
RA-223 Not Detected --------- 2.03E-001 
RN-219 Not Detected --------- 3.68E-001 
PB-211 Not Detected --------- B.25E-001 
TL-207 Not Detected --------- 1.16E+001 

AM-241 Not Detected --------- 4.27E-001 
PU-239 Not Detected --------- 4.13E+002 
NP-237 Not Detected --------- 2.22E+000 
PA-233 Not Detected --------- 5.35E-002 
TH-229 Not Detected --------- 2.35E-001 



[Summary Report] - Sample ID: : 20134207 

,.., ... -J"uclide Activity 2-sigma MDA 
Name (pCi/gram Error {pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected 

________ .:... 

3.57E-002 
AG-110m Not Detected --------- 2.75E-002 
BA-133 Not Detected --------- 4.90E-002 
BE-7 Not Detected --------- 2.29E-001 
CD-115 Not Detected --------- 1.14E-001 
CE-139 Not Detected --------- 2.89E-002 
CE-141 Not Detected --------- 5.23E-002 
CE-144 Not Detected --------- 2.25E-001 
CM-243 Not Detected --------- 1. 62E-001 
C0-56 Not Detected --------- 3.01E-002 
C0-57 Not Detected --------- 2.98E-002 
C0-58 Not Detected --------- 2.85E-002 
C0-60 Not Detected --------- 3.38E-002 
CR-51 Not Detected --------- 2.22E-001 
CS-134 Not Detected ---------- 3.96E-002 
CS-137 Not Detected --------- 2.96E-002 
EU-152 Not Detected --------- B.96E-002 
EU-154 Not Detected --------- 1.64E-001 
EU-155 Not Detected --------- 1. 34E- 001 
FE-59 Not Detected --------- 6.20E-002 
GD-153 Not Detected --------- 9.58E-002 
HG-203 Not Detected --------- 2.95E-002 
I-131 Not Detected --------- 3.19E-002 
IR-192 Not Detected --------- 2.62E-002 

'"W K-40 1.71E+001 2.30E+000 2.65E-001 
MN-52 Not Detected --------- 3.49E-002 
MN-54 Not Detected --------- 3.09E-002 
M0-99 Not Detected --------- 3.32E-001 
NA-22 Not Detected --------- 3.61E-002 
NA-24 Not Detected --------- 2.28E-001 
ND-147 Not Detected --------- 1.95E-001 
NI-57 Not Detected --------- 7.28E-002 
RU-103 Not Detected --------- 2.55E-002 
RU-106 Not Detected --------- 2.39E-001 
SB-122 Not Detected --------- S.BlE-002 
SB-124 Not Detected --------- 2.49E-002 
SB-125 Not Detected --------- 7.27E-002 
SN-113 Not Detected --------- 3.49E-002 
SR-85 Not Detected --------- 3.38E-002 
TA-182 Not Detected --------- 1.43E-001 
TA-183 Not Detected --------- 4.70E-001 
TL-201 Not Detected --------- 2.3BE-001 
Y-88 Not Detected --------- 2.49E-002 
ZN-65 Not Detected --------- 9.51E-002 
ZR-95 Not Detected --------- 4.93E-002 



************************************************************************ 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 7:40:07 AM 

~******************************************************* 
* 
* Analyzed by: . ~ -~· · Reviewed by· ..... 1;. - • • 

*******************~*~ .ill*~******************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SANDERS M (6135) 
LAB CONTROL SAMPLE USING CG-134 - -
20134220 

MIXED GAMMA STANDARD CG-134 
1~000 iach -

11/1/90 12:00:00 PM 
9/26/02 7:29:51 AM 
LAB01 

600 I 604 seconds 

Comments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error {pCi/Each 

------- ----------- ---------- -----------
BE-7 Not Detected --------- 1.00E+026 
NA-22 Not Detected --------- 4.50E+003 
NA-24 Not Detected --------- 1.00E+026 
K-40 Not Detected --------- 1.34E+003 
CR-51 Not Detected --------- 1.00E+026 

. ..,1 MN-52 Not Detected --------- 1.00E+026 
MN-54 Not Detected --------- 5.15E+006 
C0-56 Not Detected --------- 2.96E+019 
C0-57 Not Detected --------- 1.11E+007 
NI-57 Not Detected --------- 1.00E+026 
C0-58 Not Detected --------- 8.61E+020 
FE-59 Not Detected --------- 1.00E+026 
C0-60 7.93E+004 1.05E+004 9.20E+002 
ZN-65 Not Detected --------- 1.90E+008 
SR-85 Not Detected --------- 1. OOE+026 
Y-88 Not Detected --------- 2.94E+014 
ZR-95 Not Detected --------- 1.00E+026 
M0-99 Not Detected --------- 1.00E+026 
RU-103 Not Detected --------- 1.00E+026 
RU-106 Not Detected --------- 9.72E+006 
AG-108m Not Detected --------- 3.24E+002 
AG-110m Not Detected --------- 2.87E+008 
SN-113 Not Detected --------- 1.01E+014 
CD-115 Not Detected --------- l.OOE+026 
SB-122 Not Detected --------- 1.00E+026 
SB-124 Not Detected --------- l.OOE+026 
SB-125 Not Detected --------- 2.38E+004 
I-131 Not Detected --------- 1.00E+026 
BA-133 Not Detected --------- 9.09E+002 

.. .J 



Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------.., CS-134 Not Detected --------- 1.51E+004 
CS-137 6.80£+004 8.63E+003 3.65E+002 
CE-139 Not Detected --------- 5.72E+011 
CE-141 Not Detected --------- 1.00E+026 
CE-144 Not Detected --------- 5.17E+007 
ND-147 Not Detected --------- 1.00E+026 
EU-152 Not Detected --------- 9.43E+002 
GD-153 Not Detected --------- 1.11E+008 
EU-154 Not Detected --------- 3.66E+003 
EU-155 Not Detected --------- 4.26E+003 
TA-182 Not Detected --------- 2.50E+014 
TA-183 Not Detected --------- 1.00E+026 
IR-192 Not Detected --------- 1.4BE+020 
TL-201 Not Detected --------- 1.00E+026 
HG-203 Not Detected --------- 1. 00E+026 
TL-207 Not Detected --------- 2.34E+00S 
TL-208 Not Detected --------- 6.32E+004 
PB-210 Not Detected 

_____ .:.... ___ 
9.80E+004 

PB-211 Not Detected --------- 1. 51E+004 
BI-212 Not Detected --------- 2.99E+005 
PB-212 Not Detected --------- 3.36E+004 
BI-214 Not Detected --------- 5.79E+002 
PB-214 Not Detected --------- 6.74E+002 
RN-219 Not Detected --------- 6.71E+003 
RA-223 Not Detected --------- l.OOE+026 
RA-224 Not Detected --------- ·1. 86E+004 
RA-226 Not Detected --------- 5.65E+003 .....,., TH-227 Not Detected --------- 2.57E+003 
AC-228 Not Detected --------- 1.45E+003 
RA-228 Not Detected --------- 2.46E+003 
TH-228 Not Detected --------- 4.75E+005 
TH-229 Not Detected --------- 1. 26E+003 
PA-231 Not Detected --------- 1.39E+004 
TH-231 Not Detected --------- 4.04E+004 
TH-232 Not Detected ---------- 2.05E+003 
PA-233 Not Detected --------- 5.84E+002 
U-235 Not Detected --------- 1.38E+003 
NP-237 Not Detected --------- 1.23E+004 
U-238 Not Detected --------- 2.59E+003 
PU-239 Not Detected --------- 2.32E+006 
AM-241 8.91E+004 1.29E+004 1.91E+003 
CM-243 Not Detected --------- 2.16E+003 



************************************************************************ * 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 

'* 

* 
* 
* Quality Assurance Report 

************************************************************************ * 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

9/26/02 7:40:12 AM 
C:\GENIE2K\CAMFILES\LCS1.QAF 
KICHAVE 
20134220 

1. 00 
11/1/90 
9/26/02 

600 
604 

Mean 

Each 
12:00:00 

7:29:51 
seconds 
seconds 

18 Error 

PM 
AM 

New Value < LU : SD : UD BS > 

--------------- -------------------- ----------- ------------ -----------
AM-241 ACTIVITY 8.574E-002 3.464E-003 8.909E-002 < 

CS-137 Activity 6.836E-002 1.361E-003 6.799E-002 < 

C0-60 Activity 7.658E-002 3.463E-003 7.716E-002 < 

= Above I ."lags Key: . .w 
LU = Boundary Test (Ab 
SD = Sample Driven N-Sigma Test {In 
UD = User Driven N-Sigma Test (In 
BS = Measurement Bias Test (In 

= Investigate, 
Investigate, 

;::: Investigate, 

Reviewed by: 

> 

> 

> 

Be = Be ow ) 
Ac Ac ion} 
Ac ... Ac ion) 
AC = Ac ion) 



************************************************************************ 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 7:36:45 AM 

~******************************************************* 

._..., 

: Analyzed by: /..__ q/) r ) 2.. Reviewed by: /;/, j 11.--' 
********************~~ ••• ~~~·;4f***************** * ******~~~********* 
Customer SANDERS M (6135) 
Customer Sample ID LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID 20134221 - -

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG-134 
1.000 Each 

11/01/90 12:00:0U PM 
9/26/02 7:26:30 AM 

LAB02 
600 I 604 seconds 

Comments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.94E+003 
RA-226 Not Detected --------- 5.61E+003 
PB-214 Not Detected --------- 5.75E+002 
BI-214 Not Detected --------- 4.66E+002 
PB-210 Not Detected --------- 2.67E+005 

TH-232 Not Detected --------- 1.77E+003 
RA-228 Not Detected --------- 1.77E+003 
AC-228 Not Detected --------- 1.05E+003 
TH-228 Not Detected --------- 4.27E+005 
RA-224 Not Detected --------- 1.90E+004 
PB-212 Not Detected --------- 3.36E+004 
BI-212 Not Detected --------- 2.0BE+005 
TL-208 Not Detected --------- 5.50E+004 

U-235 Not Detected --------- 1.55E+003 
TH-231 Not Detected --------- 6.77E+004 
PA-231 Not Detected --------- 1. 22E+004 
TH-227 Not Detected --------- 2.58E+003 
RA-223 Not Detected --------- l.OOE+026 
RN-219 Not Detected --------- 5.66E+003 
PB-211 Not Detected --------- 1. 26E+004 
TL-207 Not Detected --------- 1.74E+005 

AM-241 B.21E+004 1.22E+004 3.94E+003 
PU-239 Not Detected --------- 2.60E+006 
NP-237 Not Detected --------- 1.41E+004 
PA-233 Not Detected --------- 5.09E+002 
TH-229 Not Detected --------- 1.49E+003 



[Summary Report] - Sample ID: : 20134221 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 2.21E+002 
AG-110m Not Detected --------- 2.27E+008 
BA-133 Not Detected 

__ ..:, ______ 
7.80E+002 

BE-7 Not Detected --------- 1. OOE+026 
CD-115 Not Detected --------- 1.00E+026 
CE-139 Not Detected --------- 6.26E+011 
CE-141 Not Detected --------- 1.00E+026 
CE-144 Not Detected --------- 5.81E+007 
CM-243 Not Detected --------- 1.88E+003 
C0-56 Not Detected --------- 2.2BE+019 
C0-57 Not Detected ----..:.. ____ 1.2BE+007 
C0-58 Not Detected --------- 6.47E+020 
C0-60 8.13E+004 1.06E+004 7.25E+002 
CR-51 Not Detected --------- 1.00E+026 
CS-134 Not Detected --------- 1.22E+004 
CS-137 7.02E+004 8.88E+003 3.35E+002 
EU-152 Not Detected --------- 1.09E+003 
EU-154 Not Detected --------- 2.49E+003 
EU-155 Not Detected --------- 4.92E+003 
FE-59 Not Detected --------- 1.00E+026 
GD-153 Not Detected --------- 1.61E+008 
HG-203 Not Detected --------- 1.00E+026 
I-131 Not Detected --------- 1.00E+026 

__) 
IR-192 Not Detected --------- 1.2BE+020 
K-40 Not Detected --------- 1.06E+003 
MN-52 Not Detected --------- 1. OOE+026 
MN-54 Not Detected --------- 3.76E+006 
M0-99 Not Detected --------- 1.00E+026 
NA-22 Not Detected --------- 3.47E+003 
NA-24 Not Detected --------- l.OOE+026 
ND-147 Not Detected· --------- 1.00E+026 
NI-57 Not Detected --------- l.OOE+026 
RU-103 Not Detected --------- 1.00E+026 
RU-106 Not Dec.ected --------- 8.00E+006 
SB-122 Not Detected --------- 1.00E+026 
SB-124 Not Detected --------- 1.00E+026 
SB-125 Not Detected --------- 1.9BE+004 
SN-113 Not Detected --------- 8.64E+013 
SR-85 Not Detected --------- 1. OOE+026 
TA-182 Not Detected --------- 1.84E+014 
TA-183 Not Detected --------- 1.00E+026 
TL-201 Not Detected --------- 1.00E+026 
Y-88 Not Detected --------- 2.73E+014 
ZN-65 Not Detected --------- 1.3BE+008 
ZR-95 Not Detected --------- 1.00E+026 

) 



~**********************************************************************~~· ., 
' Sandia National Laboratories u * 

., * Radiation Protection Sample Diagnostics Program il * 
* Quality Assurance Report I * 
***********************************************************************J** I 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

9/26/02 7:36:51 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KICHAVE 
20134221 

1. 00 
11/01/90 

9/26/02 

Each 
12:00:00 PM 

7:26:30 AM 
600 seconds 
604 seconds 

Mean 1S Error New Value 

--------------- ----------- ------------- -----------
AM-241 Activity 8.240E-002 3.922E-003 8.212E-002 

CS-137 Activity 7.1B2E-002 3.734E-003 7.023E-002 

C0-60 Activity 8.001E-002 5.095£-003 8.027£-002 

i 
I 
I 
' 

< LU : SD : UD 

< 

< 

< 

BS 

> 

> 

> 

·~ 
·Flags Key: LU 

SD 
UD 
BS 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test 

= Measurement Bias Test 

(Ah = 
(In 
(In 
(In = 

Above , 
Investigate, 
Investigate, 
Investigate, 

!~ ;: 
Ac 
Ac = Acj 

! 

ow ) 
ion) 
ion) 
ion) 

Reviewed by: 

i 
I 
I 
I 

i 
I 
I 

> 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete (CAC) for Drain and Septic Systems 
(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1116, and 1117. DOE is 
also submitting responses to Requests for Supplemental Information (RSis) for 
SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA 10 No. 
N M5890 11 0518. These documents are compiled as DSS Round 1 0 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140, 
147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and (2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
L. King, USEPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
J. Volkerding, DOE-NMED-08 (2 copies) 

cc w/o enclosure.: 
T. Longo, NNSA/NA-56 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other 
types of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNLINM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNL/NM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNL/NM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNLINM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNLINM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1114: BUILDING 9978 DRYWELL 

2.1 Summary 

The SNLINM ER Project conducted an assessment of DSS Site 1114, the Building 9978 
Drywell. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the drywell present at the site. This report provides documentation that the site 
was specifically characterized, that no significant releases of contaminants to the environment 
occurred via the Building 9978 drywell, and that it does not pose a threat to human health or the 
environment under either the industrial or residential land-use scenarios. Current operations at 
the site are conducted in accordance with applicable laws and regulations that are protective of 
the environment. 

Review and analysis of all relevant data for DSS Site 1114 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls 
(NMED April 2004) is recommended for DSS Site 1114 based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1114 is located in the Coyote Test Field on federally owned land controlled by Kirtland 
Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is located 
approximately 1 , 700 feet east of the intersection of Optical Range Road with Lovelace Road 
(Figure 2.2.1-1 ). The drywell is southeast of Building 9978 and consists of a vertically buried 
piece of metal culvert, 3 feet in diameter and 5.5 feet deep, filled with aggregate to within 1.5 
feet of the surface (Figure 2.2.1-2). Construction details are based upon engineering drawings 
(SNLINM September 1964), site inspections, and a backhoe excavation of the system. The 
system is still active and receives discharges from a sink and water fountain in Building 9978, 
approximately 21 feet to the northwest. 

The surface geology at DSS Site 1114 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1114, and 
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.3 miles northwest of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as 
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNLINM March 1996). 

The site lies at an average elevation of approximately 5,707 feet above mean sea level 
(SNLINM April 2003). Depth to groundwater is unknown, but at the nearest monitoring well, 
KAFB-1903, 1,300 feet to the south, groundwater is found at 41 feet below ground surface (bgs) 
and a similar depth is assumed for DSS Site 1114. The specific groundwater flow direction is 
unknown for this area of KAFB, but is assumed to be generally west toward the Rio Grande 
(Van Hart June 2003). The nearest production wells to DSS Site 1114 are KAFB-4 and 
KAFB-11, which are approximately 5.9 and 5.2 miles to the northwest, respectively. 

2.2.2 Operational History 

Available information indicates that Building 9978 was constructed in 1971 (SNL/NM March 
2003), and it is assumed the drywell was constructed at the same time. Building 9978 is 
currently used as a shop and storage facility to support the ER Project field operations. 
Because operational records are not available, the site investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. The system is still active and receives discharges from 
a sink and water fountain inside Building 9978. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1114 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1114 is industrial (DOE and USAF March 1996). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at this site. In March 2002, a backhoe 
was used to physically locate the buried drywell at the site (Investigation 1). In September 
2002, subsurface soil samples were collected from one boring drilled through the center of, and 
beneath, the drywell (Investigation 2). Investigation 2 was required by the NMED/HWB to 
adequately characterize the site and was conducted in accordance with procedures presented 
in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) described in 
Chapter 1.0. These investigations are discussed in the following sections. 

3.2 Investigation 1-Backhoe Excavation 

On March 22, 2002, a backhoe was used to determine the location, dimensions, and depth of 
the DSS Site 1114 drywell. The drywell was found to consist of a vertically buried piece of 
metal culvert, 3 feet in diameter, 5.5 feet deep, and filled with aggregate to within 1.5 feet of the 
surface (Figure 3.2-1 ). No visible evidence of stained or discolored soil or odors indicating 
residual contamination was observed during the excavation. No samples were collected during 
the backhoe excavation at the site. 

3.3 Investigation 2-Soil Sampling 

Once the drywell was located, soil sampling was conducted in accordance with the rationale 
and procedures outlined in the SAP (SNL!NM October 1999) approved by the NMED. On 
September 23, 2002, soil samples were collected from one borehole drilled through the center 
of, and beneath, the drywell. The soil boring location is shown in Figure 2.2.1-2. Figure 3.3-1 
shows soil samples being collected at DSS Site 1114. A summary of the borehole, sample 
depths, sample analyses, analytical methods, laboratories, and sample dates is presented in 
Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. The shallow sample 
interval started at the estimated base of the gravel aggregate in the drywell bottom, and the 
lower (deep) interval started at 5 feet below the top of the upper sample interval. Once the 
auger rig had reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside 
diameter Geoprobe TM sampling tube lined with a butyl acetate (BA) sampling sleeve was 
inserted into the borehole and hydraulically driven downward 3 or 4 feet to fill the tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends with Teflon® film, then a rubber 
end cap, and finally sealing the tube with tape. 
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Figure 3.2-1 
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The metal culvert side of the drywell exposed during the 
backhoe excavation of the Building 9978 system. The base of the 

.. 

drywell was located at 5.5 feet below ground surface. View to the northwest. March 22, 2002 
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Figure 3_3-1 
Collecting soil samples with the Geoprobe™ at 

DSS Site 1114, Building 9978 Drywell. View to the northwest. September 23, 2002 
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Table 3.3-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1114, Building 9978 Drywell Soil Samples 

Top of Sampling 
Number of Intervals in Each 
Borehole Borehole 

Sampling Area Locations (ft bgs) 
Drywell 1 6, 11 

1 6, 11 

1 6, 11 

1 6, 11 

1 6, 11 

1 6, 11 

1 6, 11 

1 6, 11 

1 6, 11 

----

8 EPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

Total Number of Analytical Parameters and Analytical 
Soil Samples EPA Methods8 Laboratory 

2 VOCs GEL 
EPA Method 8260 

2 SVOCs GEL 
EPA Method 8270 

2 PCBs GEL 
EPA Method 8082 

2 HE Compounds GEL 
EPA Method 8330 

2 RCRA Metals GEL 
EPA Methods 6000/7000 

2 Hexavalent Chromium GEL 
EPA Method 7196A 

2 Total Cyanide GEL 
EPA Method 9012A 

2 Gamma Spectroscopy RPSD 
EPA Method 901.1 

2 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

---- -- ------

Date Samples 
Collected 
09-23-02 

09-23-02 

09-23-02 

09-23-02 

09-23-02 

09-23-02 

09-23-02 

09-23-02 

09-23-02 
-----



For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNL/NM operating 
procedures and transported to on- and off-site laboratories for analysis. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1114 are presented and discussed 
in this section. 

VOC analytical results for the two soil samples collected from the drywell borehole are 
summarized in Table 3.3.2-1. Method detection limits (MDLs) for the VOC soil analyses 
are presented in Table 3.3.2-2. Two VOCs (2-butanone and toluene) were detected in the 
11-foot-bgs sample. Only 2-butanone was detected in the 6-foot-bgs sample. Acetone and 
1 ,2-dichloropropane were detected only in the trip blank (TB) associated with these samples. 
Even though 2-butanone and toluene were not detected in the associated TB, they are common 
laboratory contaminants and may not indicate soil contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected 
from the drywell borehole are summarized in Table 3.3.2-3. MDLs for the SVOC soil analyses 
are presented in Table 3.3.2-4. No SVOCs were detected in these soil samples. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
drywell borehole are summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are 
presented in Table 3.3.2-6. No PCBs were detected in these soil samples. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples collected from the 
drywell borehole are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are 
presented in Table 3.3.2-8. No HE compounds were detected in these soil samples. 
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Samgle Attributes 
Record 

Numberb ER Sample 10 
605730 9978-DW1-BH1-6-S 
605730 9978-DW1-BH1-11-S 

Table 3.3.2-1 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

VOCs (EPA Method 82608 ) ()..lg/kg) 
Sample 

Depth (ft) Acetone 2-Butanone 1 ,2-Dichloropropane 
6 NO (3.59) 5.24 NO (0.49) 

11 NO (3.45) 8.56 NO (0.471) 
Quality Assurance/Quality Control Sample (~J.g/L) 

Toluene 
NO (0.347) 

0.376 J (0.98) 

605730 I9978-DW1-TB_ - I_NA_ ... L__ -·~.~NO (2.3_1L _ _j__ -· _ __1.6~ _ND (Q.~9)-

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL =Method detection limit. 
1-1g/kg = Microgram(s) per kilogram. 
1-1g/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S =Soil sample. 
TB = Trip blank. 
VOC =Volatile organic compound. 



Table 3.3.2-2 
Summary of DSS Site 1114, Building 9978 Drywell 
Confirmatory Soil Sampling, VOC Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (Jlg/kg) 
Acetone 3.45-3.59 
Benzene 0.441-0.459 
Bromodichloromethane 0.48-0.5 
Bromoform 0.48-0.5 
Bromomethane 0.49-0.51 
2-Butanone 3.67-3.82 
Carbon disulfide 2.31-2.41 
Carbon tetrachloride 0.48-0.5 
Chlorobenzene 0.402-0.418 
Chloroethane 0. 794-0.827 
Chloroform 0.51-0.531 
Chloromethane 0.363-0.378 
Dibromochloromethane 0.49-0.51 
1,1-Dichloroethane 0.461-0.48 
1,2-Dichloroethane 0.422-0.439 
1,1-Dichloroethene 0.49-0.51 
cis-1,2-Dichloroethene 0.461-0.48 
trans-1,2-Dichloroethene 0.52-0.541 
1,2-Dichloropropane 0.471-0.49 
cis-1,3-Dichloropropene 0.422-0.439 
trans-1,3-Dichloropropene 0.245-0.255 
Ethyl benzene 0.373-0.388 
2-Hexanone 3.7-3.85 
Methylene chloride 1.32-1.38 
4-Methyl-2-pentanone 3.95-4.11 
Styrene 0.382-0.398 
1,1,2,2-Tetrachloroethane 0.892-0.929 
T etrachloroethene 0.373-0.388 
Toluene 0.333-0.347 
1,1,1-Trichloroethane 0.52-0.541 
1,1,2-Trichloroethane 0.529-0.551 
T richloroethene 0.441-0.459 
Vinyl acetate 1.75-1.82 
Vinyl chloride 0.549-0.571 
Xylene 0.382-0.398 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270 3 ) 

Numberb ER Sample ID Depth (ft} (llg/kg) 
605730 9978-DW1-BH1-6-S 6 ND 
605730 9978-DW1-BH1-11-S 11 ND 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
11g/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 82703 

Detection Limit 
Analyte (J.!_g/kg) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a )anthracene 16.7 
Benzo( a )pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo{g,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropylether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[a,h]anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2 ,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethyl phthalate 18.3 
Di-n-butylphthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octylphtha late 30.3 
Diphenylamine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Analyte (uo/kq) 

Hexachlorobutadiene 12.7 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 

AU9-05NVP/SNL05:r5743.doc 3-13 840857.03.01 09/01/05 10:15 AM 



Table 3.3.2-5 
Summary of DSS Site 1114, Building 9978 Drywell 
Confirmatory Soil Sampling, PCB Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 80828 ) 

Numberb ER Sample 10 Depth (ft) (f.lg/kg) 
605730 9978-DW1-BH1-6-S 6 NO 
605730 9978-DW1-BH1-11-S 11 NO 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
fJg/kg = Microgram(s) per kilogram. 
NO = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.3.2-6 
Summary of DSS Site 1114, Building 9978 Drywell 
Confirmatory Soil Sampling, PCB Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

EPA Method 80828 

Detection Limit 
Analyte (Jlg/kg) 

Aroclor-1 016 1 
Aroclor -1221 2.82 
Aroclor -1232 1.67 
Aroclor-1242 1.67 
Aroclor -12 48 1 
Aroclor -12 54 0.5 
Aroclor -1260 1 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
f.lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (Jlg/kg) 
605730 9978-DW1-BH1-6-S 6 ND 
605730 9978-DW1-BH1-11-S 11 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
11g/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
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Table 3.3.2-8 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

{Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (1-lg/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-T rinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
1-lg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the drywell borehole are summarized in 
Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 3.3.2-10. None of 
the metal concentrations detected in the samples exceed the corresponding NMED-approved 
background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the drywell borehole 
are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented in 
Table 3.3.2-12. A low concentration of cyanide was detected in the 6-foot-bgs sample. 
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Table 3.3.2-9 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6000/7000/7196A8
) 'mg/kg) 

Record Sample 
Numberb ER Sample 10 Depth (ft) 
605730 9978-DW1-BH1-6-S 6 

605730 9978-DW1-BH1-11-S 11 

Background Concentration-Coyote Test Field 
or Southwest Area Supergroupsc 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 

Arsenic 
3.82 

2.88 

7 

Barium Cadmium Chromium Chromium (VI) Lead Mercury 
158 0.111 J 6.52 NO (0.0541 J) 4.45 0.00936 

(0.476) 
78.1 0.142 J 5.91 NO (0.0537 J) 4.78 0.00154 J 

(0.442) (0.00958) 
214 0.9 12.8 NC 11.8 <0.1 

J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
J =Analytical result was qualified as an estimated value. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

Selenium Silver 
0.27 J NO (0.0859) 
(0.476) 
0.248 J NO (0.0798) 
(0.442) 

<1 <1 



Table 3.3.2-10 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.183-0.197 
Barium 0.059-0.0635 
Cadmium 0.0423-0.0455 
Chromium 0.143-0.153 
Chromium (VI) 0.0537-0.0541 
Lead 0.251-0.27 
Mercury 0.0009-0.000942 
Selenium 0.143-0.154 
Silver 0.0798-0.0859 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Table 3.3.2-11 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605730 9978-DW1-BH1-6-S 6 
605730 9978-DW1-BH1-11-S 11 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Total Cyanide 
(EPA Method 9012N) 

(mg/kg) 
0.0713 J (0.25 

ND (0.0381) 

J ( ) = The reported value is greater than or equal to the MDL but is less 

MDL 
mg/kg 
NO() 
s 

AU9·05/WP/SNL05:r5743.doc 

than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
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Radio nuclides 

Table 3.3.2-12 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte _{_mg!kg) 
Total Cyanide 0.0381-0.0419 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg!kg = Milligram(s) per kilogram. 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the drywell borehole are summarized in Table 3.3.2-13. No activities above NMED-approved 
background levels were detected in any sample analyzed. However, although not detected, the 
minimum detectable activities (MDAs) for uranium-235 exceeded the background activity 
because the standard gamma spectroscopy count time for soil samples (6,000 seconds) was 
not sufficient to reach the NMED-approved background activity established for SNL/NM soils. 
Even though the MDAs may be slightly elevated, the values are still very low, and the risk 
assessment outcome for the site is not significantly impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the drywell 
borehole are summarized in Table 3.3.2-14. No gross alpha or beta activity was detected 
above the background levels (Miller September 2003) in any of the samples. These results 
indicate no significant levels of radioactive material are present in the soil at the site. 

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, equipment blank 
(EB), and TB samples. Typically, samples were shipped to the laboratory in batches of up to 
20 samples, so that any one shipment might contain samples from several sites. Aqueous EB 
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples 
were analyzed for the same analytical suite as the soil samples in that shipment. The analytical 
results for the EB samples appear only in the data tables for the site where they were collected. 
However, the results were used in the data validation process for all the samples in that batch. 
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Sample Attributes 
Record 

Table 3.3.2-13 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Activity EPA Method 901. P) (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Numberb ER Sample ID Depth (ft) Result Errore Result Errore Result Errore 
605731 9978-DW 1-BH 1-6-S 6 ND (0.0275) 
605731 9978-DW1-BH 1-11-S 11 ND (0.0242) 

Background Activity-Coyote Test Field or 0.079 
Southwest Area Supergroupsd 

Note: Values in bold exceed background soil activities. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
erwo standard deviations about the mean detected activity. 

-- 0.604 0.295 NO (0.21 --
-- 0.651 0.31 N0(0.192 --

NA 1.01 NA 0.18 NA 

dDinwiddie September 1997. Cesium-137, thorium-232, and uranium-238 values from the Southwest Area Supergroup. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample . 

= Error not calculated for nondetect results. 

Uranium-238 
Result Errore 

ND (0.646) --
ND (0.582) --

1.4 NA 



Table 3.3.2-14 
Summary of DSS Site 1114, Building 9978 Drywell 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result 
605730 9978-DW1-BH1-6-S 6 13.6 
605730 9978-DW 1-BH 1-11-S 11 13.6 

Background Activityd 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Error: Result Error: 
3.29 17.3 2.15 
5.12 24.2 2.15 
NA 35.4 NA 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear in the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. Low concentrations of acetone and 1,2-dichloropropane were detected 
in the TB associated with these samples. However, these VOCs were not detected in the soil 
samples. 

No duplicate or EB samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to SNL/NM ER Project "Data 
Validation Procedure for Chemical and Radiochemical Data," Administrative Operating 
Procedure (AOP) 00-03 (SNL/NM December 1999) or "Data Validation Procedure for Chemical 
and Radiochemical Data," AOP 00-03, Rev. 01 (SNL/NM December 2003). Annex A contains 
the data validation reports for the samples collected at this site. In addition, SNL/NM 
Department 7713 (Radiation Protection Sample Diagnostics [RPSD] Laboratory) reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The data are acceptable for use in this 
request for a determination of CAC without controls. 
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3.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1114. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1114, the Building 9978 Drywell, is based upon the 
COCs identified in the soil samples collected from beneath the drywell at this site. This section 
summarizes the nature and extent of contamination and the environmental fate of the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1114 are VOCs, SVOCs, PCBs, HE compounds, RCRA metals, 
hexavalent chromium, cyanide, and radionuclides. Two VOCs (2-butanone and toluene) were 
detected in the samples collected at this site. No SVOCs, PCBs, HE compounds, or hexavalent 
chromium were detected in any of the soil samples collected. None of the eight RCRA metals 
were detected at concentrations above the approved maximum background concentrations for 
SNL/NM Coyote Test Field Supergroup soils (Dinwiddie September 1997). Cyanide was 
detected in one sample; however, because it does not have a quantified background screening 
concentration, it is unknown whether this COC exceeds background. 

None of the four representative gamma spectroscopy radionuclides were detected at 
levels exceeding the corresponding background activity. However, the MDAs for both of the 
uranium-235 analyses exceeded the background activity. Finally, no gross alpha/beta activity 
was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the drywell. Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the drywell (Figure 4.2-1). The depth to 
groundwater at the site (approximately 41 feet bgs) reduces the migration of potential COCs into 
the groundwater system. The potential pathways to receptors include soil ingestion, dermal 
contact, and inhalation, which could occur as a result of receptor exposure to contaminated 
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1114. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1114. All potential COCs were 
retained in the conceptual site model and evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1114 is industrial (DOE and 
USAF March 1996). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
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Table 4.2-1 
Summary of Potential COGs for DSS Site 1114, Building 9978 Drywell 

Number of 
COC Type Samplesa 

VOCs 2 
2 

SVOCs 2 
PCBs 2 
HE Compounds 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCilg) Gross Alpha 2 

Gross Beta 2 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COGs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Background 
2-Butanone 

Toluene 
None 
None 
None 
None 
None 

Ct_anide 
Uranium-235 

None 
None 

Maximum 
Background Limit 
Coyote Test Field Maximum 
or Southwest Area Concentrationc 

Supergroupsb (All Samples) 
(mg/kg) (mg/kg) 

NA 0.0086 
NA 0.0004 J 
NA NA 
NA NA 
NA NA 
NA NA 
NC NA 
NC 0.0713J 

0.18 NO (0.21) 
NA NA 
NA NA 

Number of Samples 
Where COGs Detected 
or with Concentrations 

Greater than 
Average Background or 

Concentrationd Nonquantified 
(mg/kg) Background8 

0.0069 2 
0.0003 1 

NA None 
NA None 
NA None 
NA None 
NA None 

0.0452 1 
NC1 2 
NA None 
NA None 

--·-

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
8 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy, 
COC = Constituent of concern. NC = Not calculated. 
DSS = Drain and Septic Systems. NO ( ) = Not detected above the MDA, shown in parentheses. 
HE = High explosive(s). PCB =Polychlorinated biphenyl. 
J =Analytical result was qualified as an estimated value. pCi/g = Picocurie(s) per gram. 
MDA = Minimum detectable activity. RCRA = Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound . 
mg/kg = Milligram(s) per kilogram. VOC =Volatile organic compound. 
NA = Not applicable. 



dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1114. 

4.3 Site Assessment 

Site assessment at DSS Site 1114 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1114 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1114 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1114. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1114 has been recommended for an industrial land-use scenario (DOE and USAF 
March 1996). Because 2-butanone, toluene, and uranium-235 were detected or have MDAs 
above background levels and cyanide was detected above its nonquantified background value 
and hexavalent chromium was not detected, it was necessary to perform a human health risk 
assessment analysis for the site, which included these COCs. Annex B provides a complete 
discussion of the risk assessment process, results, and uncertainties. The risk assessment 
process provides a quantitative evaluation of the potential adverse human health effects from 
constituents in the site's soil by calculating the hazard index (HI) and excess cancer risk for both 
industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1114 is 0.00 for the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1114 COCs is 6E-11 for an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 5.85E-11. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 
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The HI calculated for the COCs at DSS Site 1114 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1114 COCs is 1E-10 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 1.25E-1 0. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-235) had MDA values greater than 
the corresponding background values. The incremental total effective dose equivalent (TEDE) 
and corresponding estimated cancer risk from radiological COCs are much lower than the 
U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is 4.3E-3 
millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower than the 
EPA's numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding estimated 
incremental excess cancer risk value is 3.8E-8 for the industrial land-use scenario. 
Furthermore, the incremental TEDE for the residential land-use scenario that results from a 
complete loss of institutional controls is 1.1 E-2 mrem/yr with an associated estimated 
incremental excess cancer risk of 1.1 E-7. The guideline for this scenario is 75 mrem/yr 
(SNLINM February 1998). Therefore, DSS Site 1114 is eligible for unrestricted radiological 
release. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1114, Building 9978 Drywell Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 5.85E-11 3.8E-8 3.8E-8 
Residential 1.25E-10 1.1 E-7 1.1E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program} 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex B, 
Sections IV, Vll.2, and Vll.2.1 ). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
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"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COCs at DSS Site 1114 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1114 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1114, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April2004) is recommended for 
DSS Site 1114 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED Apri12004) is recommended for DSS Site 1114. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1114 

Soil Sample Data Validation Results 



lntemal Lab 

Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page..Lof ;{ 

Batch No. tJ/4 SMOUse ARJCOC 605730 
Dept. No./Mall Stop: 
Projedfl'ask M~nager. 

Project Name: 
Record Canter Code: 
Logbook Ref. No.: 
Service Order No. 
Location 
Building 6969,9978 

Semple No .•Fraction 

059917-001 

6135/1089 Date Samples Shipped: Projeci!Task No.: _ -~23.02.03.02 0 Waste Charaeterlutlon 
-Mike iaPia"' CanierM'ayblll No. SMO Authorlz.ation:~ ~ . ·Send preliminary/copy report to: 
DSS soil sampling Lab Contact Edie Contract #:_PO 21~ _____ .;_ ___ -1 
ER/1295/0SS/DAT LabDestinaUon: GEL $?:f?J /~('t<1/ ~Af 0RaleaaedbyCOCNo.: ______ ..., 
ER 090 SMO ConlaCVPhone: Pam PuissanVSOS-844·3185 (;)'12-{l If! 1-=RJ=":.:V~a.:.:;lld:::a:::tl~on~R=u=lnld.::.. _______ -1 
CF032.0 Send Report In SMO: Wendy Palancla/505-844-3132 · ~ - Bill To:Sondla National lAbs (Accounts Payable) 

Tech Area P.O. Box5800 MS 0154 

Room Reference LOV(available at SMO) Albuquerque, NM 87185.0154 

Collection Sample Parameter r. Method J"ebSemple 
Melhcx! Type Requested 10 

G SA VOC(8260B) 

ERS.ampleiDor I Pump. IERSilel Dale!Time(hr) !Sample Preserv• 
Sample Location Detail Depth (It) No. Collect~ Matrix alive 

6969/1004·DF1-BH1- [ ·S I K 
1 

!toot 19-..to~~Zt'l.ild S I AS I 4oz I 4c 
,., C>A ilJ 059918-001 6969/1004..0F1·BH1- /~ -S 4c ~ ... ~ VOC(82608) 

• 059917-002 6969/1004-DF1·BH1- j -S AG 500ml 4c G I SA see below for parameter 

"' I eA L-- below for parameter • 059918-002 696911004-0F1-BH1· ·S 4c ...., ... ~ ""'" 

05991~01 6969/1004·DF1-8H2-~-- 4c G SA VOC(8260B) 

059920-001 lesaet1004-DF1-BH2-_1_3_-s __ I J 3 '_l_ I I __I 1 !'\ cJ.S 1 s AS 4oz 4c G SA VOC(82608) 

~ 05991~02 I6969/1004..0F1·BH2·~--' %I I I I J J ~' 01 s AG 500ml 4c G SA see below for parameter 

.~ 059920·002 I6969/1004-DF1-BH2·_l_3 -S _j_l i' , I I I t I (')50 I s AG 500ml 4c G SA see below for parameter 

f 059921-001 I696911004-DF1-BH3· g ·S II I I I I 1) :l D I s AS 4oz 4c G SA VOC(82608) 

"' C>A • 4oz 4c - ~ VOC!82608) 
Speclallnslnletlona/QC Requlrementa Abri~l·: 
EDD 0 vas 0 No Conditions on 
Level c PKICa~ 0 Yes 0 No Receipt·: . . . 

F;.;;;.;.;-===4'-,r-------+=;;:.;.:;~=;;._----...,---...,..-----..1;:.;~:::...o:lil9=::r.::::::;;._--I•Send report to: SVOC(8270C_ 
Name Mike Sanders PCB(8082)HE(8330) 

Sample 
Team 
Members 

~~J.~I.ee~~!:::=~~!;;~;;;;:;§~~~~!!~~~~~~===jDept61351MS/1089 Total Cyanide(9010) '; Phone/505-284/2478 Cr6+(7197) 
G.Quintana RCRA metals(6020, 

1.Relinquishedby.( /Jll-/ ~ 
1. Received by ~'(... '?; ~-"' c::::·~-· 
2.Rellr!Cluished_t£-..},.&"' ~ ~ -~. 
2. Received by 7 ~ 

3.Relinqulshed by 
3. Received by 

Orr;J~L'1_~1l.l0fltlft,qtnma I f2t:> r ... 
Ofg,]i_ it Date if!.ldo.z Tlrr.i/'() 0 ~ 
org.'~t oat84fk:JAi roine · // ~o 
Org. Date ·r v Time 

Org. Date Time 
Org. Date Time 

•Please Jist lis separate report. 

4.Rellnqulshad by Org. 
4. Received by - oig: 
5.ReUnquishad Ill'_ --·· Org. 
5. Received by ~ 

e. Relinquished~ __ Org. 
6. Received by Org. 

7000,7471)Gross alpha
beta(SOO) 

Date 
Dale 
Date 
Date 

Date 
Date 

Lab Use 

Time 
11me 
11me 
Time 
11me 
11me 



OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 

r 1 059922-002 j696911004-0F1-BHJ. 13 -S 1 1 "3 · jlcctf 1 'k ,J['t' 5j S 1 AG 1 500ml 1 4c 1 G j SA !see beloW for parameter 

+ 1 059923-001 1997811114..0W1-BH1· ~ -s 1 {, ' !u'..':f lf;p=a.:f,t.~ s 1 AS j 4oz 1 4c 1 G 1 SA \VOC(8260B} 1 

A 1 06992~01 )9978J1114-DW1-BH1·J/ .s 1 ) ( J '/ 1 J a2o 01 s 1 AS 1 4oz 1 4c 1 G 1 SA IVOC(8260B) 

•I 059924--002 19978/1114-DW1-BH1· If -S IJI_ 1 ( 1 1 ctloSj S 1 AG 1 500ml 1 4c 1 G 1 SA jseebelowforparameter 



Data Validation Qualifiers and Descriptive Flags• 

Note: Qualifiers may be used in conjunction with descriptive flags Le.g., J,A; UJ,P; U,B). 

Qualifiers 

J 

J I 

12 

UJ 

u 

Ul 

R 

Descriptive FlaJZs 

A 

AI 

A2 

A3 

B 

Bl 

82 

B3 

p 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

Th~ method requirements for sample preservation/£emperarure were no1 met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is Jess than ten times the concentration in any blank and is 
d~tcnnined to be non-detect. The analyte is a common laboratory contaminant. 

The associated result is less than five times the concentration in any blank and is 
determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may nut 

be present. (Note: Resampling and reanalysis is necessary for verific<Jtion.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do nor meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance cri1eria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria_ 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the: Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet accepumce cril~ria 

Insufficient quality control data 10 determine laborat:.>ry precision. 

_. Thi;; is n01 a defi11irive list. Other qu3lifier-,;; :1re potentially nvnitable, sec TOP 94-03. 
Updated: September- 14, 1999 



Beginning January 2000 
Application of Data Validation Qualifiers to Data Tables 

Laboratory Qualifier Application to Data Tables 
.,..-J .... 

u .... .,..-

None ----------------------------------------------~ 

Laboratory Descriptive Flag 
B 

Data Validation Qualifier 

.._ 

J (Estimated quantity) J* 

J (Reporting Limit) 

ND (Detection Limit) 

Detected concentration; See Data Validation Report 

Analyte concentration; See Data Validation Report, analyte 
present in method blank 

* -See Data Validation Report 

UJ (Analyzed for but not detected; associated value is an 
estimate and may be inaccurate or imprecise) -----~ ND (Detection Limit J); See Data Validation Report 

U (Analyzed for but not detected) ND (Reporting Limit or Reported Value if> Reporting 

Limit); See Data Validation Report 

R (Data unusable) R * * -See Data Validation Report 

N (Presumptive evidence ofthe presence of the material) ~ Detected concentration(N); See Data Validation Report 

N J (Presumptive evidence of the presence of the material at an 
estimated quantity) 

.,. Detected concentration (NJ); See Data Validation 
Report 

None (Data conforms to QC requirements) Use Laboratory Qualifier 

Note: Both the laboratory and data validation qualifiers are required to assure the data is correctly qualified. The descriptive flags are meant to assist the 
user in understanding the qualification of the data and in writing up the results of the data validation process. They are not for incorporation into the data 
tables. · 



Sample Finding• summary 

Site: DSS soil sampling - ARCOC: 605670, 605730 Data: Organic, Inorganic and Radiochemistry 

t 
E' I I j' I I ~ 8. :::1 i j' S' ! l I (::; I B I i 110 

J 110 ..... g I I 
""" () 

~ i 
dl ~ ~ ~ J ~ ~ i I 

I 

ili' 
~ ! :r; 

I 
~ 

I Sample iD 

059813-001 653011 027 -SF' 1-SH 1-20-S 5.29U,B1 

8.0.U,B1 
I 

U5981 • ..()()1 653011027-SP1-BH1-25-S I 

059922-0016969/10Q.4-0F1-BH3·13-S 4.81U.B1 i 
I 

059856-004 6530/1027·81"2-EB P2 I 
I 

059856-008 853011027-SP2-EB R,HT 

1059856-007 6530/1027-SP2..CB J,B3 J,B 

~59813-002 6530/1027-SP1-BH1-20-S 
All QC IICXlli'Ptance All ac acceptance Ali ac a:x:eptanoe 

fo59814-002 653011 027 -SP1-BH 1-25-S crlter1a were met No at1er1a were met. No J,83 UJ,A2 Cl1leria were met No 

059815-002 653011027 -SP2-BH 1-15-S 
data wiQ be qualified. data will be qualified. data will be qualified. 

J,B3 UJ,A2 

059816-002 653011027 -SP2-8H 1-20-S J,B3 UJ,A2 

059917-002 6969/1004-0F1-BH1-8-S J,83 UJ,A2 

059916-002 6969/1004-0F1-BH1-13-S J,63 UJ,A2 

059919-002 696911 004-DF1-BH2-8-S J,63 J,A2 

059920-002 6969/1 004-0F1-BH2-13-S J,B3 J,A2. 

059921-002 6969/1 004-DF1-BH3-8-S J,B3 UJ,A2 

059922..002 6969/1004-DF1·BH3-13-S J,B3 UJ,A2. 

059923-002 997811114-DW1-BH 1~-S J,B3 UJ,A2. 

059924-002 9978/111.-0W1-BH 1-11-S J,B3 UJ,A2 
·-L 

Validated By: ?<.. /~ Oet.: 11122102 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 11/20/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605670, -730 GEL SDG # 67601 and 67608 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260AIB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resuHed in the qualification of data. 

VOC Batch# 203934 {Sample 67601-001 through -012) 
Acetone was detected in the trip blanks (TB) (67608-001 and -D04) at a value > RL Sample 
67601-001 and -002 had acetone values> Rl but< 10X the TB value and will be qualified 
·u. B1D at the reported value. Sample 67601-010 had an acetone value> Dl, < RL and< 
10X TB value and will be qualified ·u. B1" at the RL 

HE- Batch# 204151 (Sample 67608-007) 
No MSIMSD, LCS/LCSD or replicate was extracted with this batch. As there is no measure of 
precision all the sample results will be qualified •p2•. 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 

All Analysis: The samples were proper1y preserved and analyzed within the method prescribed 
holding time. 

Calibration 

All Analysis: All initial and continuing calibration acceptance criteria were met except as follows: 

VOC Batch# 203934 



Vinyl acetate had %0 > 20% but < 40% in all the CCVs preceding the samples. All 
associated sample results were non-detect and no data will be qualified. 

VOC Batch# 204910 
Carbon disulfide had %0 > 20% but < 40% in the CCV preceding the samples. All associated 
sample results were non-detect and no data will be qualified. 

svoc Batch# 203764 and 204261 

Blanks 

The CCVs preceding the samples had a %0 > 20% but < 40% for several compounds (see 
DV worksheet). All associated sample results were non-detect and no data will be qualified. 

All AnalYsis: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary section and as follows: 

VOC Batch # 203934 (Samole 67601-001 through -012) 
Both TBs (67608-o01 and -004) had a 1 ,2-dichloropropane value > RL All associated 
samples were non-detect and no data will be qualified. 

Surroga1ea 

All Analysis: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch# 204910 
No MSIMSO was reported for this batch. The LCS/LCSO met all QC acceptance criteria for 
accuracy and precision. No data will be qualified. 

SVOC Batch # 203764 and 204261 
Several compounds {see DV worksheet) had %R < QC acceptance criteria (75- 125%}. 
Using professional judgment, no data will be qualified. 

SVOC Batch # 204261 
It should be noted that only 500ml (OF=2x) of sample was used for the MSIMSO. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

PCB Batch # 203726 
It should be noted that the sample used for the MS/MSO was of similar matrix from another 
SNL SOG. No data will be qualified. 

HE- Batch 204142 
It should be noted that the sample used for the MSIMSO was of similar matrix from another 
SNL SOG. No data wilt be qualified. 

HE- Batch 204151 



The MS %R for tetryl (127%) was> QC acceptance criteria (52-124%). The associated 
sample result was non-detect and no data will be qualified. 

Laboratory Control Samples (LCS/LCSD) Anatvsis 

All Analysis: The LCS/LCSD acceptance criteria were met with the following exceptions: 

VOC Batch# 204910 and 203934 
The QC acceptance criteria for the LCS were met by the successful analysis of a second 
source CCV. 
It should be noted that no compound was associated with intemal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC Batch# 203764 and 204261 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

HE- Batch# 204151 <Sample 67608-007 CEBU 
The LCS %R failed QC acceptance criteria for several compounds. However, a MS was 
performed on sample 67608-007 and all the %R were in criteria with the exception of tetryl 
that failed high. Sample 67608-007 was non-detect for all HE compounds, as were all the 
soils that were associated with it. There was no more sample remaining to perform a re
extraction. Using professional judgment, no data will be qualified. 

Detection Limits/Dilutions 

All Analysis: All detection limits were properly reported. Samples were not diluted with the exception 
of sample 67601-022 which was diluted 4X for SVOC analysis. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 

HE: The sample results were non-detect and therefore no confirmation analysis was required. 

OtherQC 

VOC: A trip blank and equipment blank were submitted on the ARCOC. No field duplicate pair was 
submitted on the ARCOC. It should be noted that vinyl acetate is on the TAL for soils but not for 
waters. 

SVOC. PCB and HE: An equipment blank was submitted on the ARCOC. No field blank or field dup 
were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

MEMORANDUM 

DATE: 11/21/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605670, 605730 
GEL SDG # 67601 and 67608 
ProjectfTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471/7470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES- Metals Batch# 203818 {Samples 67601-013 through -024) 
Selenium was detected in the ICB/CCB at a value > DL but < RL The sample results 
for 67601-014 through -024 were detect,< 5X the blank value and will be qualified "J, 
B3". 

ICP-AES - Metals Batch # 204455 <Sample 67608 -01 0) 
Barium was detected in the CCB and chromium in the MB at values > DL but < RL. 
Sample 67608 ....01 0 results were detect, < 5X the blank values and will be qualified 
"J, B3" for barium and "J, B" for chromium. · 

Hexavalent Chromium- Batch #205618 (Samples 67601-D13 through -024) 
The MS %R (63/71%) were< QC acceptance criteria (75-125%). Samples 67601-019 
and -020 were detect and will be qualified "J, A2". All remaining samples were non
detect and will be qualified ·uJ, A2". 

Hexavalent Chromium- Batch# 204193 (Sample 67608-009) 
Sample 67608-D09 was received by the laboratory and analyzed after 2X the holding 
time had expired. The sample result was non-detect and will be qualified "R, Hr. 



Data are acceptable except as mentioned above and QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance critelia. 

Blanks 

All Analyses: All blank critelia were met except as mentioned above in the summary section 
and as follows: 

ICP-AES- Metals Batch# 203818 (Samples 67601-013 through -024} 
Selenium was detected in the ICB/CCB at a value> DL but< RL. Sample 67601-013 
was non-detect and will not be qualified. 

Balium and chromium were detected in the EB at values > DL but < RL. All 
associated sample results were > SX the blank values and will not be qualified. 

Arsenic was detected in the ICB at a negative value with an absolute value > DL but < 
RL. All associated sample results were detect, > 5X MDL and will not be qualified. 

ICP-AES- Metals Batch# 204455 (Sample 67608 -010} 
Cadmium and arsenic were detected in the CCB at values > DL but < RL. The sample 
results were non-detect and no data will be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSDl Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Matrix Spike fMS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES- Metals Batch# 203818 (Samples 67601-013 through -024) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

ICP-AES- Metals Batch# 204455 (Sample 67608 -o10) 
The sample used for the MS was of similar matriX from another SNL SDG. No data 
will be qualified as a result. 



CVAA-Hg Batch # 204420 <Sample 67608-008) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 
Total Cyanide- Batch #204703 (Samples 67601-013 and -014) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Total Cvanide- Batch #205981 (Samples 67608-008) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as follows: 

ICP-AES- Metals Batch# 203818 (Samples 67601-013 through -024) 
The sample used for the replicate was of similar matrix from another SNl SDG. No 
data will be qualified as a result. 

ICP-AES - Metals Batch # 204455 (Sample 67608 -01 Ol 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

CVAA-Hq Batch# 204420 CSample 67606-008) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Total Cyanide- Batch #204703 (Samples 67601-013 and -014) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

Total CVanide- Batch #205961 (Samples 67608-008) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result 

ICP Interference Check Sample (ICS) 

ICP-AES (All batches}: The ICS-AB met QC acceptance criteria. 

All Other Anatvses: No ICS required. 

ICP Serial Dilution 

ICP-AES (All batches): The serial dilution met QC acceptance criteria. 

ICP-AES- Metals Batch# 203818 <Samples 67601-013 through -024) 
The sample used for the serial dilutic:m was of similar matrix from another SNL SOG. 
No data will be qualifeed as a result. 

ICP-AES- Metals Batch# 204455 (SamPle 67608 -010) 



The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 

All Other Analyses: No serial dilutions required. 

Detection LimltBIDilulions 

All Analyses: All detection limits were properly reported. 

ICP~AES: All soil samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analvses: An equipment blank was submitted on the ARCOC. No field blank or field 
duplicate was submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

--'---------=-=== . -· --------



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505"-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 22, 2002 

TO: File 

FROM: linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605670 and 605730 
GEL SDG # 67601 and 67608 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNl/NM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 

Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Calibration 

All Analyses: The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at 
concentrations > the associated MDAs. 

Matrix Spike (MS) Analysis 

The MS/MSD analyses met all QC acceptance criteria. 



Batch# 204950 (Sample 67608-011) 
The sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified. 

Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Batch# 204950 (Sample 67608-011} 
The sample used for the replicate was of similar matrix from another SNL SDG. 
No data will be qualified. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

~thWrQC 

An equipment blank was submitted on the ARCOC. No field blank or field duplicate 
were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



. Data Validation Summary 
Sito'Project: () ..S..S .Sot/ Sarnp/'(J Project/Task#: 7Ja3. ()J. .03. O.l. #ofSamples: r:lti. 1 11 Mattix: Jo;j..r g 1120 

ARICOC #: 6QSblO 120!730 LaboratorySamplelDs: b7faoL- OQL Jtvu- ORl.Y 

- (.7~06 - Ocll #!f'tl- OJ! Laboratory: 

Laboratory Report#: --~f,~7~(o~O...L-____________ _ 

QC Element 

l. Holding Times/Preservation 

2. Calibrations 

3. Method Blan'n 

4. MSIMSD 

S. Laboratory Control Samples 

6. Replicates 

7. Stl!Togates 

8. Internal Standards 

9. TCL Compound Identification 

lO. lCP Intemrence Ch:eak Sample 

11. ICP Serial Dilution 

I Z. C arrter/Cbemical Tracer 
R~veries 

13. Other QC 

J = Estimated 
U .. Not~ed 

UJ • Not Dcteaed. E'timated 
R .. Unusable 

Analysis 

rl el'taMUev 

VOC 

Organics 

S VOC 1 Pesticide/ 
PCB 

HPLC 
_@E) 

ICP/AES GFAA/ I CVAA 
AA (Hg) 

I110rgaaics 

CN 
RAD I Other 

I C/vum,l.ut") 
llJ;'t 

v I .; v v v V' NPr v 
~ ./ v v v v v 

u,Yv v ,'!)~ A.(e,-tj I I v v I v 
v v v v v v I v 
V· v v v v v v 

v I I .... ,· .. ·' ,(•, .. I v v v v 
t r

. I I J . . 't ·. . . . . ·ts v I v I v v .. · · r 1 t' .. · __ ~:·. ·~'" .:.1:: · ... ·. ,:: l IV~t 
v , v ~-- · -,- ::C£~-~~_3I~0L?~LJ:~:,~,GJ~·;:L~E~~·::;,.-{:'t~i:::~:~:_,·c::_.;i .. x-::·-:.~~:2i~-
1/ I V' I ' ·, T<·,::y;:;:\, .: ~- 7~T _. .•... ··' J :' ·.:·, :l>2F:X::·/ ·:T')~:-~ :>,:;tp;:; :, '·: : ~--Jf~_._.___i}.~:~~~-·--~• "'·-~·~ : .. ~ .. ,,~ .. >"'· .-.-~-!'-.-:: .. -="·· ... ,, ,_]·{. ,,.,_ .... , ..... .. 

._,· :·;r·:.: ·; •·· ·:··:··4 ---.:~-~;_:::_.f:'f[SG;:T7f_ .;~-- [~~ :_i.E~~:i':~L~·:-~.-.·_:-~~-t~·/-·\d~:z~··.:· .. _: 

;,;~ I ~tS I .-::-g I a 1 x/3 I I I "& I RB I ;as 1 re 
Cllecl:: ('IJ = Acoeptable 
Shaded Celb = Not AppliQible (also "NA") 

NP = Not Provided ;1 1 
Other: Reviewed By: (/\...,{ '?vJL Date: )/ · ol Ol . Od 

B·12 



. Holding Time and Preservation 
Site/Project: QS.) ,)ci/ JQ/Yif/'j ARICOC#: ~0Sio70 bos-7.10 LaboratorySampleiDs: la7kOI- 001 1Aa! -Q..l.,l,( 

Laboratory: (/~,I., LaboratoryReport#: 6 7~0/ G 7008 - 001 1hrv -OIL 

#of Samples: d li () 1/ Matrix: Jot i .F/ _ _fll.o 

Analytical Holding Time Days Holding Preaervatton Preservation 
SampleiD Method Criteria Time was Criteria Deficiency Comments 

Exceeded 

sw- 8"1" 
/, 7"08- 009 7/9(:, A' dil Aours SX' cMAovt. IVA N.q R.

1
HT 

Reviewed By: J{; ~ Date: // . ..1 I· Od. 

B-13 
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Volatile Organics (SW 846 Method 8260) Page I of2 . . 
Site/Project: DJ.S Jo;/ Jamo~ ARJcoc #: "or b7o lz os= J 3o 

I ~ I 
#of Samples: /d. Matrix: __ __::6:..~.b.!..!l~iJL-_____ _ 

Laboratory: 9«-6 Laboratory Report#: & 7 ~ 0 I Laboratory Sample IDs: · 6 70 0 J - 001 It, aJ - 0!~ 

Methods: u/N- 8,yt,. _ 8d.~ Batcb#s: do~;;. ~ 7Go oR 

IS I CAS tJ I Name 
T I I Clllb. ~: CCV Field ~ 
C Min. Intercept RF R2 %0 Method LCS LCSD LCS MS MSD MS Dup. Equip. 
L RF <20".4/ Blk• RPD RPO RPD Blanks 

>.os o.99 ; 2S% 3 OO.J. 

-~ 

Trip 
Blanks 

• 001' {)()/ 
1 171·55-6 1.1.1-tri<:ldoroetb&De IVIO.lO V 1/ ,/vf v I -IN..<T-1 I I I I N-'1-:1 V' v 
2 179-34-S 
2 I79.QO..S 
I 175·34-3 
1 75-35-4 
I 107.Q6.2 
I 540-59..0 
I 178-87·5 

1.1.2 .2-letl1chl01'0el!lancl 
1.1,2.tticllloroc:tho 
1.1~ 

!.1~ 
1 
i 
1 

I 178-93·3 j2·..__(MEK) 
(lOUII) 

I 1110-75-8 2-d!lorocdiYI vinyl ether 
~ 1591·78-6 2-~~exa~Dopo (MBI{) 

2 1 08·1 ().I 14-mllttlyl-2-pc:atanoDe 
. (MIBK) 

I 167-64.1- l~lODikl 
l 171-43-2 ,..._ 
I 175-27-4 lbromodlcllloroa 
3 175-25·2 lbromofilml 
I 174-33-9 I~ 
I 175-15..0 I <:arbon dlsu1Me 
1-

1
,6-23·5 

1 
........ ~. 

2108-90-7 dllorOi9l 
1 175.()0..3 ,~ 
167-66-J c:hlotulrola 

1 174-87·3 lc:liiOrOmetbamc 
110061..01·5 cil-1 
2 1124-48-1 hh~ 
2 II 0041-4 I edryl'beazlcll; 
I 175-09-2 IDII!yJcoo cllloridC(IOiiblkf 
lf]I00-42·S ~~ 
2 1127·18-4 lteftdlloroeebMe 
~ 110~S:3 ltol!lale(l~) 
,2 10061..02-6 trans-1 
1 179-01-6 ltrtdllor'oldlee 
1 I7S.Ot-4 !~ dllorWe 
2 11330-20-7 lxyleaes(lolal} 

I f>XI .-/. ,l) .. lJio.. /MD~ 
I-/.NJ./1..1 ~ ll, J- iJirJ. lr.H>I'A. 

Comments: Vlny i Ac..~ 

( .s ()I i~ "" l.t) 

"J8 I. <II'/ I ~.SIV 
l.; ..{A S',., /;J. 

0.30 
0.10 
0.10 
0.20 
m 
G.Oi 

~O.ot 
! 0.01 

l\/10.01 

0.10 

0.01 
0.~ 
0.20 
0.10 
O.IO 
0.10 
0.10 
030 
0.01 
OTo 
0.10 
OTo 
0.10 
0.10 
0.01 
0.30 
0.20 
0.40 
m 
0.30 
0.10 
0.30 

7 V' r-v-1 v 

T 

T 

711 \/ v /'f. 'I /B-9~ 
! T \/ V!Vl.V"" v 

l I 
7 I " \7 

/ t v1VIt7 

--v-·TJ v 
T 

/ 7 
T 

1/ I V 
:I 
J 

\7 \/1 VI v" 

.t~ 17 vJVI\/' -
,/ 

Nom: ~rovj_~~P::\~; ReviewedBy: {XJI.AAL Date. 

CCV ¢; 1\.,GJ 
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.s~ Ju(, 
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7/3. 
)./ 

JJ. dO . O?l, 



yV j /oJ. cJ SOJIJ 

Volatile Organics Page 2 of2 

Site/Project: ARJCOC#: 60.}(:, 70 IeOS' 7$0 Batch#s: --------------------

Laboratory: Laboratory Report#: # ofSamples: Matrix:-----------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 IS 1 IS 1 IS2 IS2 IS3 IS 3 
Area RT area RT area RT 

/IV C/0!~.4 --L----' 

------
~ 

------
v 

~ 
---~ 

----
v--

----v-

------
~ 

----------SMC 1: 4-Bromofluorobenzene IS l: Fluorobenzene Comments: 
SMC 2: Dibromofluoromethane IS 2: Chorobenzene-d5 
SMC 3: Toluene-dB IS 3: 1,4-Dicblorobenzene-d4 

cw -
I. 

SA I -/i ;.c.s Fl c.w 9 . .J.('" a-.od 

~. JA. (p - II .ZGJ , CCN 9-d.J" olo . ..s.-,r 

~. d'A- ,f' I I~ AGJ fl. C:.CH' <;. ~7 6'· 1/ 

B-19 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: O.Jj .j o 1/ Jar.y;l;., ARJCOC #: 60S" (q 70 - 7 3 0 #of Samples: Matrix: __ fkt~"""VW..=;V=...;;J;__ ____ _ 
v ) ( l-?o~~ (,J~Q 8 

I..aborstory. ~k.A Laboratory Report#: fa 71o 0 I G ) Laboratory Sample IDs: ~ =;o b' Q - 0 0 I tr. ru 00 If 
L- ~r 

~c) too f3 ' Batch #s: o;o 1-1 910 r.SW- 8k~ Methods· 

Call b. Callb. CCV T RIO/ Field 
IS CAS# Name c Min. Intercept Rf Rz %0 Method LCS LCSD 

LCS MS MSD MS Dup. Equip. Trip 
L RF <20%/ Blks RPD RPD RPD Blank• Blanks 

>.05 0.99 20"/o 

I 71-SS.O I 1 1-tricbloroelhllle 0.10 / ,/ v / Nit 
12 79-34·5 I 1.2.2.cmcb~O!Oelballe 0.30 I 

2 79.00.5 I 1,2oiricblorocdlaD 0.10 \ 
1 7S.34-3 1,1~ . 0.10 \ 
1 "·35-4 U·fl+hr~ 0.20 / v II/ \ 
I 107.00.2 0.10 
1 540-59-0 1 0.01 \ 
I 78-87·5 J vO.oJ \ 

1 78-93·3 2~(MEK) 

lu0s""_1 1 ""lo.ot \ 
I 110.75-3 2 I viDyl cC!1cr 

12 591-78-6 2-bllxaaoDe (MBK) lvO.Ol 1\ 

2 108-10-1 
4-meChyi-2-pc:ataDooe 
IC'M!B~ 0.10 \ 

I 67-64-1 ~~·~ O.oJ J \.I v' \ 
I 71-43·2 .__ o.so I / 1/ 1/ '\ 
I 75·27-4 ~oromedlane 0.20 I _l 

3 7S.25·2 bromofilrm 0.10 ,/ ' v 1\ 
1 74-33-9 bromolnllthaDe 0.10 \ 
J 75·15-0 cublla dlsultlde 0.10 -'lO.t, \ 
I ~23-5 ~~ teCndllorWe 0.10 / \ 
2 108-90-7 clllulu' T o.so / / v 
I 7S.00.3 chloroetllanc 0.01 I"'- 1\ 
1 67-66-3 ~ 0.20 \ 
1 74-17-3 chloromcthaDe 0.10 ~ \ 
1 10061..01-5 el.t-1 0.20 \ 
2 124-48-1 ~ 0.10 \7 V' ~ \ 
2 100-41-4 lelhvlbeozzlle 0.10 ,.)( ~-r v ..,/ \ 
1 75-09-2 ~chloride (IOxblk) 0,01 \7 \ 
2 100-42-S rstmiiC OJO \ 
2 127·18-4 ~ 0.20 
2 108-38·3 tolua!C( IOxblk) 0.40 ,/ ·v !/'_ \ 

10061.02.0 lram-1,3~' 0.10 ..,/ y v \ 
I 79-01-6 ~ 0.30 .'l.M~-l l/ v v \ 
1 75..01-4 lvtBy~ dllorlik 0.10 ./ \ 

12 133().2().. 7 I xVIenactotal) 0.30 \ 
-t'M- . ol - /)J rA It\ 1'-0 P71\ \ 
'7ilii I"'J 1- /, nL - /)j I" A '"· ln::"o ... I \ 

Commeats: Notu: Sbaded rows are RCRA compouods. 

,{ e.r I A (.J /) Vk.oL tb 
t?/ /)!'eo~ w "'- · . 

~ Gt CCM.t- a. cy Reviewed By: V tuL Date: )/ . ..l 0 ' Cc;l. 

B·l8 

CW ¢ AC.J J ~ · 6u<-



vJ J o2 0,. c;) 'rJ o...Jc./1 

Volatile Organics Page 2 of2 
sue/Project: ARtcoc #: &o.r" 7o - 7 go Batch#s: ______ ...;_ _________________ _ 

Laboratory: Luboratory Report#:-------- #of Samples:-------
Mmrlx: ____________________ _ 

Sample 

IN (ljl fR_t/1 

---------1------
SMC 1: 4-Bromotluorobenzene 
SMC 2: Dibromoftuoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard OuUiers (SW 846 Method 8260) 

IS 1 IS 1 IS2 SMC1 SMC2 SMC3 
Area RT · area 

~ 
!-""" 

~ 
__....._ v----

-----
~ 

~ 
_, 

IS I: Fluorobenzene Comments: 
IS 2: Chorobenzene-dS 
IS 3: 1,4-Dichlorobenzene-d4 

B-19 

IS2 IS3 IS 3 
RT area RT 

---v----
~ 

v--

-



. Semivolatlle Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project: DJ.) Jo J/ 0Gftlpk;<jARJCOC#: bQS(.. 70 

1 
4>0~730 LaboratorySampleiDs: b 7{>0 I- 0!3 ibru Ool:lf 

Laboratory: y f< A Laboratory Report #: 6 7 (:, 0 ~ - 0 0 S'" {f.6) 
Methods: JvJ · 8/flo 6o)70 C. ([) @ 
#of Samples: /c). ft ) Matrix: .Sol/ f- I~ Batch #s: c2Dc'<,7l:./i (..Sot/J) o) 0 H.,),,,; ( C/3j_ 

Callb. 

IS_IBNAI CAS# I NAME C Min. lnt ept RF 2 %0 Method LCS Len LCS I MS 
T I Callb. RSD/ CCV 

L RF en: R Blanks RPD 

M 

1 

Field 
MSD I S Dup Equip. Field 

RPD RPD I Blanks I Blanks I mJ /'fl!() l2fJ/) 

I ,2,4-Tri<:hlorobeaze:oe 

1,2-Dichlo~o 

1 I BN 1541·73·1 I1,3·Dichlorobemleoo 

1 BN 106-46·7 1,4-Dichl~ 

3 A 95-95-4 2,4,5-Tridi!CII'tlpbmol 

3 A 88-06-2 2,4,6-Tridlloropbc:ool 

2 A 12().33-2 2,4-Dichloropbellol 

2 I A 1105-67-9 12,4-Dlmethylpbc:ool 

3 I A 151-28·5 l2,4-4initropbc:ool 

3 

3 

3 

I 

2 

1 

3 

2 

BN 2.4-Dinitrotolueae 

BN 2,6-Dillitrotolucae 

BN 191·5 8-7 12-Cbloro~~~pJnha)c:Dc 

A 195·57-8 12.chloroplieool 
BN 91-57-6 2-Mctbylnapiltbllllllll. 

A 195-48·7 12-Melhylpbc:ool (o<:mol) 

BN 188·74-4 12-Nilrolniline 

A 188-75-S I2·Nitropbenol 

5 I BN 191-94·1 IJ,J'-Dicblorobenzidine 

3 I BN 129~9-2 I3·Nitroaailine 

~ I A 1534-52-1 (4,6-Dinitro-2-mctbylpbenol 

.4 I BN 1101·55·3 I4·Bromopbl:llylopbcaylc:tbet' 

3 I BN 17005-72·314-Chloropbelly!-pbenyletber 

2 4-Cbloro-3-mctbylpheool 

2 4-Chloroaalline 

I I A I 106-44·5 14-Methylpheool (p-crcsol) 

Comments: M..J p - C/'e~S~ 

I v10.2o I 

../ 

0.40 

0.60 

o.so 
0.20 

0.20 

0.20 

0.20 lLL 
O.ot Q: 
0.20 

0.20 

0.80 

0.80 

0.40 

0.70 

0.01 

o.1o L1 
O.ot 
0.01 

o.ot!J 
0.10 

o.40 

0.20 

Q.OI 

0.60 

>.OS 

J U1 J UJ 11_~ 

J IJ I J ~II~ 

J 1.1 l 
II 
II 

j J.Jif :l 

v 

-- ...:.. 

* 
vI 1/i 

vlv 

diV' 

/IV' 

~ 
~ 

VlvlV 

vlvlv 

~'l I 1:.<1 I v 

VIV v 

Nrla: Shaded IOWIIIR Rt cc;r· ~ v 
--Vv ~· 

Reviewed By:'hAJ< 
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Semlvolatlle Organics Page 2 of3 
Site/Project: _______ _ ARICOC#: t&> OS fo70 bOS"]30 

I Batch#s: -----------------------
Laboratory: Laboratory Report#· #of Samples· Matrix· 

Call b. 
Call b. 

CCV T RSDI Method LCS MS 
Field 

Equip. Field 1BNA CASt NAME C Min. Intercept RF R2 %0 LCS LCS. MS MSD Dup. 5 L RF Blanks RPD RPD Blanks Blanks 
<20%/ RPD @) 

>.05 0.99 20"~ Ia tS\ (/) ~ IIA 171 If) 1'7\ n?J frJ) 111JO 
3 BN lOO..Ol.(i 4-Nitroanil.inc 0,01 I ,f I " 

,.,:I /(It- v I'Y';'T 

3A 100..02·7 4-Nitrophe!IOI 0,01 I I v v \/' v v v v 
3 BN 83-32·9 AA:enaphtbcnc 0.90 L _I./ ' v v v v 
3 BN 208-96-8 Accnaphtllylene 0.90 

4 BN 120.12·7 AutllraceDe 0.70 

~ BN 56-SS..J Bcazo(a~ 0.80 

6 BN 50-32-8 Bcazo(a)pyreoll 0.70 

BN 205-99·2 BCIIZO(b)lluorantbene 0.70 

6 BN 191-24-2 Bcam(g.b.i)perylelle 0.50 ~)o 

6 BN 207..08-9 Benzo(k)lluOIUtbenc 0.70 I 
2 BN l11·91·1 bis(Z.Cblorocthoxy)mcdlaoo 0.30 

I BN 111-44-4 bis(2..Chloroelhyl)cther 0.70 \)1 

I BN 108o60.1 biJ(2-cbloroi3opropyl)ctbcl' O.ol ,/ 

5 BN 117-81·7 bi:II(2·Eihylhexyl)pbtbalatc 0.01 

5 BN llS.(iB-7 Butylbeozylplrtbalatc 0.01 

4 BN 86-74-8 Cartuole 0.01 

S BN 218-01-9 Cbryscae 0.70 

6 BN 3-70-3 Dlbem(a,h)anthraceoo 0.40 J J ;tl.. 

3 BN 132-64-9 Dibcazofiuul 0.80 v 
3 BN 84-66-2 Dletbylphtbalatc O.ol 
3 BN 131·11·3 Dimethyl phthalate O.ot 

4 BN 84-74-2 Di·o-butylpbtbalatc 0.01 

\ 6 BN 17-84-0 Dl·n-octylphlbalatc 0.01 

BN 206-44-0 FIIIOI'IIIIbc:De 0.60 

3 BN 86-73·7 Fluorme 0.90 

BN 118-74-1 Hexachlorobcazcoe 0.10 IV v hi "11 v v v 
2 BN 87.(i8-3 Hexacblorobutadiene 0.01 / v L"\ /_( v' V' v 
3 BN 77-47-4 Hexadllorocyclopcotadiene 0.01 u J ~~, J :!>? 
I BN 67·72·1 Hexadlb'oecbane 0.30 J "' I t/ t/ ('q /A I v v v . Comments • 

B·21 
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f!,/)p 

v 
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v 
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\/"' 
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Semlvolatile Organics Page 3 of3 
Site/Project: _______ _ ARICOC #: _________ _ 

Bffiro#s: ------------------------------------------------
Laboratory~ Laboratory Report # · #of Samples· Matrix· 

Call b. Call b. CCV RSD/ Min. RF %0 Method 
BNA CAS# NAME TCL RF Intercept Rz Blanks LCS 

<20%/ 
I ').1~·05/t. @99 1\fO% Vj) ~ (i') 

BN 193-39-S lncleno( I ,2,3-cd)pyreoe v 0.50 l!J I -'l.'?. 
BN 78·59·1 1sophorone 0.40 ' ..; 
BN 91·20·3 Naphtbalcne 0.70 

I 

BN 98-95-3 Nitrobtoz.:ne . 0.20 ,,/ 
BN 86·3D-6 N-Nitrosodiphenylamine 0,01 

I) 

BN 621-64-7 N·Nirroso.di-propylamioe J./ o.so _V' 
,.l. 87-86-S Pentachlorophenol o.os ll J J / 

BN 85~1-8 Phenanthrene 0.70 '· 

A 108-95·2 Phcool 0.80 / 
BN 129~~ Pyrene 0.60 tv 

DJ·D~ lllAJ..tJ.. -1.\ 
I 

f Sample [ S!t1C 1 [sMc 2T~~-;l ;~~M~~_[;Mc ~c d~M~~ 

SMC 1; Nitrobea1;:.no-d (BN) 
SMC 4: Pbenol-d6 (A) 
SMC 7: 2-2.Chloropbc:nol-d4 (A) 

SMC 2: 2-Fluorobipbcllyl (BN) SMC 3: p-Teqlbeuyl-<114 (BN) 
SMC S: 2-Fluoropbc:noi (A) SMC 6: 2,4,6-Tribromopbenol (A) 
SMC 8: I ,2·Dicblorobeoz.eae.d4 (BN) 

Internal Standard Outliers 

Field LCS LCS MS Equip. Field 
& RPD MS MSD RPD Cup. Blanks Blanks @ ~ RPD @ 
kJ! ~ ,... (?'., (!) .II?J mJO ;er ~ 

N4 v r/1+-

1-.1 blo v v' _IL v 

./ v v v ~""' v 
\../ v v / JL_ v 
v v v v v ~ / v v v v 

Comments: ~ A dd:l. ~ Ji )( oiw.... to V!S.t.o.s1f9 

~037i.L.f :(.I'Yl.SD8 ew..S ;~o.oJ /6. zz J.q 13 -).;;,~ 

mJO.l- cwJ /~,)~ ;.?.f7 J,ot ::l3£/0l.'f 

Samp~ ~~~T :f. do 'fJ.r.. 1 M<.llJ 6' covj ;~:,.o; I&·«J. 

IS 1: 1,4-0ichlorollenzello.04 (BN) 
lS 4: PbcmltbretJo.dlO (BN) 

IS 2: Naphtbaleno-d8 (BN) 
IS 5: CiuyJcoo-cll2 (BN) 

IS 3: A=lapbdletJo.d I 0 (BN) 
IS 6: ~Jcno.d12 (BN) 

8·22 

¥ .:)~ 2 0.£., (/ c.w. ..SA - 00) 

onty S'bo~ CA.ou(. N li'l<~/MJO 



WJ I of J { Jotis) 

Inorganic Metals 

Site/Project: OJJ So;/ J~J.mp/'7 AR/COC#: ~OS b 70 b0f730 Laboratory Sample IDs: t, 7~0) - 0/3 /hn.; - Ool).( 
I ) 

Laboratory: . q£J, Laboratory Report #: /o 7 k 0 I 

Methods: SvJ · ~Jff.:. 7t{71A f!fJ) ~ OloB(IV...iftJ.}J} 

#ofSamples: /,J Matrix: uo;/J - Batch#s: o2a1-Jjx3U,J;q) o(Q.36_LB _ _j_h.§.Ta)J J 
-- --.:J7 

CAS#/ 
vq!L QC Element uq/t 

Analyte Metllod LCSD MSD 
L..3~ 0 Serial Field 

TAL ICV CCV ICB CCB LCS LCSD MS MSD Rep. ICS Dlla- Dap. Equip. Field 
Bllakl RPD RPD RPD AD Uoa RPD Blaakl Bla.ak.t 

7429-90-5 AJ \ M IY'r Nt:r ~ 

7 446-J!I-J Ba t/ v ,/ v / oL v' \ ./ I v' ./ v '71..7 
7440-41-7 Be \ \ 
7 440-<43·9 Cd v / \/ v .../ I/ v \ v I M v M' -v' 
7440-70-2 Ca \ \ 
7 4-41)..47 -J Cr v v \/ v v v v \ v \ v v v' · 8B.l 
7440-484Co \ \ 
744()..5()..8 Cu \ \ 
7439-8~ Fe \ \ 
7439-954 Mil \ \ 
7439-96-$ Ma \ 
7440-02-0 Ni I 
7440-09-7K I I 
74-40-l:t-4 Aa v 1/ v \7 v v v I v 1\iPr v rill v' 
7440·23-5 Na \ II 
7440-62-2 v \ \ 
7440-66-6 Zn \ \ 

I y 
743~92-1 I'll t/ 1/ t/ v v t/ v' \ 1./ \ v v v' t./' 
7782~2Se i/ i/ t/ '·CiS" 3o7.lj. v' v \ i/ \ 1\A- v' Nit t/ 
7+40-J8.2 Aa ./ 7 ,/ -·uJK v v v \ t/ \ J 1L NA ,/ 
7440-36-0 Sb - \ I 
7440-28-0 T1 \ \ 

\ 
743~97-'Br v v 7 \/ ,/ v v v \ lrlf v" 

CyaoideCN 

Notu: Shaded rows~ RCRA mc:Cals. Solich-to-•qmeo•• coavenioa: mg I kg m 118 I 8: [(llg I g) x (sample mass {g) I sample vol. {ml}) x (1000 ml I I liter)] I Dilution Factor ~ 118 I I 

Comments: lt1/ .soJ!J eX){ Ic.P. 

~03 BIB DvfJjiVIJj .JO b71.f73 SlY/., JO~ Reviewed By: C(J /AftL Date: //. ol/. OJ.. 

B-14 
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WJJofJ (C8) 

Inorganic Metals 

Site/Project: 00 .J J 0 I J J at'lif/7 ARICOC #: /, 0 f (, 7 0 / b OS 7 So Laboratory Sample IDs: _ ___,d:>:..-.:..7...:f(J;....:0._8..__--.:.c0:.:..1~0:_ ______ _ 

Laboratory: 9tfJ.- Laboratory Report#: 6 7 " 0 I 

Methods: JlJ- 8~b 7ij701t (;;9) 6_0I08_f.M.i!a/J_l 

" v• v-·..-les: I Matrix: A tf( Lea'l~ Batch#s: oiOHivJO I 1-1-4 J o; o ~v ,y.s s- I Md"d..IJ J 

CAS#/ 
() 1).. ~r~/k QC Element !OFP 

Analyte Method LCSD MSD ;i ICS Serial 

=~r Equip. Field 8l(S"' I TAL rev CCV ICB CCB b€S LCSI MS MSD DD11-Blnkl · RPD Rl'D AD tion RPD Blaakl Blaakl 

7429-90-S AI ff~ Nil- IIA- Nt-
744G-39-3 Ba v ./ v / ' NJ.'f v ,/ u' \ t/ NA- N4 \ oJ.I!y~ iu4'/~ 
7440-41-7 Be \ \ v Jj83 
7440-U-9Cd v ./ v v •31J.3 v \/ v \ v Nk NA' \ N) 

' 
744().7().2 Ca \ \ I 

7U0...7-3Cr t/ ,./ 1/ t/ 17 .n7 v 17 \ v N'Pr NA \ ~.83S ~o/1... 
7440-48-4 co \ " 

J;& 
7440-'0-3 Cu \ 
743~9..SPII \ \ 
7439-95-4 Ma \ \ 
7439-96-S Mn \ \ 
744()..{)2.0 Ni \ \ 
744()..{)9-7 K \ I 

7+11).22-<t Aa v t/ !/ '1./ v 1/ 1/ t/ \ v _N;, Nit 1\ l 
7440-23-S Na \ \ l 
7440-62-2 v \ i 

7440..s6..s Zn \ 
\ \ 

7439-92-1 Pb 1./ 1./ v / 
,_..... ,/ \/ \7 \ _V Nit Ntl \ 

7781-49-2 Se ./ v v / ./ v v / \ v I I \ 
7~11-2A.I / 1/ v / Ji.(} v I/ / \ v ..L l \ f.{) 
7440-36-0 Sb \ \ 
7440-28.011 \ \ 

\ \ 
7439-97-6 Ht ,/ v v v v '/ 1/ t./ I(' A-

.CyallldeCN 

I 

I 
Nota: Shaded rows an: RCRA metals. Solicb-to-aqaeoas eonvenlon: mg I kg= 11g I g : ((Jig I g) x (sample mass {g) I sample vol. { ml}) x (I 000 mJ /1 litw)]/ Dilution Factor = J18ll 

Comments: ~ b 1y 1y if r" b 7 8 J.l D uP I fY1,j I J o 

~O;y~.J.O 

SIVJ... o.O~ 

b 735~ 
.SrvJ... 

,o u f' I IY/J 
so~ 

Reviewed By: f,)~A;J..._ Date: I I ·(}..!.OJ. 

B-14 
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General Chemistry 
Site/Project: D.JJ Jo;/ Jo..r...q!l',y, ARICOC #: b OS(., /0 1e OS/ ~o 

I \./ 
Laboratory: Y ~)... Laboratory Report #: b 7 b 0 I 

Laboratory Sample IDs: b 7 fo 0 I - 0 13 11J ru - Ool.;t 

0 7C:>o8 - ooe (€'& rv~~) (,7t.o8 - Oo9 {_(;13-v~ 
Methods: 6/N - 8' ~" 9 0 I ciU'l {rW} 719?,:; A ( U t. ) 

T > 

-- ~ -· ~· ... ---.... ~-· ~ ~ -- -·---·-
dlOS 981 frw ~> eJ.OJ."r1.9J' (c,.' ii8) 

I 
QC Element I.T 

CAS# ~ T MSD Rep. ICS Serial Field 
Eq•lp. Field CCV ICB CCB Method LCS LCSD l.CSD 

MS MSD DU. Dap. A ICV lllulil IU'D RPD RPD AB Sluka Blaaa L daD RPD 
I lolu 

Cr- .:o:Nc/l ../ ../ .,/ ./ v v v r(j!f Hoi! IY"l l'{fj NO rr'f1 

t / 
f(lj \ v v v ./ v / Nt> v IYit' 

./ / / v ../ v v' IYI'I 1\ IY/.1-
../ V' 

.• 

I<N~ II- 'o~ IVA \ I 
('1-s"~ l;l ~ ~fo) eJvD"',. 1"1 v / / / v v 'Off /Y() 

IYif 1\ 11 

1/ v v / v v v /{If ff~ 

-~-- --

Comments: 

J.04703: 1.7y73 IJt.JP /mJ .SIYI\ Wy , 

I 

o2o~>xg_3 .' 
(/ - 1/ 

R_. HI ~ pM>r IFf !YeA. stneo 67~o6- eoq 

c<or 981 

0 O,fb 18 

C. 7·-,q 8 DUP /l'f)J .:.::; rr" <.Dy. 

I.T 

¥ ,({..)~ 
(Yr:Jj 

A)Uiv;.., 9 e-..J lvr.,t/J 

Nee "'s-.s~ . 

Reviewed By: t(/ W Date: 1/. dol . 0..).. 
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IYOJ 

90 J Az. <.lt:l-'<f,-~o 

qo <.JJ A-z.. 



oi.OS"009 

~b"'9SD 

Radiochemistry 
Site/Project: O.:iJ Jo1/ Jr.u..p/t'jARJCOC#: 00Sb70 ; t,oS13a LaboratorySampleiDs: (;,7C.,O/- OIS 1-hrv - (?41,1. 

Laboratory: 9 ...; ..<. Laboratory Report #: (:, 7£0 0 I (, 7 (Q 0 8 - 0 II { ~) 

Methods: £Pt:J 9oo. o 
#of Samples: ;J Matrix: .Jo;/J 

Analyte Metbod Rep 
Blanks LCS ~~ RER 

Criteria u 20",(, 25% <1.0 
H3 
U-238 
lJ-234 
U-2351·236 
Th-232 
Th-228 
Th-230 
Pu-239/-240 
Gross Aloha y ..,) ¥" v-v- v 
[Nonvolatile Beta y v ,/ ././ v 
Ra-226 
Ra-28 
Ni-63 
Gamma Soec. Am-241 
Gamma Soec. Cs·137 
Gamma Soec. Co-60 
CI'OJ>J llll)l..o... .,/ ../ ,}'-/ ./ 

!len VPOJt},. J3 ./ v v'v' v 

Parameter Method Typical Tracer 

lso-U AlDha soec. U-232 
lso-Pu Alpha soec. Pu-242 
Iso-Th Alpha spec. Th-229 
Am-241 Alpha spec. Am-242 
Sr-90 Beta Y ingrowth 
Ni·63 Beta NA 
Ra-226 Deamination NA 
Ra-226 Aloha spec. Ba·133 orRa-22S 
Ra-228 Gamma spec, Ba-133 

Equip. Field Field 
Blanks Dup. Blanks RER 

u <1.0 u 

v Nil Nl'r 

.,/ N>;- Nit 

N4 Na- N1t 
#4- Nff" Nit 

Typical Carrier 
NA ' 

NA 
NA 

• 

NA I 

NA 
Ni by ICP 
NA 
NA 
NA 

Batch#s: dorooc; ( Jo1iu) c)Q,Y 9.f"O (U) 

QC Element 

Sample 
ID Isotope JSffrac:e 

IVA- SO-lOS 
"'-... 

"'-._ 

"'-... 

""' '-...._ 

"'-... 
"'-._ 

~ 
"'-., 

""" 

-

Comments: ~o .;t 9CO ; " 71(.9 
Sflll-.1) 

Sample 
Isotope 

."'-.. 

--

m 

""' ~ 
" ~ 

" 

OuP j Mujtl~t~O 
..soc;. 

JSfrrace 

50-105 

""" ·""' 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: C(J tvJ- Date: I J . J1 · OJ. 

B-16 



Project Leader _c_o_L;;....L_IN...;;s ______ _ 

Contract Verification Review (CVR) 

Project Name DSS SOIL SAMPLING Case No. 7223_02.03.02 

ARICOC No. 605670 & 605730 Analytical Lab _G..;:..E_L ___________ _ SDG No. 67601A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

··- .... _,., ..... _.~,., ...... ____ .. _______ ,_, ___ , __ ·----·--··-- ·······-··· --·· 
Line Com~lete? 

No. Item Yes No If no explain 
1.1 All items on COC comolete - data entry clerk initialed and dated X 
1.2 Container tvoe(s) correct for analyses requested X 
1.3 Sample volume adeauate for# and types of analyses requested X 
1.4 Preservative correct for analYses reouested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition uDOn receipt information provided X 

-·- "-·-· ---·- --· ...... . ·- -·· 
Line ComPlete? 
No. Item Yes No If no explain 

2.1 Data reviewed, signature X 
2.2 Method reference nurriber<s) complete and correct X 
2.3 QC analysis and aoceDtance limits provided CMB. LCS, Replicate) X 
2.4 Matrix spike/matrix soike dUDficate data provided (If reQuested) X 
2.5 Detection limits provided; POL and MDL (or IOL), MDA and le X 
2.6 QC batch numbers provided X 
2.7 Dilution factors Drovlded and all dilution levels reported X 
2.8 Data reported in aoorooriate units and using correct significant figures X 
2.9 RadioChemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(Waoo~le)~~ed · . 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X HEXAVALENT CHROMIUM SAMPLE #059856-006 

RECEIVED PAST HOLDING TIME 
2.13 Comractual Qualifiers orovided X 
2.14 All requested result and TIC (if requested) data provided X PAGE 1 OF 2 MISSING FOR VOC SAMPLE 

1059919-001 

Resolved? 
Yes No 

--

Resolved? 
Yes No 

X 



Contract Verification Review (Continued} 

-·- -- ---·~- -· -·----·. 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samptH and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X SEVERAl ANAL YTES FAILED RECOVERY LIMITS FOR 
a) Laboratory control samples accuracy reported and met for all samples EXPLOSIVES LCS-NO SAMPLE LEFT FOR RE·EXTRACT 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X TETRYL FAILED RECOVERY LIMITS FOR EXPLOSIVES 
MATRIX SPIKE (aq} 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met tor all organic samples X 

3.5 Blank data X CHROMIUM DETECTED IN AQUEOUS BLANK 
a) Method or reagent blank data reported and met for all samples 

b} Sampling blank (e.g., field, bip, and equipment) data reported and met X 1 ,2·DICHLOROPROPANE & ACETONE DETECTED IN TRIP 
BLANKS 
BARIUM & CHROMIUM DETECTED IN EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method X 
blank above the MDL for organic or above the PQL for inorganic; "U"· analyte 
undetected (results are below the MDL, IDL, or MDA (radiochemical}); "H" -analysis 
done beyond the holding time 

3. 7 NarratiVe addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pestlcldesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments I 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganlcs (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

e) ICP Interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



From: Palencia, Wendy J 
Sent: 
To: 

Friday, November 08, 2002 9:33 AM 
'Nicole McCleary' 

Subjaet: RE: Correctioos for .ARCOC 605670 & 605730 I SDG 87601A & B 

Nicole, 
I did not receive corrections for the extraction form, the cyanide technical narrative, or any revised VOC forms. 
Can you please forward these? 

Thanks. 

--Original Message--
From: Nicole McCleary (maiHo:nsb@mail.gel.~) 
Sent: Thursday, November 07, 2002 7:44AM 
To: PaJencla, Wendy J 
Cc: Edie Kent {E-mait) 
Subject: Re: Corrections for ARCOC 605670 & 605730 I SDG 67601A & B 

Attached please find the requested revisions. 

Sincerely 

Nicole S. McCleary 
Quality Assurance Offtcer 
Generat Engineering laboratories, Inc. 
2040 Savage Road · Charleston, SC 29407 
P.O. Box 30712 · Chaneston. sc 29417 
Phone : {843) 556-8171 ext. 4208 
Fax: {843} 766-1178 
Email; nsb@gel.com 
Website: http://www.gel.net 

"Palencia, Wendy J" wrote: 

> Name: corredie11-5-2002.doc 
> corredie11-5-2002.doc Type: WINWORD File (appllcation/msword) 
> Encoding: base64 

1 



Date: 11-5-2002 

To: .......;N_lco__._le._M~cC;;;.;.Iea..;;..;.;.;..ry....._ ____ From: Wendy J. Palencia 

Company: GEL Org: 6133 
~~-------------------------

Phone: ...... < ..... 84.-3""-) .-556-8;;....;;.._;;.....;.1_71 _____ Phone: (505) 844-3132 

Fax: ...... < ..... 84.-3""-) .;....766-;;;..;;__1;.....;.1.-78;..___ ____ Fax: (505) 844-3128 

Correction Request 

COC: 605670 & 605730 SOG: 67601A & B Tracking No: 5206 

NOTE: Nicole, 
The following problems were noted in this data package: 

• Page 1 of the COA for voc sample 1059919-001 was omitted. 
• The wrong extraction form was sent for svoc sample #059856-002. 
• The QC statement in the technical narrative for cyanide states that a LANL 

sample was used for the QC. This was an SNL sample (pg. 788). 
• Sample #059857 -001 was changed to #059933-001. Apparently GEL was not 

notified of the change (I apologize for this). Please correct this number on the 
COA and associated forms. · 

Thank you, 
Wendy 

Sandia Natlonlll.aboratorles 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



ANNEX B 
DSS Site 1114 

Risk Assessment 



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005 

TABLE OF CONTENTS 

I. Site Description and History ........................................................................................... B-1 
II. Data Quality Objectives .................................................................................................. B-1 
Ill. Determination of Nature, Rate, and Extent of Contamination ......................................... B-5 

111.1 Introduction ....................................................................................................... B-5 
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DSS Site 1114: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (OSS) Site 1114, the Building 9978 Drywell at Sandia National 
Laboratories/New Mexico (SNLINM), is located in the Coyote Test Field on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(DOE). The drywell consists of a vertically buried piece of metal culvert, 3 feet in diameter and 
5.5 feet deep, filled with aggregate to within 1.5 feet of the surface. Available information 
indicates that Building 9978 was constructed in 1971 (SNL/NM March 2003), and it is assumed 
that the drywell was also constructed at that time. The system is still active and receives 
discharges from a sink and water fountain in Building 9978, approximately 21 feet to the 
northwest. 

Environmental concern about DSS Site 1114 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drywell at this 
site. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 1.3 miles northwest of the site. 
No springs or perennial surface-water bodies are located within 1.4 miles of the site. Average 
annual rainfall in the SNLINM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNLINM March 1996). Most of the area immediately surrounding DSS Site 1114 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS Site 1114 lies at an average elevation of approximately 5, 707 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. Depth to groundwater is unknown, but at the nearest monitoring well, 
KAFB-1 093, 1 ,300 feet to the south, groundwater is found at 41 feet below ground surface 
(bgs) and a similar depth is assumed for DSS Site 1114. The specific groundwater flow 
direction is unknown for this area of KAFB, but is assumed to be generally west toward the Rio 
Grande (Van Hart June 2003). The nearest production wells are northwest of the site and 
include KAFB-4 and KAFB-11, which are approximately 5.9 and 5.2 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 
1999} and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1114 was effluent discharged to the environment from 
the drywell at this site. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample 
DSS Site 1114 Potential COC Sampling Density Sampling location 
Sampling Area Source locations (samples/acre) Rationale 

Soil beneath the Effluent discharged 1 NA Evaluate potential 
drywell to the environment COC releases to the 

from the drywell environment from 
effluent discharged 
from the drywell 

COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Using a Geoprobe TM, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at one borehole location at DSS Site 1114. Drywell sampling intervals started at 6 and 
11 feet bgs in the drywell boring. The soil samples were collected in accordance with the 
procedures described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). 
Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site and the 
laboratories that performed the analyses. 

The DSS Site 1114 soil samples were analyzed for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), high explosive 
(HE) compounds, Resource Conservation and Recovery Act (RCRA) metals, hexavalent 
chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta activity. The 
samples were analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and 
the on-site Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and the data quality requirements from the SAP (SNLINM October 1999) 
and FIP (SNLINM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1114 

Sample Type VOCs SVOCs PCBs 
Confirmatory 2 2 2 
Duplicates 0 0 0 
EBs and TBsa 1 0 0 
Total Samples 3 2 2 
Analytit;_C!I l_e3_boratory _ __ GEL '---Q_E_L GEL 

aTBs for VOCs only. 
DSS =Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC =Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC =Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 
-

Gross 
Alpha/Beta 

2 
0 
0 
2 

GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1114 

Analytical 
Method a Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRA Metals Defensible 2 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of 
one trip blank (for VOCs only). No significant QA/QC problems were identified in the QA/QC 
sample. 

All of the DSS Site 1114 soil sample results were verified/validated by SNL/NM according to 
SNL/NM ER Project "Data Validation Procedure for Chemical and Radiochemical Data, AOP 
[Administrative Operating Procedure} 00-03" (SNL/NM December 1999). The data validation 
reports are presented in the associated DSS Site 1114 request for a determination of 
Corrective Action Complete (CAC) without controls. The gamma spectroscopy data from the 
RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy 
results are presented in the CAC proposal. The reviews confirmed that the analytical data are 
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defensible and therefore acceptable for use in the request for a determination of CAC without 
controls. Therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1114 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual site 
model for DSS Site 1114, which is presented in Chapter 4.0 of the request for a determination 
of CAC without controls. The quality of the data specifically used to determine the nature, 
migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1114 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, PCBs, HE compounds, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and any potential degradation products at DSS Site 1114. 

111.3 Rate of Contaminant Migration 

The drywell at DSS Site 1114 is still active. However, the building is currently used only for 
storage, and discharges from the sink and water fountain to the drywell are minimal. The 
migration rate of COCs that may have been and might be introduced into the subsurface via the 
drywell at this site is therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this drywell. Analytical data generated from the soil sampling conducted 
at the site are adequate to characterize the rate of COC migration at DSS Site 1114 up to the 
date of sampling in September 2002. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from a borehole drilled through, and beneath, the 
effluent release point ( drywell) at the site to assess whether releases of effluent from the 
drywell caused any environmental contamination. 
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The soil samples were collected at sampling depths starting at 6 and 11 feet bgs beneath the 
drywell. Sampling intervals started at the depths at which effluent discharged from the drywell 
would have entered the subsurface environment at the site. This sampling procedure was 
required by New Mexico Environment Department (NMED) regulators and has been used at 
numerous DSS-type sites at SNL/NM. The soil samples are considered to be representative of 
the soil potentially contaminated with the COCs at this site and are sufficient to determine the 
vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1114 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNLINM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1114. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNL/NM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1114 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9978 drywell. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Infiltration of precipitation is essentially 
nonexistent at DSS Site 1114, as virtually all of the moisture either drains away from the site or 
evaporates. Because there is little or no infiltrating precipitation and minimal discharge to the 
drywell, the potential for COCs to reach groundwater through the unsaturated zone above the 
water table is extremely low. 
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coc 
Inorganic 

Arsenic 

Barium 

Cadmium 
Chromium, total 

Chromium VI 
Cyanide 
Lead 
Mercury 
Selenium 

Silver 
Organic 

2-Butanone 
Toluene 

Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1114 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF 
(All Samples) Concentration Background (maximum Log K 0 w 

(mg/kg) (mg/kg)a Screening Value? aquatic) (for organic COCs) 

3.82 7 Yes 44c -
158 214 Yes 170d -

0.142 J 0.9 Yes 64C -
6.52 12.8 Yes 16C -

0.0271 8 NC Unknown 16c -
0.0713J NC Unknown NC -

4.78 11.8 Yes 49c -
0.0094 <0.1 Yes 5,500C -
0.27 J <1 Yes aoo1 -
0.0438 <1 Yes 0.5c -

0.0086 NA NA 19 0.299 
0.00038 J NA NA 10.7c 2.69c I 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K 0 w>4) 

Yes 
Yes 

Yes 
No 

No 

Unknown 
Yes 
Yes 
Yes 
No 

No 

No 

8 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all). 
1Callahan et al. 1979. 
9Howard 1990. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K

0
w = Octanol-water partition coefficient. 

Log = Logarithm (base 1 0). 

mg/kg 
NA 

= Milligram(s) per kilogram. 
= Not applicable. 

NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNLINM = Sandia National Laboratories/New Mexico. 

= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1114 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNL/NM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 

Cs-137 NO (0.0275) 0.079 Yes 
Th-232 0.651 1.01 Yes 
U-235 NO (0.21) 0.18 No 
U-238 NO (0.646) 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Coyote Test Field or Southwest Area Supergroups. 
cNMED March 1998. 
dSaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s} per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 

3,000d 
3,000d 
900d 
900d 

Is COCa 
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The COCs at DSS Site 1114 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-235), the aridity 
of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 1114 are limited to VOCs. Organic COCs may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1114. The 
COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COC is insignificant 
because of its long half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1114 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
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Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COC risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1114. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1114 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1114 is approximately 47 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1114. 
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Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust} 
Dermal contact Direct qamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNLINM 
maximum screening levels for this area. The SNL/NM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNLJNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNLJNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show the DSS Site 1114 maximum COC concentrations that were compared to 
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, two constituents (cyanide, hexavalent 
chromium) do not have quantified background screening concentrations; therefore it is 
unknown whether these COCs exceed background. Two constituents (2-butanone, toluene) 
are organic compounds that do not have corresponding background screening values. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than the 
background screening level. 
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Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and provide the values for the available toxicological information. The toxicological values for 
the nonradiological COCs presented in Table 7 were obtained from the Integrated Risk 
Information System (IRIS) (EPA 2004a) and the Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004). Dose conversion factors 
(DCFs) used in determining the excess TEDE values for radiological COCs for the individual 
pathways are the default values provided in the RESRAD computer code (Yu et al. 1993a) as 
developed in the following documents: 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario 
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Table 7 
Toxicological Parameter Values for DSS Site 1114 Nonradiological COCs 

I 
RfD0 

I Confidence 8 I 
RfDinh I I SFo 

coc (mg/kg-d) (mg/kg-d) Confidence 8 (mg/kg-dt1 

Inorganic 

Chromium VI I 3E-3c I L I 2.3E-6c I L I 
Cyanide I 2E-2c I M I - I - I -
Organic 
2-Butanone I 6E-1c I L I 2.9E-1c I L I -
Toluene I 2E-1c J _rvl ____ J _ 1.1E-1c I M I -

8 Confidence associated with IRIS (EPA 2004a} database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)-1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD

0 
= Oral chronic reference dose. 

SFinh = Inhalation slope factor. 
SF 

0 
= Oral slope factor. 
= Information not available. 

I SFinh 
(mg/kg-d)-1 I Cancer Classb I 

I 4.2E+1c I A I 
I - I D I 

I - I D I 
I - I D I 

ABS 

0.01d 
0.1d 

0.1d 

0.1d 

c: 
Vl 
~ 

>-
Vl 
Vl 
tn 
Vl 
Vl 
~ 

~ ...., 
'TJ 

~ 
t:l 
Vl 
Vl 
Vl 

~ 
tn 
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N 
0 
0 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1114 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

for this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1114 nonradiological COCs and an estimated 
excess cancer risk of 6E-11 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
cancer risk for the DSS Site 1114 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 4.3E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1114 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 3.8E-8. 

For nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 1 E-1 0 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
guidelines generally recommend that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico, 
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Table 9 
Risk Assessment Values for DSS Site 1114 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard 

I 
Cancer Hazard 

I 
Cancer 

coc (mg/kg) Index Risk Index Risk 
Inorganic 
Chromium VI 0.0271b 0.00 I 6E-11 0.00 I 1E-10 
Cyanide 0.0713 J 0.00 I - 0.00 I -

Organic 
2-Butanone 0.00856 0.00 I - 0.00 I -

Toluene 0.00038 J 0.00 I - 0.00 I -

Total 0.00 I 6E-11 0.00 I 1E-10 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit if value is greater than the 
maximum detected concentration or analyte was not detected at all). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1114 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium VI NC -

Cyanide NC -

Total 0.00 

aDinwiddie September 1997, Coyote Test Field Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 

AU9-05/WP/SNL05:RS5743.doc B-17 

Cancer 
Risk 

-
-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -

- -

0.00 -
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to be eroded and for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 10 shows an HI of 0.00 and no quantified estimated excess cancer risk for the DSS 
Site 1114 associated background constituents under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
1.1 E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLINM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1114 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1114 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to 
the on-site receptor. The estimated incremental excess cancer risk is 1.1 E-7. The excess 
cancer risk from the nonradiological and radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in 
OSWER Directive No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA 
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with 
Radioactive Contamination," (EPA 1997a). This summation is tabulated in Section Vl.9. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 6E-11. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is · 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 5.85E-11 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
4.3E-3 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997a). The estimated incremental excess cancer risk is 3.8E-8. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 1E-10. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
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value. The incremental HI is 0.00 and the estimated incremental excess cancer risk is 1.25E-
1 0 for the residential land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under the residential land-use 
scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components 
is 1.1 E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 1.1E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1114 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP 
(SNL/NM November 2001 ). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at the effluent release point are 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1114. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a) and 
the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004). Where values are not provided, information is not available from the Health 
Effects Assessment Summary Tables (EPA 1997b), IRIS (EPA 2004a), Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004), Risk Assessment 
Information System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
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and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

DSS Site 1114 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 6E-11; thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 
and the estimated incremental excess cancer risk is 5.85E-11 for the industrial land-use 
scenario. These incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-1 0. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 1.25E-1 0 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much less than EPA guidance values. The estimated TEDE is 4.3E-3 mrem/yr for the industrial 
land-use scenario, which is much less than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997a). The corresponding estimated incremental excess cancer risk value is 3.8E-8 for 
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 1.1 E-2 mrem/yr with an 
associated estimated incremental excess cancer risk of 1.1 E-7. The guideline for this scenario 
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1114 is eligible for unrestricted 
radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 
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Table 11 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1114, Building 6636 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 5.85E-11 3.8E-8 3.8E-8 
Residential 1.25E-10 1.1E-7 1.1E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1114. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment if warranted by the results of the seeping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the seeping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A seeping risk-management decision (Section Vll.2.4) summarizes the seeping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1114 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 
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Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs also are expected to be 
of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/1/2005 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLINM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL!NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3, 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNLINM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

9/1/2005 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNLJNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
lnQestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

Qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1} 

For nonradiological constituents of concern (COCs}, the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 

·comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989} and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED J = ---"-s _______ _ 

s BW *AT 
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where: 

Is =Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs * JR * EF *ED* (YvFor hEF) 

BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3)/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = --"-s ___________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/1/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED 
I = ----'-'"'-· -----

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 L/m3) 

IRi =Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Freguency (day/yr) 250a,b 52 wk/yr)a,b 350a,b 

Exposure Duration {y_!l 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulp.b.c 

Body Weight(k_g) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,550a,b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil l'!g_estion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
100 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 ChiW 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate{liter/day} 
Dermal Pathway 

0.2 ChiW 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 AduiP 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration _{ylj_ 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yrl NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

8 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNLJNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Mete~(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Site Histories 
Drain and septic system site histories for the seven AOCs are as follows : 

Year Drain 
Year or Septic Year(s) Septic Tank 

AOC Building and System and/or Seepage Pits 
Number Site Name Location System Built Abandoned Backfilled 

1090 
Bldg 672 1 

TA-111 1959 199 1 Late 1990s 
Septic System 
Live Fire 

Lurance Septic system is sti ll in 
1094 Range East Unknown Unit is active 

Septic System 
Canyon use 

1095 
Bldg 9938 Coyote Test 

197 1 Unknown 2005 
Seepage Pit Field 

111 4 
Bldg 9978 Coyote Test 

1971 Unit is acti ve 
No septic tank or 

Dry well Field seepage pit at this site 

1115 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

1116 
Bldg998 1A Solar Tower 

198 1 Unit is active 
Seepage pit is still in 

Seepage Pit Complex use 

1117 
Bldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well Complex seepage pit at this site 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows: 

A OC 
Number Site Name 

1090 Bldg 672 1 Septic System 

1094 
Live Fire Range East Septic 
System 

1095 Bldg 9938 Seepage Pit 

1114 Bldg 9978 Drywell 

1115 
Former Offices Septic 
System 

111 6 Bldg 998 1 A Seepage Pit 

111 7 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radionuclides 

Groundwater 
Location Depth (ft bi!.S) 

TA-Ill 473 

Lurance Canyon 107 

Coyole Test Field 300 

Coyote Test Field 41 

Solar Tower 
150 Complex 

Solar Tower 
150 

Complex 
Solar Tower 

150 
Complex 

1116 I and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage 
pits) so that locations for soil-vapor samplers and soil borings could be selected . 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COCs were released to the envi ronment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampl ing 
depths at each of these seven AOC sites are as follows : 

Buried 
Components Soil Sampling 
(Drain lines, Beneath 

Drywells) Drainlines, Type(s) of Drain System Passive 
Site Site Loca ted With Seepage Pits, and Soil Sampl ing Soil-Vapor 

Number Na me a Backhoe Drvwells Depths (ft b2s) Sa mpl in2 
Bldg 6721 

1090 Septic 2002 2002, 2005 Drainfield: 4, 9 None 
System 
Live Fire 

Drain field: Range Borehole I: 7, 12 1094 East 1999 1999,2005 
Borehole 2: 7, 12, 17, 22 

2002 
Septic Borehole 3: 7, II , 17, 22 
System 
Bldg 9938 

1095 Seepage None 1999,.2005 Seepage Pit: 8.5, 9.5 2002 
Pit 

1114 
Bldg 9978 

2002 2002 Drywell : 6, II None Dry well 
Former 

1115 Offices 
1999 1999, 2005 Dra infield: 5, I 0, 15, 20 None 

Septic 
Svstem 
Bldg 

Seepage Pi t: 9981A 
1116 

Seepage 
None 1999, 2005 Boreholes I & 3: 8, 13 None 

Pit 
Borehole 2: 8, 13. 5 

1117 Bldg 9982 None 1999, 2005 Drywell : II , 16 None Dry well 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA met
als, chromium VI , cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected atAOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs 
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC contamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity atAOC 1090 and , although not detected, the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity at AOC 1115, and Th-232 was detected slightly above the background activity at AOC 1116. Gross 
beta activity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that 
site , for performing the risk screening assessment, and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for 
characterizing the site , for performing the risk screening assessment, and as justification for the proposal 
ofCAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established forAOCs 1090, 1095, 1114, 1115, 1116, and 1117. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However, the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted radiologi
cal release . 
Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site, AOC 1090, was predicted 
to be low. 
In conclusion, human health ri sks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls. 

The total His and excess cancer risk values for the nonradiological COCs at the seven 
sites are as follows: 

Residential Land-Use Scenario 
Site Total Hazard 

Index Excess Cancer Risk 

0.28 I E-s• Total I 1.44E-6 Incremental 

0.00 7E-I O Total 

0.00 6E-I O Total 
0.00 I E-I OTotal 
0.00 7E- IO Total 
0.00 7E-10 Total 
0.00 5E- 10 Total 

< I < I E-5 

•value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR 7 2UI 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035, 1036, 1078, 1079, 1 084, 1 098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

\f~~ \)v"-~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
D. Pepe, NMED-OB 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1 089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
Ji~Lao~,gi£, SNL, MS 1 087 
P. Puissant, SNL, MS 1 087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

APR i 2005 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

April2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately 1,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index smied by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 tlu·ough 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Technical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
ARICOC number, an individual cross reference summary sheet is provided. 
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1113 
1113 
1113 
1113 
1113 
1113 
1113 
1113 
1113 

\ 1114 
1114 
1114 
1114 
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1114 

Site Name 

Bldg. 6597 OW 
;Bldg. 6597 OW 
Bldg. 6597 OW 
Bldg. 6597 OW 
Bldg. 6597 OW 
Bldg. 6597 OW 
Bldg. 6597 OW 

.Bldg. 6597 OW 
Bldg._ 6597 OW 
·Bldg. 9978 OW 
. Bldg. 9978 OW 

Volume 5 
Volume 5 
Volume 5 
Volume 5 
Volume 5 
Volume 5 
Volume 5 
Volume 5 
Volume 5 
Volume 7 
Volume 7 
Volume 5 
Volume 5 
Volume 5 

605783 
605783 
605783 
605783 
605783 
605783 
605783 
605783 
605783 
605731 
605731 

DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ERSampleiD Sample# 

. 060050-002 '26-SEP-02 
:6597/1113-0W1-BH1-10-S ·060051-002 :26-SEP-02 
6597/1113-0W1-BH1-5-S 060050-002 '26-SEP-02 
6597/1113-0W1-BH1-10-S (060051-001 ;26~SEP~o2 

,6597/1113-0W1-BH1-5-S 060050-001 i26-SEP-02 
6597/1113-0W1-BH1-10-S 0060051-002 '26-SEP-02 

;6597/1113-0W1-BH1-5-S ______ " ____ .. :o6oo5o-oo2 ;26-SEP~02 

'6597/1113-0W1-BH1-10-S :060051-002 i26-SEP-02 -- .. ...,,.. ···-··~-~-.-- ... --·«• 

6597/1113-0W1-BH1-5-S : 060059:.00_2. . . -- . - !26-SEP-02 
~9978l1114-0W1-BH1~11:~=-.. -· .. , j059924-003 i23-SEP-02 
'9978/1114-0W1-BH1-6-S i059923-003 i23-SEP-02 

~, --- ~ ,.., -., ... ~,... 

SOIL 
SOIL 
SOIL 
SOIL 

•SOIL 
SOIL 
SOIL 
SOIL 

·SOIL 
SOIL 

:SOIL 

605730_, :9978/11_!~-~[)IJIJ1:§H1:11-S .......... 0599~4:0.02 ... J23-SEP-02 SOIL 
605730 i9978/1114-0W1-BH1-6-S _ . . j059923-002 _ . !23-SEP-02 :soiL 

. 605730- i9978i1114-0W1:BHi~11=s ... - . ··'"]()59924:oo2--··----·r23=SEP-o2 SOIL 

1114 Bid~: 9978 ow volum; s··r ·6o573o- !9978t1114=ow1·:sH1:6:s ·-- --··· • · ·:a59923:oa2· ··v· · !23::-sE:r:o2 ·;soiL · 
.. ·. .. ... .. .. ... ·- ........ .. .. ' ..... •. - ---" ...... . •. .... ......... . ......... '""""·' .. J ... .... ...... . . .. 

1114 
1114 

:Bldg. 9978 OW Volume 5 i 605730 '9978/1114-0W1-BH1-11-S i059924-001 ;23-SEP-02 :sOIL 
·Bldg: 9978 ow •• Vol~~~-5 ... , ... 60573o----~997si1.114=Dw1:sH1 :5:5 ... ·· ---------·-;o59923.:0o1-------· !23=~iE:P-o2" · · -~soiL 
. . . ... ..... .. .................. L...... ·~-- . .. .• ...... ........ . ..... " -· ......... ,., ...... ,..,,.,,,, ........... . 
'Bldg. 9978 OW . Volume 5 i 605730 i9978/1114-0W1-BH1-11-S )059924-002 !23-SEP-02 )SOIL 
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DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 
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602817 SOLARDETOX-DF1-BH2-5-S 

602817 :sOLARDETOX-DF1-BH3-10-S 
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NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 56 of 58 
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GEL QC CROSS REFERENCE coc 602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP ER SAMP LOC DATE MATRIX LAB TEST BATCH# 

1115 F. Solar Offices SS 050049 001 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL VOA-8260 156044 

1115 F. Solar Offices SS 050049 003 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL BNA-8270 158016 
1115 F. Solar Offices SS 050049 003 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL Cr+6 158555, 158556 
1115 F. Solar Offices SS 050049 003 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL HE-8330 158012 

1115 F. Solar Offices SS 050049 003 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL PCB-8082 158065 

1115 F. Solar Offtees SS 050049 003 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 

1115 F. Solar Offices SS 050049 003 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 

1115 F. Solar Offices SS 050049 004 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL GAMMA SPEC 158553 

1115 F. Solar Offices SS 050049 004 SOLARDETOX-DF1-BH3-5-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 

1115 F. Solar Offices SS 050050 001 SOLARDETOX-DF1-BH3-1 0-S 27-AUG-99 SOIL VOA-8260 158044 

1115 F. Solar Offices SS 050050 003 SOLARDETOX-DF1-BH3-1 0-S 27-AUG-99 SOIL BNA-8270 158016 

1115 F. Solar Offices SS 050050 003 SOLARDETOX-DF1-BH3-1 O-S 27-AUG-99 SOIL Cr+6 158555, 158556 

1115 F. Solar Offices SS 050050 003 SOLARDETOX-DF1-BH3-10-S 27-AUG-99 SOIL HE-8330 158012 

1115 F. Solar Offices SS 050050 003 SOLARDETOX-DF1-BH3-1 0-S 27-AUG-99 SOIL PCB-8082 158065 

1115 F. Solar Offices SS 050050 003 SOLARDETOX-DF1-BH3-1 Q-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 

1115 F. Solar Offices SS 050050 003 SOLARDETOX-DF1-BH3-1 0-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 

1115 F. Solar Offices SS 050050 004 SOLARDETOX-DF1-BH3-1 0-S 27-AUG-99 SOIL GAMMA SPEC 158553 

1115 F. Solar Offices SS 050050 004 SOLARDETOX-DF1-BH3-1 0-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 

1115 F. Solar Offices SS 050052 001 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL VOA-8260 158044 

1115 F. Solar Offices SS 050052 003 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL BNA-8270 158016 

1115 F. Solar Offices SS 050052 003 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL Cr+6 158555, 158556 

1115 F. Solar Offices SS 050052 003 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL HE-8330 158012 

1115 F. Solar Offices SS 050052 003 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL PCB-8082 158065 

1115 F. Solar Offices SS 050052 003 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 

1115 F. Solar Offices SS 050052 003 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 

1115 F. Solar Offices SS 050052 004 SOLARDETOX-DF1-BH2-5-5 27-AUG-99 SOIL GAMMA SPEC 158553 

1115 F. Solar Offices SS 050052 004 SOLARDETOX-DF1-BH2-5-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 

1115 F. Solar Offices SS 050053 001 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL VOA-8260 158044 

1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-10-S 27-AUG-99 SOIL BNA-8270 158016 
----- ------------~-

SDG 99092288 



GEL QC CROSS REFERENCE COC602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP ER SAMP LOC DATE MATRIX LAB TEST BATCH# 

1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF 1-BH2-1 0-S 27-AUG-99 SOIL Cr+6 158555, 158556 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL HE-8330 158012 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF 1-BH2-1 0-S 27-AUG-99 SOIL PCB-8082 158065 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-10-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 
1115 F. Solar Offices SS 050053 004 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL GAMMA SPEC 158553 
1115 F. Solar Offices SS 050053 004 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 
1115 F. Solar Offices SS 050055 001 SOLARDETOX-DF1-BH 1-5-S 27-AUG-99 SOIL VOA-8260 158044 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL BNA-8270 158016 ' i 

1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL Cr+6 158555, 158556 

1115 F. Solar OffiCes SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL HE-8330 158012 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL PCB-8082 158065 

1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 

1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 

1115 F. Solar Offices SS 050055 004 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL GAMMA SPEC 158553 
1115 F. Solar Offices SS 050055 004 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 

1115 F. Solar Offices SS 050056 001 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL VOA-8260 158044 

1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL BNA-8270 158016 

1115 F. Solar Offtces SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL Cr+6 158555, 158556 

1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL HE-8330 158012 

1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL PCB-8082 158065 

1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 

1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL TOTAL-CN 158099, 156110 

1115 F. Solar Offices SS 050056 004 SOLARDETOX-DF1-BH1-1 0-S 27-AUG-99 SOIL GAMMA SPEC 158553 

1115 F. Solar Offices SS 050056 004 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL GROSS-AlB 158646, 156647 

1116 Bldg. 9961A SP 050057 001 SOLAR 9981A-SP1-BH1-S.:S 30-AUG-99 SOIL VOA-8260 158044 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL BNA-8270 158016 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL Cr+6 158555, 158556 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL HE-8330 158012 

SDG 99092288 



RECORDS CENTER! 
ORIGINAL COPY 

October 1, 1999 

Laboratory Identification: 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC- 602820 

9909228A 
ARCOC- 602817 

9909228B 
Case No. 7223.230 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Bo){ 30712 
Charleston, South Carolina 29417 

Express l'rlail Deliverv and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summarv: 

Sample receipt 

RECEIVED 
OCT I 1 1999 

SNUSMO 

Fifty-seven soils and eleven aqueous samples were collected by Sandia on August 
27, 30 and 31. September 1st, 2nd and 7,1999. The samples arrived at General 
Engineering Laboratories, Inc., (GEL) Charleston, South Carolina on September 8. 1999, 
for Environmental Analyses. Cooler clearance {screening, temperature check, etc.) was 
done upon login. The cooler arrived without any visible signs of tampering or breakage 
and with custody seals intact. The ~amples were delivered with chain of cu~tody 
documentation and signatures. 

The temperature of the samples was 4°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW-846 
procedures and GEL SOP. 

GENERAL E'.JG!NEER!'.JG LAI-30RATOR1ES 
PO Bm 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171· Fax (803l 766-1178 
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-
The samples were received as. follows.: 

ARCOC SDG# #of samples Collection Date Date Rec'd bv Lab ] 
602820 9909228A 4 08/31/99 -
602817 9909228B 64 08/27.30.3 I/99 

9/1 9/2J99 

The laborarory received the following samples: 

Laboratory ID 
602820: 
9909228-01 
9909228-02 
9909228-03 
9909228-04 
602817: 
9909228-05 
9909228-06 
9909228-07 
9909228-08 
9909228-09 
9909228-10 
9909228-11 
9909228-12 
9909228-13 
9909228-14 
9909228-15 
9909228-16 
9909228-17 
9909228-18 
9909228-19 
9909228-20 
9909228-21 
9909228-22 
9909228-23 
9909228-24 
9909228-25 
9909228-26 
9909228-27 
9909228-28 
9909228-29 
9909228-30 
9909228-31 
9909228-32 
9909228-33 

Description 

050109-001 B9938-SP1-BH1-9..5-S 
050109-003 B9938-SP1-BH1-9.5-S 
050109-004 B9938-SP1-BH1-9.5-S 
050110-005 B9938-SP1-BH1-9.5-TB 

050049-001 SOLARDETOX-DF1-BH3-
050049-003 SOLARDETOX-DF1-BH3-
050049-004 SOLARDETOX-DF1-BH3-
0500SO-OOI SOLARDETOX-DFl-BHJ-
050050-003 SOLARDETOX-DFl-BID-
050050-004 SOLADEXTOX-DF1-BH3-
050052-001 SOLARDETOX-DF1-BH2 
050052-003 SOLARDETOX-DF1-BH2-
050052-004 SOLARDETOX-DF1-BH2-
050053-001 SOLARDETOX-DFl-BIU-
050053-003 SOLARDETOX-DFl·BIU-
050053-004 SOLARDETOX-DF1·BH2-
050055-001 SOLARDETOX-DFl-BHl-
050055-003 SOLARDETOX-DFl-BHl· 
050055-004 SOLARDETOX-DFl-BHl-
050056-001 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFI-BHl-
050056-004 SOLARDETOX-DF1-BH1-
050057-001 SOLAR-9981A-SP1-BH1-
050057-003 SOLAR 9981A-SP1-Bffi 
050057-004 SOLAR 9981A-SP1-BH1 
050058-001 SOLAR 9981A-SP1-BH1 
050058-003 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A-SP1-BH1 
050059-001 SOLAR 9982-DWl-BHl-
050059-003 SOLAR 9982-DWI-BHl-
050059-004 SOLAR 9982-DWl-BHl-
050060-001 SOLAR 9982-DWl-BHl 
050060-003 SOLAR 9982-DWl-BHl 

CiENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8 I 71 • Fax (803) 766- I I 78 

09/8/99 I 
09/8/99 
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The laboratory received the following s:ur..?les: 

Laboratorv ID 
602817: 
9909228-34 
9909228-35 
9909228-36 
9909228-37 
9909228-38 
9909228-39 
9909228-40 
9909228-41 
9909228-42 
9909228-43 
9909228-44 
9909228-45 
9909228-46 
9909228-47 
9909228-48 
9909228-49 
9909228-50 
9909228-51 
9909228-52 
9909228-53 
9909228-54 
9909228-55 
9909228-56 
9909228-57 
9909228-58 
9909228-59 
9909228-60 
9909228-61 
9909228-62 
9909228-63 
9909228-64 
9909228-65 
990!)228-66 
9909228-67 
9909228-68 

Case Narrative 

Description 

050060-004 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DW1-BH1 
050061-003 SOL.<\.R 9982-DWl-BBl 
050061-004 SOLAR 9982-DWl-BBl 
050062-001 LFR-DF1-BH1-7-S 
050062-003 LFR-DF1-BHI-7-S 
050062-004 LFR-DFl-BHl-7-S 
050063-001 L.FR-OFl-BHl-U-S 
050063-003 LF:R-DFl-BHl-12-S 
050063-004 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BHl-7-MSJMD 
050064-003 LFR-DF1-BH1-7-MSIMD 
050064-004 LFR-DFl-BHl-7-MS/MD 
050065-001 LFR-DF1-BH2-7-s 
050065-003 LFR-DF1-BH2-7-S 
050065-004 LFR-DF1-BH2-7-S 
050066-001 LFR-DFI-BH2-l2-S 
050066-003 LFR-DF1-BH2-l2-S 
050066-004 LFR-DF1-BH2-12-S 
050067-001 LFR-DF1-BH3-7-S 
050067-003 LFR-DF1-BH3-7-S 
050067-004 LFR-DF1-BB3-7 -S 
050068-001 LFR-DFI-BID-12-S 
050068-003 LFR-DFl-BID-12-S 
050068-004 LFR-DFI-BID-12-S 
050069-005 LFR-DF1-BB3-GS 
050069-006 LFR-DF1-BH3-GRAB 
050069-007 LFR-DFl-BID-RCRA 
050069-008 LFR-DF1-BH3-SVOC 
050069-009 LFR-DF1-BH3-HE 
050069-010 LFR-DF1-BH3-CN 
050069-011 LFR.-DF1-BH3-CR6+ 
050069-012 LFR-DF1-BH3-PCB 
050069-013 LFR-DF1-BB3-EB 
050069-014 LFR-DF1-BH3-TB 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are contained in tbe 
analytical case narratives in the enclosed data package. 

GENeRAL J-:NGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 7ofi·ll78 

""" ~, Pnnh·d Pn rl·;._·~ dct! p.tJX'r. 
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Internal Chain of Custodv: 

Custody was maintained for ail ,~,;amples. 

Data Package: 

The enciosed data package contains the following sections: Case Narrative. Chain 
of Custody, Cooler Receipt Checklist. Qualifier Flag and Dara Package Definitions, 
Sample Data, QC Summary and Raw Data. 

This data package, to the best of my knowledge. is ln compliance with technical and 
administrative requirements. 

fc:snls9909228 

rf~,i/4 .. .J J1. iJ ~ 
/IYV Edith M. Kent 

Project Manager 

GEJ\ERAL ENG!Nl~ER1NG LABO~ATORIES 
PO Box 30712 • Charbton. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 

.C, PrltHt\1 ~ITl r~.. .... _.~ ,.:k·d p:lplT 
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Sample Analysis: 

CASE NARRA1'IVE 
SNLS 

SDG# 992285-VOA 
Anlllysls by GC/MS 

The following :s.:unples were analyzed for Vollllile Organic Compounds usiJlg the analytical protocol from 
EPA SW-846 Third Edition, Method &260A, Revision l, September 1994: 

Laboratory N11mber 

990922 &-l) l 
9909228-05 
9909228-08 
9909228-11 
990922&-14 
9909228-17 
990921&-20 
990922&-n 
9909228-26 
9909221-29 
9909221-32 
9909221-35 
9909228-38 
9909228-41 
9909228-44 
9909228-47 
9909228-50 
9909228-53 
9909228-56 
QC646985 
QC646986 
QC64<i987 
QC646988 
QC6469S9 
QC'647288 
QC6472S9 
QC647660 
QC64766l 

System Co.o1lpntion: 

Sample Description 

050109..001 B9938-SP1-Bill-9.5-S 
050049-001 SOLARDETOJC-DFI-BH3-
050050~01 SOLARDETOX-DFI-BH3-
050-052-001 SOLARDETOX-DFI-:BH2 
050053-001 SOLAF.:DETOX-"DFI-BB2-
0.S005S-OOI SOLARDETOX-DF1-BHI-
0500S6.001 SOLARDETOX-DF1-BHl-
050057-00lSOLAR-998lA·SP1-BHl-
050058..001 SOLAR 9981 A·SPI-BHl 
050059..001 SOLAR 9982-DWl-BHI· 
05006\J-001 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWI-BHl 
050062-001 LFR-DFl-BHl-7-S 
O.'iOO<i3-001 LFR-DFI-BH1·12-S 
050064-001 LFR-DFl-BHl-7-MSIMD 
050065-001 LFR-DF1-BH2·7-8 
050066-001 LFR-DF1-BH2-l2-S 
0.50067-0CH LFR-DFl-BlD-7-S 
050068-001 LFR-DF1-BH3·12-S 
VBLKO I (B!anlc) 

VBJ.K.OILCS (Laboratory Control Sample) 
G50064-i!OIMS (Matrix Spike) 
050064-00lMSD (Matrix Spike Duplicate) 
VBLK.02LCSD (Laboratory Centro£ Sample Duplicate) 
V:BLK02 (Blank) 
VBLK.02LCS (Laboratory Control Sample) 
VBLK.03 (Blank) 
VBLK03LCS {Labontory Control Sample) 

The laboratory util.i= a variety of instroment configurations for volatile analyses. These analyses are 
a~r:ompli$hed using one or more of the GC and MS couplings, as follows: 

GCIMS 

S890 Series ll/5970 
5890 Series II I 5972 
6890 Series I 5913 

Interfnee 

Jet Se-pzrator 
Dir~ct 

Direct 

~ SDG# 9922&S - VOA 
Page 1 of3 

Purge and Trap-Concentrator I 
Autosampler 
Tekmar 2000 I Archon 
014560 f Archon 
Tekmar 3000 I Precept 
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6&90 Sc:ric:~. I 5973 
6890 Series I 5973 

Direct 
Direct 

014560 /DPM-16 
Teb:na!- 2000 I An:hon 

Chromatographic Column: 

Chromatngrnphic sep:uatinn of volatile components is accomplished through analysis on one or more of 
the following collUllllS: 

J&Wl 
J&Wl: 

DB- 624, 60 m lC. 0.32 IDIIL, 1.8um (ide.1tificd by the J& Wl designation) 
DB- 624,75 m x 0.53 mm. 3 um (identified by the J&W2 designation) 

Rtxl 
J&W3 

Rlx Volatiles, 60 m x 0.53 mm, 1.5 urn (identified by the Rbt VOA designation) 
DB-<i24, 60 m x 0.25 mm., 1.4 um (identified by the J&W'3 designation) 

Samples are prepared using Purge and Trap samplers containing the following P & T trap: 

VOCAR13 3000: Carbopa.:k B/ C.boxen 1000 & l 00 I 

The samples reported in this SDG were analyzed on one or more oftbc following inslrumtt~t systan.s 
(instrument systems arc identified by the instrument ID designations listed belaw wbic;h can b6 fU\1.1\d on 
the nw data or iodividual form headers): 

Instrument m System Confituntion Chromatographic P&T 
Column Tnp 

YOAl ffi>58901HP:5970 J&W2 VOCARB3000 
VOA2 HP68901HP5973 J&W3 YOCARB3000 
YOA4 HP58901HP5972 J.Ux VOA VOCARB 3000 
YOA5 HP5890/HP5972 J&W3 VOCARB3000 
VOA7 HPS890/HP5972 RtxVOA VOCARB3000 
VOA8 HP68901HP5973 I&W3 YOCARB3000 
VOA9 HP68901HP5973 J&W3 Teuax/Silicagelf 

Charcoal 

Iwtrume.11t Calibration: 

Th8 instrument was properly cn.librated. 

For a complete list of data files for the initial calibration, see the Cah"bration History Report 

Holdi.n.g Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries i.n all samples were within~ required acc"Ptance limits. 

~ SDG# 99228S- VOA 
Page 2 of3 
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Internal Standard areas in all samples w~l'C within the required acceptauce limits. 

Blanks: 

There were no target analytes detected in the method blanks above the required reporting limit 

Spike Analyses: 

The matrix spike (MS) and matrix ~pike duplicate (MSD) were analyzed on the following Sample Number: 

9909228-44 050064..001 LFR-DFI-BH1·7·MSIMD 

All analytes in the MS andMSD were wii:hln lhe required acceptance ll.mi.ts for percentrecovezy. 

All analytes in the MSIMSD ~et WCR within the required acceptance limits for relative pem:nt: diff=. 

Laborawry Control Slunples: 

All analyte$ in the laboratory contJ:ol ~ample (LCS) 11Dd laboratory control sample duplicate (LCSD) were 
withiu the required acceptanCe funits for percent JeCOvery. 

All analytes. in the LCSJLCSD set were within the required acceptance liaJjts for relative percent 
diffeJ:Cncc:. 

Dllutions: 

lhc samples in this SDG did not require dilutions. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

General Comments; 

Data files assooiated with both the initial calibration and continuing cahbration check may have been 
manlla.lly ~ to correct misi<kutinc:ation of peU:; by the integration software. Manual integntions 
are performed bec3Wle of poor peak shapes exhibited by selective compounds at low concentrations, or as a 
result of overlappiog retention time windows of similar isomeric compounds contained on 1h1:: extended 
reporting list. If applicable, peak profiles far the affected compounds are contained in the raw data section. 

n ~ i 1"\ 
The preceding narrative has been reviewed by:U.~!!¢ W 3Jt:>-v.. 

SDG# 99228S - VOA 
Page3 of3 

Date: ·. v- ·::~.- "~'\ 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 99Z28W-VOA 
Analysis by GC/MS 

The following sampl~s were analyzed for Volatile Orgllllic Com?ounds using 1he analytical protocol from 
EPA SW-&46 Third Editi.on, Method 8160A, Revision i, Septclllber 1994: 

Laboratory Number 

9909228-04 
9909228-67 
9909228-68 
QC647130 
QC647662 
QC641663 

System Configuration: 

Sample Des~ription 

050110-005 B9938-SP1-BH:l-9.5-T 
050069-013 LFR-DFl-BH3-EB 
050069-014 LFR-DFI-BH3-TB 
VBLKOILCSD (Laboratory Control Sample Duplicate) 
VBLKOl (Blank) 
VBLKOlLCS (Laboratory Control Sample) 

The laboratory utilizes a variety of instrument configurations for volatile analyses. These analyses are 
accomplished using one or more of the GC and MS couplings, as foUows: 

GCfMS 

5&90 Series II f 5970 
5&90 Series. II I 5912 
6890 Series I :5973 
6&90 Series /5973 
6890 Series / 5973 

Chromatographic Column: 

Interface 

Jet Separator 
Direct 
Direct 
Direct 
Direct 

Pnr&:e and Trap-Coueentrator I 
Autosampler 
Tekmar 2000 I Archon 
OI 4560 I A.rchon 
Telanar 3000 I Precept 
0!4560/DPM-16 
Tekmlll" 2000 I Archon 

Chromatographic separation of volatile components is accomplished through an~ lysis on one o:-more of 
the following columns; · 

J&Wl 
J&W2: 
Ro:l 
J&W3 

DB- 624, 60 m x 0.32 mm, L8um ([dentified by the J&Wl designation) 
DB - 624,75 m :x. 0.53 mm, 3 um (identified by the J&W2 designatiQn) 
R:x Volatiles, 60 m x 0.~3 mm, 1.5 um (identiri~d by the R:X VOA designation) 
DB-624, 60 m x 0.25 mm, 1.4 um (identified by the J&W3 designation) 

Samples are prepared using ?urge and Trap samplers containing the following P & T trap: 

VOCARB 3000: Carbopack B/ Car box en 1000 & l 00 1 

SDG# 99228W- VOA 
Page l of3 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on ane or more of the foJJowing instrument syste:ms 
(instrument systems lii"C identified by the instrument ID designations listed below which can be found on 
the raw data or individual fonn headers): 

Instrument ID System Cou:fir~uration Cb.rnmato[lraphic P&T 
Column Trap 

VOA1 HP58901HP5970 J&W2 VOCARB3000 
VOA2 HP689{)1HP5973 J&W3 VOCARB3000 
VOA4 HP589{)f.HP5 9-72 RtxVOA VOCARB 3000 
VOA5 IIP5890fBJ.>5972 J&W3 VOCAR.B 3000 
VOA7 HP58901HP5972 RixVOA VOCARB3000 
VOA8 HP68901HPS973 J&W3 VOCARB3000 
VOA9 HP68901HP5973 J&W3 Tenax!Silicage II 

Charcoal 

Instrument Calibration: 

The instnunent was properly calibrated. 

For a complete list of data files for the initial calibrntion, see the Calibration History Report. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surropt~: 

SWTogate recoveries in aU samples were within the required atx:eptance funi.t:s. 

Internal Standards: 

Internal Standard areas in all samples were within the required acceptan~ limits. 

Blan!4: 

There were: oo target analytes detec;red in the method blank above the required reporting limil 

Spike Analyses: 

The analysis of a matrix spike (MS) and matrix spike duplicate (MSD) was not required for the samples in 
chis SDG. 

SDG# 99228W- VOA 
Page 2 of3 
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Laboratory Control Sampl~ 

AH analytes in th:o: laboratory control sample: (LCS) an.d laboratory contra! sample: duplicate {LCSD) were 
within the required acceplallce limits for percent recovery. 

All analyte! in the LCSILCSD set were within the required acceptance limits for relative percent 
difference. 

Dilutions: 

Samples in this SDG did not require: dilutiollll. 

Non Conformance Rt:ports: 

7bere were no Nonconfonnanc:e Reports associated with this SDG. 

G~u~ral Comments: 

Data :flies associated with both rb.e initial calioratioo an.d continuing cal.ibratioo. check :nay have been 
ma:nuaily integrated to correct misidentification of peaks by the integration software. Manual integrations 
are performed because of poor peak shapes eldllbited by 5elective compounds at low concentraiions, or as a 
result of overlapping retention time windows of siiJ1illlr isomeric compounds contained on the o..'tlmded. 
reporting list. If applicable, peak. profiles for the affected compounds are contained in the raw data section. 

~ The preceding narrative has '-'een reviewed by: ~,_lga "'- rL 

SDG# 99228W- VOA 
Page3of3 

Date; \\:J-()'-l_ "'!S, 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: S NLS003 96 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page I of 33 

Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
-----

VQbtile Organics 

QC646985 BLA~ 158044 
1 , 1-Dkhloroethy lene 

Benzene 
Chlorobenzene 

Toluene 

Ttichloroetl:iylene 
•Bmmofl\lorobem.ene 

• Dibromofluorometh ane 
*Tolucne-d8 

l ,1,1-Trichloroethll!lc 
1.1.2.2-Tetrachloroethane 

1,1,2-T cichloroethane 
1,1-Dicbloroethane 

l ;2-Di chi oroethane 

1,2-Dichloropropane 
1,2-cis-Dichloroethylene 
1,2-trans-Dicbloroethylene 

2-Butanone 
2-Hexanone 

4-Melbyl-2-pentanone 
Acetone 
Bromoform 
Carbon Disulfide 
Catbon Tetrachloride 
Chlorodibromornethane 

Chloroethane 
Chloroform 
Dichlorobrorr.omethme 
Elhylbemem: 
Methyl Bromide 
Methyl Chloride 

Methylene Ch:oride 

Styrene 

Tetrachloroernylen" 

Vinyl Acetate 
Vinyl chloride 

Xylenes (TOT A[,'! 
cis- J ,3-Dichloropropylene 

trans-! ,3-Dichi(lrOpropylene 

50.0 

50.0 

50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

----

ND uglkg MAP 09/C'Ii/99 0900 
ND ug/kg 
Nl> uglk.g 
ND uglkg 
ND uglkg 
53 ug/kg :107 (73.0- 129.) 

49 ug!kg 97.4 (66.0- 117.) 
50 ug!kg tOO (73.0- 122.) 

ND ugkg 
NO ugkg 

ND uglkg 
ND uglkg 
ND ugllcg 

ND ug/kg 

ND uglkg 

ND uglkg 
ND ug/kg 

ND uglkg_ 

ND ugl.kg 

ND uglkg 
ND ug!Xg 
ND ug!l:g 

ND llg/kg 

ND ug/kg 
ND ugikg 

ND uglkg 

ND ug/kg 
ND ug.lkg 
ND uglkg 

ND uf9'kg 

ND ug/kg 

ND ug/k.g 
ND uglkg 

ND ug/J<g 
ND uglkg 

ND uglkg 

ND uglk.g 

ND uglkg 
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QC Summar)' Report 

Project Description: RFP IIAJ2480A 

cc: SNLS003% Lab. &mlp\c lD: 990022~% Report Date·. October {)1' 1999 1'age 2of33 

·-·----·-·· 
Saznple/Param et er Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
---·· 
QC647128 BLANK 158072 

I , 1-Dichloroethylene u :-.JD ug/1 MAP 09/10/99 0900 
Benzene u ND ugll 
Chlorobrozene u ND uw'J 
Toluene u ND ugll 
Trichloroethylene u ND ugll 
~Bromotluornbenzene 50.0 59 ug/1 118 (73.0- 129.) 
*Dibrornofluorome(hanc 50.0 46 ugll 91.3 (66.0- 117 .) 
"'Toluenc-d8 50.0 51 ugfl 103 (73.0- 122.) 
I, J ,1-Tricllloroethane u N.D ug/1 
l, 1 .2.2-Tetrachloroethane u ND ugll 
I, I ,2-Trichloroethane u ND ug/1 
1, 1-Dith\otoethane u ND ugll 
1 ,2-Dichloroethane u ND ug/1 
1 ,2-Dichloropropane u ND ug/l 
1,2-cis-Dichloroethylene u ND ug/1 
1 ,2-tnms-Dichloroethylene u ND ugll 
2-Butanone u ND ugll 
2-He:tanone u ND ug/1 

4-Methyl-2-pentanone u ND ug/1 
Acetone u ND ug!l 
Bromoform u ND ug/1 
Carbon Disulfide u ND "Ug/1 
Carbon Tetrachloride u ND ug/1 
Cblorodibromomethane u ND ugfl 
Cbloroelhane u ND \lg/1 
Chlorofonn u ND ugtl 
Dichlorobromomethlll\e u ND ugfl. 
Ethyl benzene u NO 1.lg/l 
Methyl Bromide u ND ugll 
Methyl Chloride u ND ugtl 
Methylene Chluride u ND ug!l 
St)'rene u ND ugfl 
Tetrachloroethylene u ND ugll 
Vinyl Acetate u ND ugll 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ug/l 
cis-! ,3-Dichloropropytene u ND ugll 
trans-!, 3-Di chloropropylene u ND ugll 

QCM7131 BLANK 158072 
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QC Summary Report 

Projec( Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample 10: 990022&% Report Da\e: October 0"1, l 999 Page 3 of33 

SaJnple/Parametcr Type Batch NOM Sam pit: Qual QC Units RPD% REC% Range Analyst Date Ti~ 
--·-· -·-·--

1,1-Dichl oroethylene u ND ugll MAP09110/99 1041 
Benrene u ND ug/1 MAP09/t01\)9 1041 
Chlorobenzene u ND ug/1 
Toluene u ND ugll 
Trichloroethylene u ND ug/l 
"Bromofluorobenlene 500 591) llg/1 117 (73.0 -129.) 

• Dibromofluoromethane 500 450 ug/J 90.6 (66.0. 117.) 
•Toluene-dB 500 510 ugll 103 m.o-122.) 
I , l,l-T richloroecnane u ND ug/1 
I, I .2.2-Tetrachloroethane u ND ug/l 
1,1,2-Trichloroethane u ND ug/1 
1, l· Dichloroethane u ND ug/1 
1,2-Dichloroetbane u ND ugll 
1,2-Dichloropropane u ND ug/1 
1,2-cis-Dichloroethylene u ND ug/1 
1 ,2-trans-D i chloroetby lene u ND u8fl 
2-Butanone u ND ug/l 
2-Hexanone u ND u8fl 
4-Metbyl-2-penranone u ND ug/1 
Acetone u ND ugl] 
Bromoform u ND ug/l 
Carbon Disulfide u ND ugll 
Carbon Tetrnchloride u ND ugll 

Chlorodibromomethane u ND ug/1 

Chlomethane u ND ug/1 
Chloroform u ND ugll 
Dichlorobromomethan e u ND ug/l 
Ethylbem:ene u ND ugll 
Methyl Bromide u ND ug/1 
Methyl Chloride u ND ug/1 
Methylene Chloride u ND ug/1 
Styrene u ND llgll 

Tetrachloroethyfent: u ND ug/1 
Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ug/1 
cis-! ,3-Dichloroprop~·l ene u ND ug/1 
trans-1,3-Di chI oro propylene u ND ug/1 

QC647288 BLANK 158044 
1,1-Dichloroethy!ene u ND ugllcg MAP 091 l 0/99 0900 

282 



QC Summary Re)Xlrt 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Date: October 07, 1999 Page 4 of33 

Sampl~arameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Bcm:<::ne u ND uglkg MAP 09/10/99 0900 

Chlorobenzene u ND uglkg 

T<Jiuene u ND ug/kg 

Trichloroethylene u ND uglkg 

*Brom<Jfluorobenzene 50.0 S9 ugfk:g 118 {73.0- 129.) 

~ Dibrornofluoromethane 50.0 46 uglkg 91.3 {66.0- 117.) 

*Toluene-d8 50.0 51 uglkg 103 (73.0. 122.) 

1,1,1-Trichloroelhane u ND uglkg 

1, I ,2,2-Tetrachloroethane u ND uglkg 

1, 1,2-Trichloroethane u ND uglkg 

I, 1 -Dichloroethane u ND ugfk:g 

1,2-Dichloroethane u ND uglkg 

1,2-Dichloropropane u ND uglkg 
1 ,2-cis-Dichlomethylene u ND uglkg 
1 ,2- trans-Dich 1 oroethylene u ND ug/kg 

2-Butanone u ND uglkg 
2-Hexanone u ND ug/kg 
4-Merhyl-2-pentanone u ND uglkg 

Acetone u ND uglkg 

Bromoform u ND uglkg 

Carbon Disul!ide u ND uglkg 

Carbon Tetrachloride u ND ugllcg 

Cblorodibromomethane u ND uglkg 

Chloroetbane u ND ugfk:g 

Chloroform u ND uglkg 

Dichlorobromomethane u ND uglkg 
Ethyl benzene u ND uglkg 

Methyl Bromide u ND ug/kg 
Methyl Chloride u ND uglkg 
Methylene Chloride u ND ug!kg 
Styrene u ND ug/kg 
Te!l'achloroethylene u ND llglkg 
Vinyl Acetate u ND uglkg 
Vinyl chloride u ND uglkg 
Xylenes (TOTAL) u ND ug!kg 

cis-1 ,3-Dichloropropylene u ND ugfkg 
lrans-1 ,3-Dichloropropylene u ND uglkg 

QC647660 BLANK 158044 
I, 1-Dichloroethylene u ND uglkg MAP 09/10/99 2228 

Benzene u ND ug/kg 
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QC Summary Report 

Project Description: RFP#AJ24BOA 

cc: SNLS00396 Lab. Sample 10: 9909218% Report Date: October 07, 1999 Page 5 of33 

------ ··-------·· 
Sampl~arameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

-------------- -----------------------------
Chlorobenzenc 
Toluene 
Tri~hloroethylene 

• l:lromofluorobenzene 
• Dibromofluoromethane 
*Toluene-dB 
l,l,J-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 

1, 1-Dichloroethane 
1.2-Di<:hloroethane 

I ,2-Dichloropropane 
1 ,2-ds-Dic:hloroethylece 

1.2-rrans-Dichloroethylene 
2-Butanooc 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorodibromomethane 
Ch!oroethane 
Chlomform 

Dichlorobromomethane 

Ethylbenzene 
Methyl Bromide 
Methyl Chloride 

Methylene Chloride 
Styrene 

Tetrach loroelh ylene 

Vinyl Acetate 
Vinyl chloride 
Xylenes (TOTAL) 

cis-1,3-Dlchloropropylene 
trans-1.3-Dichloropropy!ene 

QC647662 BLANK 158072 
1,1-Dic:hlomethylene 
Benzene 
Chlor()bem:ene 

50.0 
50.0 
50.0 

u MAP 0911 0199 2228 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

U ND ug/) 

U ND ug/l 
I) ND ugll 

116 (73.0-129.) 
93.5 (66.0 -117.) 
105 (73 .0- 122.) 
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QC Summary Repon: 

Project Description: RFP#N2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 6 of33 

-----
Sample/Par.unete r rype llatcb NOM Sample Qual QC Unil$ RPD% REC"''o Rllll:~ Analyst Date Time 

Toluene u ND ugll MAP 09110/99 1nH 
Trichloroethylene u ND ug/1 

*Bromofluomben~ene 50.0 58 ugfl 116 (73.0- 129.) 
• DibromofluoromeChi\Ile 50.0 47 ugfl 93.5 (66.0. 117.) 

•To1uene-d8 50.0 52 ugfl 105 (73.0- 122) 
l.l, !-Trichloroethane u ND ugfl 
1 ,1,2.2-Tetrnchloroethane u ND llg/1 

I ,1,2-Trichloroethane u ND ug/1 

I ,1-Dichloroethane u ND ug/1 
1,2-Dich!oroel:hane u ND ugll 

I, 2· Did\loropropane u ND ug/1 
1.2-cts-Dichloroethylene u ND ug!l 

1,2-uans-Dichloroethylenl': u ND ug/1 

2-B\ltan,me u ND ug/1 
2-Hc~~;anone u ND ug/1 

4-Metbyl-2-pentanone u NO uWJ 
Acetone u ND ugll 
BromGfonn u ND ug/l 
Carbon Disulfide u ND ug/1 
Carbon Tetrachloride u ND ug/1 
Chlorodibromorne:thane u ND ugfl 
Chloroethane u ND ug!l 
Chloroform u ND ug/1 

Dichlorobromomethane u ND ug/1 
Elhylberu;eue u ND ugll 

Methyl Bromide u ND ugll 
Methyl Chloride u ND ugfl 
Methylene Chloride u ND ugll 
Styrene u NO u~ 
Tetrachloroethylene u ND \lg/1 
Vinyl Acetate u ND ugll 
Vinyl chloride u ND ugll 

X~lenes (TOTAL) u ND ugll 
{;is-1,3-Dichloropropylene u ND ugll 
trans- J ,3-Dtchloropropylene u ND ug!l 

QC6469S6 LCS 158044 
1,1-Dichloroethylene 50.0 52 ug/kg 104 (70.0- 144.) MAP r:f)/0919~ 0748 
Bentc:ne 50.0 48 uglkg 95.9 (74.0- 133) 
Clllorobenzene 50.0 46 uglkg 92.8 (78.0- ]lg.l 
ToluClle 50.0 46 udk.g 91.0 (79.0. 129.) 
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QC Summary Repon 

Project Description: RFP #AJ24BOA 

~c: S:'IILS00396 Lab. Sample ID: 9909228% Report Date: October07.1999 Page 7 o(J3 

·-----
SampleiParam eter Type Batch NOM Sample Qual QC Units RPD% REC% Range Aoalyst Date nme 

·--- ·-----
Trichloroethylene 50.0 49 ug/kg 98.3 (69.0- 127.) MAP 091ffJ/99 0748 

*Bromofluorobcnzene 50.0 58 u!Y'kg 111 (73.0- 129.) 

*Dibromofluoromethane 50.0 49 ugl'kg 97.3 (66.0- 117.) 

*Toluene-dB 50.0 50 uWJcg 100 (7H-122.) 

QC647129 LCS 158071 
1,1-Dichloroethylenc 50.0 54 ugll lOB {70 .0 - 144.) MAP09110/99 0715 

Benune 50.0 51 ugll 102 (7 4.0 - 133 _) 

Chl orobenzene 50.0 48 ugll 95.9 (78.0- 118.) 

Toluene 50.0 49 ug/1 97.6 (79.0- 129.) 

Trichloroethylene 50.0 48 ugll 96.4 (69.0- 127.) 
*BromotJuorobenzene 50.0 59 ugfl 1]9 (73.0- 129.) 

'"Dibrornofluoromethane 50.0 45 ugll 90.1 (66.0- 117.) 

•Toluene-dB 50.0 50 ug/1. 101 (73.0- 122.) 

QC647289- LCS 158044 
1.1-Dichloroelhy!cne 50.0 54 ugfkg 108 (70.0- 144.) 

Benzene 50.0 51 uglkg 102 (74.0- 133.) 

Cb1oroberu;ene 50.0 48 uglkg 95.9 (78.0- 1!8.) 

Toluene 50.0 49 ug/kg 97.6 (79.0- 129.) 

Trichlocoethylene 50.0 48 ug!kg 96.4 (69.0 - 127.) 

• Bromotluorobenzene :50.0 59 ugllcg 119 (73.0-129) 

~Dibromofluoromethane 50.0 45 uglkg 90.1 (66.0- 1 17.) 

*Toluene-dB 50.0 50 uglkg 101 {73.0- 122.) 

QC647661 LCS 158044 

1,1-Dichloroethylene 50.0 57 uglkg 114 (70.0- 144.) MAP 09flOJ99 20!0 
Benzene 50.0 51 uglkg )OJ (74.0- 133.) 

Chlorobenzene :50.0 49 ug/kg 98.4 (7&.0- I 18.) 

Toluene 50.0 51 uglkg 101 {79.0. 129.) 

Trichloroelbylene 50.0 51 uglkg 103 (69.0- 127.) 
• Bro11i¢fluoro benzene 50.0 59 ug/kg 118 (73.0- 129.) 

• Dibromofluoromethane 50.0 48 r.:g!Jc:g 95.6 (66.0- 117.) 

"Toluene-dB 50.0 53 uglkg 106 (730 -122) 

QC547663 LCS 158[)72 
1 .1-Dichl Dro~thylene 50.0 57 ugll 114 (70.0- 144.) 

Benzene 50.0 51 ng!l 101 (74.0- 133.) 

Chlorobenzene 50.0 49 ugll 98.4 (78.0 -118.) 

Toluene 50.0 51 lllY\ 101 (79.0- 129.) 

Trichloroethylene 50.0 51 ug!! 103 (69.0- 127) 
kBrDtnOfluorobenzene 500 59 ugtl 118 {73.0- 129.) 

~Dibromofluoromethane 50.0 48 ug/l 95.6 (66.0- 117.) 
*Tolueoe-d8 50.0 53 ug/l 106 (73.0-122.:· 
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QC Summary Report 

Pro jeer Description: RFPMI24&0A 

cc: SNLS00396 Lab. Sample lD: 990922&% R~?Qrl Da.t~:: Octobet 01 , \ 999 'Page B of 33 

Samp[e/Parameter T:t{'e Batc:h NOM Sample Qu.U QC Onits JU>D% REC% llngc Analyst Date Tlllle 
----

QC646989 LCSDUP 158044 
1, 1-Dichloroethylene 50.0 54.0 55 uglkg 3.07 111 (0.00- 25 .0) MAP 09110/99 074<5 

Benzene 50.0 51.0 52 ugll:g 2..05 104 (0.00- 21.0) 

Chi oro benzene 50.0 48.0 49 uglkg 2.50 98.4- (0.00 - 15.0) 

To1uen<:: 50.0 49.0 50 ui/kg 3.33 101 (0.00- !5.0) 

Trichloroethylene 50.0 48.0 50 uglkg 3.80 100 (0.00- 18.0) 

•Bromofluorobenzene 50.0 60 ugllcg 120 (73.0- 129.} 

*Dibromofluorom~thane 50.0 45 uglkg 90.3 (66.0- ]17.} 

*Tolueoe-d8 50.0 52 uglkg 104 (73.0- 121) 
QC647l30 LCSDUP 158072 

1,1-Dlcbloroethylene 50.0 54.0 58 ug/1 8.15 117 (0.00- 33.0} MAP 09/10/99 2040 
Benzene 50.0 51.0 52 ugll 1.89 103 (0.00- 2.9.0) 

0\Jorobem:ene S<l.O 48.0 Sl ug/1 5.06 102 (0.00- 15.0) 

Toluene 50.0 49.0 :52 ug/1. 6.62 104 (0.00- 21.0) 

Trichloroethylene 5().0 48.0 52 ugll 7.40 104 (0.00- 26.0) 

*Bromolluorobenzr:ne 50.0 57 ugll 114 (73.0- 129.) 

*Dibro moflu oroml::thane SilO 47 ug/1. 94.2 (66.0- I 17.) 

*Toluene-dB 50.0 53 ugll 107 (73.0- 122.) 
QC646987 9909228-44MS 158044 

1, 1-Dich loroethy lene 50.0 u ND 55 uglkg 110 (82.0- 136) MAP 09111/99 0337 

Bem:enc 50.() u ND 50 ugllcg 99.1 (85.0- 126.) 

Chlorobenzene 50.0 u ND 46 uglkg 92.7 (70.0- 115.) 
Toluene 50.0 4.10 49 uglkg 89.7 (73.0 - 117.) 
TrichlOJ'Oethytenc 50.0 u ND 50 uglkg 100 (70.0 - 130.) 
*B romofluorobem:cne 50.0 59 uglkg 118 (73.0- 119.) 

"'Dibromofluoromethane 500 50 uglkg 99.2 (66.0-117.) 
toTolucne-d8 50.0 52 uglkg 105 (73.0- 122.) 

QC646988 9909228-44MSD 158044 
I, 1-Dichloroethylene 50.0 u ND 55 uglkg !.50 112 (0.00- 30.0) MAP 091 I 1199 0408 
B~nzene 50.0 u ND so ug/kg 1.18 100 {0.00 - 30.0) 
Chlombeozem:; 50.0 u ND 47 uglkg 1.88 94.5 (0.00- 30.0) 

Toluene 50.0 4.10 50 uglkg 2.:;'6 92.4 (0.00- 30.0) 

Trichloroethylene 50.0 u ND 51 u_gjkg 1.76 102 (0.00- 30.0) 

xBromofluorobenzene 50.0 58 ug/kg 117 (73.0- 129.} 
*Dibromofluoromethane 50.0 49 ug/kg 99.0 (66.0 - 117 .) 
*Tolueoe-d8 50.0 52 uglkg 105 (73.0- 122.) 

• cepresent a surrC>gate. 
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Sample Analysis: 

CASE NARR4. TIVE 
SNLS 

SDG 99228S 
Analysis by GC/MS 

The !ollowing samples were analyzed for semi volatile organic compounds using the 
analyiical protocol from EPA SW-846 Third Edition, Method 82/0C, Revision 3, 
December, 1996: 

Laboratorv Number 

9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
99D922 S-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC64686i 
QC646868 
QC646869 
QC646870 

QC646871 

System Configuration: 

Sample Description 

050109-003 B9938-SP1-BH1-9.5-S 
050049-003 SOLA..RDETOX-DF1-BH3-
050050-003 SOLARDEtOX-DFI-BH3-
050052--003 SOLA..RDETOX-DF1-BH2-
050053-003 SOLARDETOX-DFI-BH2-
050055--003 SOLARDETOX-DF 1-BHl-
050056-003 SOLARDETOX-DFI-BHl-
050057-003 SOLAR 9981A-SP 1-B.HI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-D\Vl-BHl-
050060-003 SOLAR 9982-DWI-BHI 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFI-BHl-7-MS!MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF 1-BID-7-S 
050068-003 LFR-DF1-BH3-12-S 
SBLKOl (Blank) 
SBLKOlLCS (Laboratory Control Sample) 
SBLK01LCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS!IviDMS 
(Matrix Spike) 
050064-003 LFR-DF1-BH1-7-MS!Iv1DMSD 
(Matrix Spike Duplicate) 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Seleccive Detector. The configuration is equipped with eiectronic pressure comrol. :l.il 
MS interfaces are capillary direct . 

.(> SDG 992:28S - SVOA 
Pagel of4 

114 



Chromatographic Column: 

Chromatographic separation of semivGlatile components is accomplished through 
analysis on one or more ofthc follov.ing columns (all with dimensions of30 meters x 
0.25 mm ID and 0.25 urn ftlm except J&\VDB-5MS2 which is 20 meters x 0.18 mrn ID 
and 0.18 urn film): 

J&W: DB - 5.625 (5%-Phenyl)-ro.ethylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
r:hromoto grams) 

J&WDB-5MS 
Alltech: 

Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a 
EC-5 designation) 

HP: HP-5MS 5% Phenylmetbylsiloxane (identified by a HP-5MS 
designation) 

Phenomenex: ZB-5 5% Phenyl Polysiloxane 
J&VlDB-5MS2 Similar to the J&W DB- 5.625 with low bleed characteristics. 

Instrument Configuration: 

The samples Teported in this SDG were analyzed on one or more of the follov.ing 
instnunent systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument l:D 
MSD2 
MSD4 
MSD5 
MSD7 
MSD8 

Sample Preparation: 

Sys1em Configuration 
HP6890/HP5973 
HP68901HP5973 
HP6 890IHP5973 
HP6890IHPS973 
HP6&90!HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrurnem was properly calibrated. 

Due to the limited capacity of software tD Jist all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Fonn 6_ 

SDG 99228S - SVOA 
P~ge 2 of4 
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Diphenylamine has uow superseded N-Nitroso-diphenylamine as a CCC on Quantiration 
R:;:p<:~rts, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous 
versions of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a 
CCC. However, as stated in EPA Method 8270C, Revision 3; December, 1996, Section 
l .4.5, 'N-Nitroso-diphenylamine decomposes in the gas chromatographic inlet and cannot 
be separated fi-om Diphenylamine_' Studies of these two compounds, both independent of 
each other and togerher, at GEL show that they not only coelute, but also have similar 
mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates; 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were within the required acceptance limits. 

Blanks: 

There were no target aualytes detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were analyzed on the follo-wing sample number: 

9909228-45 (050064-003 LFR-DFl-BHl-7-MS/MD) 

All of the anaiyte recoveries in the matrix spike and matrix spike duplicate were within 
the required acceptance limits. 

The matrix spike duplicate was not within the required acceptance limit for relative 
percent difference for the following analyte: 

.Lnitrophenol. 

Laboratory Cooirol Samples; 

.--\11 analytes :n ~he iaooratory control sample and laboratory control sample: duplicate 
were within 1he requi;:-ed acceptance limits. 
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-· 

All ana1y-res in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent diffen:nce. 

Dilutions: 

None oftbe samples were diluted. 

Nonconformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 
No manual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

The preceding narrmive has been reviewed by:.:::(('~.~Dare: __ ·_· _:::..:..c_-_r::_~_ 
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CASE :'oi'ARRA TIVE 
SNLS 

SDG 99228W 
Analysis by GC/MS 

SampJe l\ .. nalysis: 

The following samples were analyzed for semi volatile organic compounds using the 
analytical protocol from EPA SW-846 Third Edition, Method &270C, Revision 3, 
Decemher, 1996: 

Laboratorv Number 
9909228-62 
QC647l34 
QC647135 
QC647136 

Sample Description 
050069-008 LFR-DFl-8 HJ-SVOC 
SBLKOl (Blank) 
SBLKOILCS (Laboratory Control Sample) 
SBLKOILCSD (Lab Control Sample Duplicate) 

System ConfigllTation: 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selective DetectoL The configuration is equipped v.ith electronic pressure controL lui 
MS interfaces are capillary direct. 

Chromatographic Column: 

Chromatographic separation of semi volatile components is accomplished through 
analysis on one or more of the following columns (all with dimensions of 30 meters x 
0.25 rnm ID and 0.25 urn film except J& WDB-5MS2 which is 20 meters x 0.18 mm ID 
and 0.18 urn film): 

J&W: 

J&WDB~5MS 

Alltech: 

HP: 

Phenomenex: 
J&WDB-5MS2 

DB- 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chromotograms) 
Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a 
EC-5 designation) 
HP-5MS 5% Pl:J.enylmethylsiloxane (identified by a HP-SMS 
designation) 
ZB-5 5% Phenyl Polysiloxane 
Similar w the J& W DB - 5.625 with low bleed characteristics. 

SDG 992~8W- SVOA 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following 
instrument systems (instrument systems arc identified by the instrument ID designations 
listed belO\V which can be found on the raw data or i[]dividual fonn headers): 

Instrument ID 
MSD2 
MSD4 
MSDS 
MSD7 
MSD8 

Sample Preparation: 

System Configuration 
HP6&90/HP5973 
HP68901HP5973 
HP68901HP5973 
HP6890/HP5973 
HP6890/HP5973 

Chromatog.rapbic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument "\.Vas properly calibrated. 

Due to the limited capacity of software to iist all the cwrent initial. calibration files, a 
calibration rustory is inserted in the package prior to the appropriate Form 6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous 
versions ofEPA Method 8270 (prior to &270C) listed N-Nitroso-dipheny!amine as a 
CCC. However, as stated in EPA Mt>thod 8270C, Revision 3, December, 1996, Section 
1.4.5, ' N-Nitroso-diphenylarn1ne decomposes in the gas chromatographic inlet and 
cannot be separated from Diphenylamine.' Studies of these two compounds, both · 
independent of each other and together, at GEL show that they not only coelute, but also 
have similar mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time .. 

Surrogates: 

Surrogate recoveries were v.ithin the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were ~vitbin the required acceptance limits. 
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Blanks: 

There were no target analyte~ detected in the method blank above the required acceptance 
hmit_ 

Spike .<\nalyscs: 

The matrix spikes were analyzed on a sample of similar matrix not in this SDG. 

The matrix spike was not within the required acceptance limits for the following analytes: 

2-chlorophenol; 1 ,4-dichlorobenzene; N-nitroso-di-n-propylamine; 1,2,4-
trichlorobenzene~ 4-chloro-3-methylphenol; acenaphthene and pentachlorophenoL 

The matrix spike duplicate was not within the required acceptance limits for the 
following analytes: 

2-chlorophenol; 1,4-dichlorobenzene and pentachlorophenol. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

AU analyt:es in the laboratory control sample and laboratory control sample duplicate 
were within the required acceptance li.mits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

01o manual integrations were performed on samples, blanks or quality control samples 

associa[ed wirh this SDG. ] . CrJ·'1 r'~'t1t- . :1 2., 
.---i !v " ll IJ /)), L I LL.-l.A... 
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QC Summary Report 

Project Des~rlption; RFP ttAJ2480A. 

cc: SNLS00396 Lab. Sample ID: 9909228% Re?ort Date: October 07, I '}99 Page 9 of33 

------ ---~-···------
Sample/Panuneter Type Batch NOM Sample Qual QC Units RPD* REC% Range Analyst Date Time 

Extractable Organics 
QC646867 BLANK 158016 

I ,2.4-Trichlorobenzenc 
I ,4-Dichlorobe-nzetle 
2,4-Dinitrotoluene 

2-Chlorophenol 
4-Nitrophenol 

4-chlom-3-methyl pheool 

A.tcnaphthene 
N-Nii.IIlsodipropylamine 
Pentachlorophenol 

Phenol . 

Pyrene 
*2.4,6· Tribromophenol 
*2.Fiuorobiphenyl 

+2-Fluorophenol 
*Nitrobcnzene-d5 

*'Phenol-<l6 
*p-Terp hen yl-d 14 

1 ,2-Dichlorobenzcne 
I ,2-Diphenylhydrazine 

1,3-0i chi orobenzene 
2,4.5-Trichloropheool 
2,4,0. Tricblorophenol 
2,4-DichtCltophenol 
2,4-Dimethylphenol 

2,4-Dinilrop)lenol 

2,6-Dinitrotoluene 

2-Chlmon3phlhalenc 

2-Methylnaphthalenc 

2-Nitrophenol 
2-melhyl-4,6-dinitrophenol 
3,3' -Dicb!orobenzidine 
4-Bromophenyl phenyl eth'r 

4-Chloroaniline 

4-CWoropheny I phenyl ether 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Bem.o( a)pyrene 

3330 

1670 

3330 

1670 

3330 

1670 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1900 

1100 

2400 
!000 
2300 
1500 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

uglkg GWL0912BI99 1.554 

uglkg 
ug!kg 
uglkg 
uglkg 
ugfkg 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

uglkg 56.1 (44.5- 126.) 

uglkg 65.3 (44.7- IIO.) 
uglkg 71.6 (37.0. 102.) 

ug/kg 61.7 (42.4- 107.) 

uglkg 68.2 (415-lD2.) 

u_gfkg 87.0 {455- l04.) 

\l&fkg 
uglkg 
uglkg 
uglkg 
uglkg 
u!Ykg 
uglkg 
uglkg 
ugikg 
'.lg/kg 

ug!kg 

uglkg 
uglkg 
ug/kg 

ug/kg 
uglkg 

u!!/kg 
ugikg 
uglkg 
ugll<g 
uglkg 
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QC Summ.ary Report 

Ptnject O.:scription: RFP #AJ248()A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 10 of33 

------· - ----~--·--- ~ 
Sample/Pararmtu Ty~ Batch NOM Sample Qual QC Units lU'D% REC% Range Analyst Date Time 

:een.zo(b)fluormthene u ND uglkg GWL09128f99 1554 

B enzo(ghi )pery I ene u ND uglkg 

Bcnzo(k)fluoranthene u ND ugllcg 

Butyl\n:nzyl phthalate u ND uglkg 
Carbazole u ND ugll:g 

Cfuysene u ND ugfkg 
Di-n-butyl phthaJate u ND ug!kg 

Di-n-octyl phlbalate u ND ugll.:g 

Dibenzo(a,h)anthracme u ND ug/kg 
Dibemofuran u ND ug/kg 

Diethyl pllthalate u ND ug/Jrg 
Di:rnethyl phthalate u ND uglkg 

F1 uoranthene u :ND uglkg 

Fluorene u 1\'D uglkg 

H el(ach!orot>enzenc e ND uglkg 

Hexachlorobutadiene u ND uglkg 
Heuchl~»ocyclope.ntadlen.: u ND ug!kg 
He:.:~chloroethane u ND uglkg 
lndeno(l ,2.3-c.dipyrene tr ND ug/kg 
Jsophorooe u ND uglkg 
K-:-.iuosndiphenylllllline u ND ugfkg 

N ~phthalene u ND ug/kg 
Nitrabe~une u ND u~g 
Phenanthrene u ND ug,kg 
bis(2-Chloroethoxy)methane u ND uglkg 
bis(2-Chlomelhyl) ether u ND uglkg 
bis(2-Chloruisopropyl)erller u NO uglkg 
bi~\2-Ethylhexyl)phthalate u ND ug/kg 
m.p-Cresol u ND uglkg 
m-Nitroaniline u ND uglkg 
o-Crcsol u ND uglkg 
o-Nitroanilin~ u ND ugllcg 

p-Nitroaniline u ND ugl}.;g 
QC647134 BLANK 158075 

I ,2,4-Trichlorobenzene u ND ug!l EHl 09117/99 1740 

I ,4-Dichlorobenu:ne u ND ug/1 
2,4-DinitrntD!ueoe u ND ug/l 
2-Chlorophenol u ND ug/1 
4-Nitrophenol u ND ugfl 
4-chloro-3-m~thyl phenol v ND ugll 
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QC Summary Report 

Proj~c Description: RFP #AJ24SOA 

cc: SNLS00396 Lab. Sample ID: 9909'228% RePQrt Date: October 07, 1999 Page 11 of33 

Sample/Parameter 

Acenaphlhene 

N-NitrCJsodipropylamine 

Pentachlorophenol 

Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Timt> 

Phenol 

Pyrene 

*2,4,6-Tribromophenol 

"2-fluorobiphenyl 
'"2-Auorophenol 

•NittobemenMS 

*Pher.ol-d6 

"'p-Terpbeny 1-d 14 
1,2-Dichlorobenzene 

1.2-Diphenylhydrazine 

l,3-Dich1orobenzene 

2, 4,5-Trich loropb eno I 

2,4,6-Trichlorophenol 

2,4-DichlorophC'iol 

2,4--DimeU.ylphenol 

2,4-Dini~rophenol 

2.6-Dinitrotoluc:ne 

2·Chloronapi'llhalene 

2-MethylnaphthaJene 

2-Nitrophenol 

2-methyl-4,6-dinitrophenol 

3,3' -Dichlorobenzidine 

4-Bromoph~::~Jy! phenyl ether 

4-Chloroaniline 
4-Clllorophenylpheoylether 
Acenaphtllylene 

Anthracene 
Benzo( a) anthra~ene 

Benzo(s)pyrene 

Benzo(b)fluoranl.hene 

Benzo(ghi)pe-rylene 

Benzo(l<)ftuoranthene 

Butyl benzyl phthalate 

Carba~ole 

Chryseoe 

Di-n-bul)•) phthalate 

Di-n-octyl phthalate 

----

100 

50.0 

100 
50.0 

100 
50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 

ND 

ND 
ND 
ND 

54 
35 
42 
35 
25 
47 

ND 
ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 
ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 

ND 

ug/1 EH l 09/17199 174-0 
ug/1 
ur/J 
ug/1 
ug/1 
ug/1 53.8 (41.0- 122.) 
ug/1 70.'2 (41.2 -107.) 
ug/1 42.0 (23.6- 75.9) 
ugll 70.8 (35.3. 108.) 
ugll 25.1 (10.9-54.6) 
ugll 93.8 (36.6 -110.) 
ugll 
ugll 

ugll 

U&'J 
ul!fl 
ugll 
ug/1 
Ul!/1 
ugll 
ugll 
ug/1 
ug/1 
ug/1 
ugll 
ug/1 
ugfl 

Ug/1 
ugll 
Ug/1 
ug/1 
ug/1 
ug/1 
ugll 
Ug/1 
ugll 
ugll 
ugll 

u.gll 
ugll 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc:SNLS00396 tab. Sample lD: 9909228% Report Dat::: October 07, 1999 Page 12 of 33 

---- --- ------
Sample/Parnmetr-r Trpe Batch NOM Sanlple Qual QC Units RPD% REC% Range Analyst Date Time 
----------·---------- -----·----------------------

Dibenzo(a,h)anthracene 

Dibenzofumn 

Dicthyt phthalate 
Dimethyl phthalal.e 
Fluoranthene 

Fluorene 

Hexachlorohenzene 
Hexachlorobutadiene 

Hexachlorocyclopen!adiene 

Hexachloroelhane 
lndeno( I ,2,3--c,d)pyrene 

lsophmone 

N-Nicrosrxliphenylamine 
Naphthalene 

Nitrobenzene 

Phenanthrene 
bis(2-Chloroethoxy}methane 

bis(2-Cbloroethyl) ether 
bis(2-Chloroisopropyl)echer 

bis(l-Ethy The:ryl)pbthalate 

m.p-Cresol 

m-Nitroaniline 
o-Creool 
o-N itroaniline 
p-Nitmaniline 

QC650713 BLANK 158075 
1,2,4-Trio:hlorobenzene 
1,4- Dichtorobentene 

2, 4-Di ni tromlw:ne 

2-Chlorophcmol 

4-Nitropbc:nol 

4-chloro-J.methyl phenol 

Acenaphthene 

N-Njtl'l)sodipropyla;nine 

Pentachlorophenol 
Phenol 

Pyrene 

"'2,4,6-TribromophenoJ 
~2-Fluorobiphenyl 

"'2-Fluorophenol 

100 

50.0 
100 

U ND ugf\ 
U ND ug/l 
U ND ugfl 
U ND U!?)1 

U ND ugfl 
u NO Ug{l 

U ND ug/1 
U ND ug/1 
U ND ug/1 
U ND ug/1 

U ND UdJ 
U ND ug/1 

U ND ug/1 
U ND ug/1 
U ND ug/1 
U ND ugll 

U ND ug/1 
U :ND ug/1 
u .r-.·o ug/1 

U l\'D ugll 

U ND ug/1 
U 1\'D ugll 

U ND ug/1 

U ND Ug/1 
U :ND ugll 

U ND ugll 

U ND ug/1 

U ND ug/1 
U ND ugll 
li ND ug/l 

t: ND ug/1 
U ND ug!l 

U NO ugll 
U NO ug!l 
U ND ug/1 
U ND ug/1 

54 ugfl 
29 ugll 

35 ug/l 

Eli l 09117/99 1740 

JP A 091T3199 1403 

54-.3 (41.0- 122.) 

5&.3 (41.2- 107.} 
35.4 (23.6- 75.9:0 
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QC Summary Report 

Project Description: RY? #AJ248GA 

cc: SNLSOG396 L~b. Sample ID: 9'9092.28% 

Sample/Pa~meter Type Bakb. NOM 
-- .--------

"'Nitrobenzenc-d5 
"Phenol-d6 
•p-Terpbenyl-dl4 
1,2-Dichlorobc nzene 
1,2-Diphenylh ydrazine 

1,3-Dicblorobenzenec 
2,4,5-Trichlorophenol 
2,4.6--Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimetbylph~nol 

2,4-Dinitrophenol 
2,6-Dinitroooluene 
2-Chl.oronaphthalene 

2-Methylnaphthalene 
2-Nitropheool 
2-mctbyl-4,6-dinitrophenol 
3,3' -Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-ChloroMiline 
4-Chlorophenyl phenyl ether 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo{ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phLhale.te 

Carbazole 
Chrysene 
Di-n-butyl phthalate 

Dt-n-octyl phthalate: 
Dibenzo(a,h)anchracene 
Dibenz()furan 
Di ethyl phthalate 

Dimethyl phthalate 
Fluor anthem: 

Fluore.oe 

Hexachlorobenzcne 
Hexachlorobutadiene 

50.0 
100 

50.0 

Sample Qual 

u 
u 
u 
t: 
u 
u 
u 
u 
u 
1) 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
u 
u 
u 
u 
u 

Repllrt Date: October 07. I 999 Page 13of33 

-------
QC units RPD% REC% Range Analyst Date Time 

27 ugll 54.5 (35.3 - 108.) JPA 09123/99 1403 

21 ugiJ 21.4 (10,1}- .54.6) 

40 u~ 80.0 (36 6- 110.} 

ND ugll 
ND ug/1 
ND uJ11 
ND ug/1 
ND ug!l 

ND ugll 
1\D ug/1 
ND ugll 

ND ugll 
ND ugll 
ND ugll 
ND ugfl 
ND ugfl 

ND uiift 
ND ug/1 
ND ug/l 

ND ug/l 
ND ug/1 
ND ugfl 
ND ugll 
ND ugtl 
ND u~ 

ND ug/1 
ND ug/l 
ND ugll 

ND ug/1 
ND ugll 
ND ug/) 

ND ug/1 
ND ug/1 

ND ugll 
ND ug!l 
ND ug/1 

ND ugll 

ND Ug/1 

ND ugll 
ND ug/1 



QC Swnmary Report 

Project Description: RFP' #AJ2480A 

e<:: SNLS00396 Lab. Sample lD: 9909228% :Repon Date: October 07. 1999 Page 14 of 33 

-------- ----·-
Samp!e/ParQlJleter Type B11tcb NOM Sample Qual QC Units :RPD% REC% Range Al!alyst Date Time 
- ·---------- ----·------

!fex.achlorocyclopentadit:llc u ND ugfl JPA 09123199 1403 
Hexachloroethane u ND ugfl 
Indeno(l,2.3-c.d)pyrene u ND ug/1 
lsophorooe u ND ug/1 
N·Nitrosodiphenylamine u ND ugll 
Naphthalene u ND ug/1 
Nitrobenzene u ND ug/1 
Phenanrbrene u ND ugll 
bis(2-Chloroethox.y )methane u ND ug/J 
bi s(2-Ch!oroethyl) edler u NO ug/1 
1Jis(2-Chloroiscpropyl)el:her u ND ugll 
bis(2-Ethyl11exyl)phtbalate l) ND ugil 
m,p-Cresol u NO ugil 
m-Nirroaniline u ND ugil 
(}-Cresol u ND ug/1 
~Nitroaniline u NV ugll 

p-Nitroaniline u ND ugll 

QC646868 LCS 158016 

1.2,4-Trichloroberucne 1670 1100 ugfkg 66.4 (JB.2- 110.) GWL 09128/99 I 627 
1,4-Dichlorobenzene 1670 !!DO ugllcg 63.6 (41.8 - 1 03.) 
2,4-Dinitrotoluene 1670 1300 ug/kg 78.1 (56.5- 119.) 

2-Chlorophenol 3330 2100 ug/kg 62.6 (45.5- 95.2) 
4-Nitrophenol 3330 2500 uglkg 75.7 (30.4- 1 36.) 

4-chloro-3-m~tbyl phenol 3330 2300 ug(kg 68.0 (5j .5 - 1 01.) 
A~naphthene 1670 1100 ugfkg 67.5 (48.2- 108.) 
N -~itrosodipropylamine 1670 ]]00 uglkg 65.0 (14.9- I 16.) 
Pentachlorophenol 3330 2400 nglkg 70.9 (45.4- 103.) 
Phenol 3330 !BOO uglkg 54.6 (36 .2- 99 .7) 
Pyrene !670 1400 uglkg 86.4 (50.7. J 10.) 

*2.4,6-Tribrornopheno! 3330 2400 ugfkg 71.1 (445- 126.) 
*2-FJuorobiphenyl 1670 1100 ugfkg 66.4 (44.7. 110.) 
*2-Fluorophenol 3330 2300 ugllcg 69.3 (37.0-102.) 
*Nitrobenzene-d5 1670 1100 uglkg 65.2 (42.4- 107.) 
•rheoot-d6 3330 2300 ugllcg 67.9 {41.5- 102.) 
•p-Terphenyl-dl4 1670 1400 ugllcg 85.8 (455- 104.) 

QC647135 LCS 158075 

I .2,:1-Trichlorobenzene 50.0 34 ugll 67.6 (45.7. 97.7) EHl 09fl7/99 1812 
I ,4-Dichlorobwzenc: 50.0 33 ugll 66.G (346 -96.9) 
2,4-DinitrotoJuene 50.0 44 ug/] 89.0 (58.5- lll./ 
2-Chlorophenol 100 59 ugll 59.0 (36.9-941) 
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QC Summary Report 

Project Description: RFP #AJ24E-OA 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07. 1999 Page 15 of33 

---- - ----- , _______ ·---- -- --·--
Sample!Paramet"r Type Batch NOM Sample Qual QC Units RPD% REC% Range A.oalyst Date Time 
---·--- --------------

4-Nitrophenol 100 33 ugfl 33.4 (10.0- 55.6) EHl W/17f99 1812 

4-chloro-3-methyl phenol 100 68 ug/1 68.4 (17.3 - 126.) 

Acenaphthene 50.0 40 ugll 80.6 (53.0 - I 00.) 

N-~itrosodipropylaznille 50.0 33 ug/1 65.5 (52-l- 104.) 

Pentachlorophenof 100 56 us:fl 56.4 (49.8- 120.) 

Phc:uol 100 23 ugfl 23.4 (10.0. 70.1) 

Pyre11e 50.0 51 ugll 102 (45.4- 109.) 

*2,4,6-Tribromophenol 100 72 us:fl 721 (41.0- 122.) 

*2-Floorobiphc:uyl 50.0 34 us:fl 683 (41.2- 107.) 

.. 2-Fluorophenol 100 3-8 us:fl 37.7 (23.6 -75 9) 

.. Nitrobenzene-d5 50.0 34 ug/1 67.3 05.3. 108.) 

*Pneno1~6 100 24 ug/1 23.6 (10.9- 54.6) 

*p-Terphenyl-dl4 50.0 42 ug/1 84.7 (36.6- 110.) 

QC6507l4 LCS 158075 

1,2,4-Trichlorobenzcnc 50.0 3-1 ugll 62.3 (45.7- 97.7) JPA 09123/99 1430 

I ,4-Dichlorobenzene 50.0 29 ugll 58.5 (34.6- 96.9) 

2,4-Dinilrotohlcne 50.0 34 ug/1 68.0 (58.5- \1 L) 

2-Chlorophe:nol 100 56 ug/1 56.3 (36.9, 94.1) 

4-Nitropbenol 100 3! ugJI 30.8 (10.0 -55 .6) 

4-chlr>ro-3-methyl pbeool 100 63 ugll 62.6 (17.3 - 126.) 

Acenaphthene 50.{) 32 ug/1 64.5 (53.0- 100.) 
N-Nitrosodipropylamine 50.0 32 ug.il 64.1 (52.1 - t 04.) 
Pentachlorophenol 100 58 ug/1 58.4 (49.8 • 120.) 

Phenol 100 23 ug/1 23.2 (10.0 - 70. I) 

Pyi'Crle 50.0 39 ugll n.S» (45.4 -1~.) 
"'2,4,6-1'ribromopheno1 100 79 :Jg/1 78.6 (41.0- 12.2-) 

"'2-Fiuorobipheny\ 50.0 33 :lg/l 65.3 (41.2- 107.) 

*2-Fluorophrnol 100 39 Llg/1 39.1 (23.6- 75.9) 

"Nitrobenzene-d5 50.0 31 ug/1 62.2 (35.3- 108.) 

"Phenol-<l6 100 24 ugll 24.4 (10.9- 54.6) 

*p-Terphenyl-dl4 50.0 39 ugll 77.3 (36.6 - 11 0.) 

QC646869 LCSDUP 158016 

1,2,4-Trichhxobenzene 1670 1100 1000 uglkg 6.43 62.2 (0.00 - 30.0) GWL 09128-!99 1659 
1,4-Dich)Clrobenzene 1670 IJOO 990 uglkg 7.49 59.0 (0.00. 30.0) 

2,4-Dinitrotoluene 1670 1300 1200 uglkg 4.60 74.6 (0. 00 - 30. 0) 

2-ChlClrophenol 3330 2100 1900 uglkg 7.44 5~.2 (0.00- 30.0) 

4-Nitmphenol 3330 2500 2300 uglkg 11.1 67.7 (0.00- 30.0) 

4-chloro-3-methyl phenol 3330 2300 2200 ugfkg S.Ol 64..7 (000- 300) 

Acen11phthcne 1670 1100 1100 ug!kg 3.87 65.0 (0.00- 30.0) 

N-Niho~odipropylamine 1670 JIOO 1000 ugikg 5.02 61.8 (0.00- 30.0) 

2 94 



QC Summary Repon 

Proje.ot Descnptioll: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample JD: 9909228% Report Date: October 07, 1999 Page 16 of33 

----------- --- ·----- -- ----·--· 
Sample/ParaDieter Ty~ B.,tcb NOM Sample Qual QC Units RPD% REC% Ran,e Analyst Date Time 
-. ---------- ·--·-- ·--·------ . 

Pentachlorophenol 3330 2400 2400 ugfl:g O.ISl 71.1 (0.00- 30.0). GWL09128199 1659 

Phenol 3330 1800 1800 uglkg 0.231 54.7 (0.00. 30.0) 

!>:Irene 1670 1400 1400 uglkg 2.33 84.4 (0.00- 30.0) 

• 2,4,6-Ttibromopbenol 3330 2300 uglkg 68.7 (44.5- 126.) 

~ 2-Fluorobiphenyl 1670 1100 ug/l<g 63.6 (44.7- 110.) 

*2-Fluorophenol 3330 2100 uglkg 64.5 (37.0- 1 02.) 

*Nitrobenzene-d5 1670 1000 u!VJ;g 61.2 (42.4- 107.) 

•Phenol-<16 3330 2100 u!VJcg 63.0 (41.5. 102.) 

•p-Terphenyl-dl4 1670 1400 ugfkg 83.7 (45.5. 104.) 

QC6471J6 LCS DUP 158075 

1,2,4-Trichlorobenzene 50.0 34.0 32 up! 4.20 64.8 (0.00. 30.0) EHI 09/17199 1844 

1,4-Dichlorobenzene 50.0 33.0 32 ug/1 4.59 63.0 (0.00 - 30.0) 

2.4-Dinitrotolueoe 50.[) 44.0 47 ugll 4.97 93.5 (0.00- 30.()) 

2-Cli!orophenol 100 59.0 57 ugll 3.31 57.1 (0.00 - 30.0) 

4-Nitrophenol 100 33.0 36 ug/1 7.65 36.1 (0.00- 30.0) 

4-chloro-3-methyl phenol 100 68.0 68 ug/1 0.480 68.1 (0.00- 30.0} 

Acenaphthene 50.0 40.0 ~9 ug/1 3.69 71.7 (0.00. ~0.0) 
N-Nitrosodipropylarnine 50.0 33.0 31 ug/1 4.28 62.7 (0.00. 30.0) 

Penrachloro phenol 100 56.() 59 ug/1 4.06 S8.7 (0.00. 30.0) 

Phenol 100 23.0 24 ug/1 0.979 23.7 (0.00- 30.0) 

Pyrene 50.0 51.0 49 ugfl 3.96 9S.O (0.00- 30.0) 

*2,4,&-Tribromophenol 100 75 u_g/1 74.5 (41.0- 122.) 

*2-FluGrobiphenyl 50.0 32 ug/1 64.6 (41.2- l 07.) 

"'2-Fluotophenol 100 37 ug/1 37.1 (23.6. 75.9) 

'"N i trobenz.ene-d5 S{).O 31 ug!l 61.9 (35.3- I 08.) 

*PhenoJ-d6 100 23 ug!I 23.1 (10.9. 54.6) 

*p.. Terphenyl-d14 50.0 40 ugll 80.7 (36.6. 110.) 

QC646S70 990922&-45MS 158016 

1,2,4-Tricblvrobenzene 1570 u :-m 1100 uglkg 64.1 (46.3- 1 02.) GWL 09/28199 1731 

1.4-Dichlornbeozene 1670 u :-m 1000 uglkg 59.7 (39.0- 101.) 

2,4-Dioitrololuene 1670 u ND !100 ug/}:g 64.0 (41.0- 111.) 

2-Chlorophenol 3330 u ND 2100 uglkg 62.2 (50.1 - 99.8) 
4-Nitropheno1 3330 u ND 2300 ugllcg 69.0 (42.6- 119.) 

4-chloro-3-methyl phenol 3330 u ND 2100 uglkg 63.! (50.5- ll 0.) 

Acenaphrbene 1670 u ND 1000 uglkg 62.7 (54.9- l 05.) 

N-NitnJSodipropylaminc 1670 u ND [I[)() uglkg 67.2 (46.7- 1 17.) 

Pentachlorophenol 3330 u ND 2500 ugllcg 74.5 (49.1- 123.) 
Phenol 3330 u NO 1900 ugllcg 57.4 (55.3 - 92.4) 
Pyrene 1670 u ND 1300 ugllcg 79.6 (57 .2 - 123.) 

"2,4,6-Tribromophenol 3330 2300 u~llcg 69.2 (44.5- 126.) 
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QC Summary Rep on 

Projec;t Description: RFP I!AJ2480A 

cc: SNLS00396 Lab. Sam~Jle ID: 9909228% Repon Date: October 07. 1999 Page 17 of33 

·------ --- ... -~---·· --· 
Samp1e/Paramdtr Type Batch NOM Sample Qual QC Units RPD% REC% Range Analy$t Date Time 
--·--- ·--··------· --- ____ , ---- ----------· 
*2-Fluorobiphenyl 1670 1100 uglkg 67.2 (44.7- 110.} GWL09128199 1731 

"2-Fluornphenol 3330 2-100 ug!kg 71.0 (37.0. 102.) 

"Nitrobenzene--d5 1670 1100 ug!kg 63.9 (42.4 -107.) 

*Phcnol-d6 3330 2300 ug!kg 68.3 (41.5. 102.) 

*p-Terphenyl-dl4 1670 1400 ugfl:g 85.t (45.5- 104.) 

QC646871 9909228-45M SD 158016 

1,2,4-TrichlorobcJu.ene 1670 IJ No 1000 ug!kg 2.79 62.3 (0.00- 18.9) GWL09/28l99 1803 

1,4-Dichlorobenzene 1670 u ND 950 ug!kg s.os 56.7 (0.00- 19.5) 
2,4-Dlnitrotolueoe: 1670 IJ ND 1100 ug!kg 0.0380 64.0 (0.00 - 21. 6) 

2-Chlorophenol 3330 u ND 2000 ug/tg 4.40 59.5 (0.00- i9.7) 
4-Nitropheool 3330 u NO 3300 uglkg 35.4~ .. 98.7 (0.00-23.3) 

4-chlorc:.-3-methyl phenol 3330 u ND 2100 ugll:g 0.666 63.6 (0.00- 21. 7) 
Ac"'!aphtbene 1670 u ND 1100 ugll:g 0.786 63.2 (0.00. !8.9) 

N-Niuosodipropylarnine 1670 u ND 1100 ug/l:g 3.26 65.0 (0.00 - 20.4) 

Pen tach! oro phenol 3330 u ND 2500 uglltg 1.45 76.4 (0.00- 24.1) 
Phenol 3330 u ND 1800 uglkg 5.13 54.5 (0.00 - 19.4) 

Pyrene 1670 u ND 1300 ugll:;g 0.1&9 79.8 (0.00 - 21.4) 

'"2,4.6-Tribrornophenol 3330 2300 ug/kg 68.5 (44.5 - 116.) 

'"2-Fluornbiphenyl 1670 1100 uglkg 66.3 (44.7- 110.) 

*2-Fluorophenol 3330 2200 ugltg 67.3 (37.0- 102.) 

*Nitrobenttne.-d5 1670 1000 ug/ltg 60.6 (42.4- 107.) 

•Pheno1~6 3330 2200 ug/kg 65.5 (41.5 . 1 ()2.) 

"P-Terphenyl-dl4 1670 1400 uglkg 85.6 (45.5- 104.) 

QC646831 BLANK 158012 

2,4,6-Trirritrotoluene u ND uglkg JLW 09121/99 1420 

2,4-Dini troto1uene u ND uglkg 
2.6-Dinitrotoluene u ND ug!kg 

2-Amino-4.6-dinitrotoluene u ND uglkg 
4-Amino-2,6-dinitrotoluene u ND u,g/kg 
HMX u ND ug/kg 
Nitrobc:nzene u ND u,glkg 
R.DX u ND ug/kg 

TI:.'TRYL u ND ug!kg 
ru-Dinitrobenzene u ND ug!kg 
m-Nitretoluene u ND ug!kg 

e>-Nitrotoluene u ]>,1) ugll:g 
p-Nitrotoluene u ND ug/kg 
s ym-Trinitrobenzene u ND ug/X.g 
* 1,2-Dinitrobenzene 400 390 ugll:g 96.8 (71.6- I 0&.) 

QC646836 BLANK 153013 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99228S 
Analysis by HPLC 

The follovving samples were analyzed for nitroaromatic and nitramine organic 
compounds using the analytical protocol from EPA SW -846 Third Edition, Method 8330, 
R~vision 0, Sepcember 1994. 

Laboratory Number 
9909228-02 
9909228-06 
9909228-09 
990922lH2 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC646831 
QC646832 
QC646833 
QC646834 

QC646&35 

System Configuration: 

Sample Description 
050109-003 B9938-SP1-BH1-9.5-S 
050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF l-BH3-
050052-G03 SOLARDETOX-DF1-BH2-
050053-003 SOLAR.DETOX-DF1-BH2-
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF l-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF l-BH3-12-S 
XBLKO 1 (Blank) 
XBLKO lLCS (Laboratory Control Sample) 
XBLKOILCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS/MDMS 
(Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MSIMDMSD 
(Matrix Spike Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPL C) instrument 
configuration for !;:Xpiosives analyses. The chromatographic ha.rd,vare system consists of 
:m HP Model 1050 HPLC with programmable gradient pumping and a 100 ul loop 
injc:::tor for the primary system and :1 100 uJ loop injector fonhe cont1nnation system. 

~ SDG 992~8S- HPLC 
Page 1 oi.3 
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The HPLC is coupled to an HP Model Gl306A Diode Array U\i detector wlllch monitors 
absorbence at the follo\\ing five wavelengths: I) 2 I 4 nm; 2) 224 run; 3) 2.35 nm; 4) 254 
nrn; 5) 264 nm. 

The primary HP!:..C system is usually identit1ed with either a designation ofHPLC ~2, or 
bplcb in the raw data printouts. The confrrmation HPLC system is usually identified with 
a designation ofHPLC #],or hplca in the raw data printouts. 

Chromatographic Column: 

Chromatographic separation ofnitroaromatic and nitramine components is accomplished 
through analysis on the follov.ing reversed phase columns: 

HP: Hypersil BDS-ClS, 250 mm x 4rnm O.D. containing 5 urn particle size 

Confirmation of nitroaromatic and nitramine components, initially identified on one of 
the above columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UGS-5, 250 mm x 4.6 mm I.D. 

The primary column is used for quantitation while the confirmation column is for 
qualitative purposes only. 

Sample Preparation: 

AlJ samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated_ 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the reqwred acceptance limits. 

Blanks: 

~-o target analytes were detected in rbe method ]Jank above the ~equired Jccepmnce timiL 

SDG '1li223S- HPLC 
PJ.ge.: or 3 
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Spike Analyses: 

The matrix spikes were analyzed on the tollowing sample number: 

9909228-45 (050064-003 LFR-DF1-BH1-7-MS/lvfD) 

All of the analyte recoveries in -fut: matrix spike were within the required acceptance 
limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Contr{)f Samples: 

All analytes in the laboratory control sample were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG . 

.i'vlanunl Integrations: 

K o manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

No manual integrations were performed on samples, blanks or quality control. samples 
associated with this SDG. 

Genernl Comments: 

The FOR...\.1 8 uses the retention time of the sWTogate as a measure of how close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection ~imit. 

SDG 99228S - HPLC 
Page 3 cf3 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99228W 
Analysis by HPLC 

The following samples were analyzed for nitroaromatic and nitramine organic 
compounds using the analyrical protocol from EPA SW-846 Third Edition, Method 8330, 
Revision 0, September 1994. 

Laboratorv Number 
9909228-{53 
QC646836 
QC646837 
QCG46838 
QC646839 

QC646840 

System Configuration: 

Sample Description 
050069-009 LFR-DFI-BH3-HE 
XBLKO 1 (Blank) 
XBLKOILCS (Laboratory Control Sample) 
XBLKOlLCSD (Lab Control Sample Duplicate) 
05{)069-009 LFR-DF1-BH3-HEMS (tviatrix 
Spike) 
050069-009 LFR-DF1-BH3-HEMSD (Matrix 
Spike Duplicate) 

The laboratory utilizes a hlgh performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of 
an HP Model 1050 HPLC with programmable gradient pumping and a 100 ulloop 
injector for the primary system and a 100 ulloop injector for the confirmation system. 
The HPLC is coupled to an HP Model G l306A Diode Array UV detector which monitors 
absorbence at the following five wavelengths: 1) 214 run; 2) 224 nm; 3) 235 nm; 4) 254 
nm; 5) 264 run. 

The primary HPLC system is usually identified with either a designation ofHPLC #2, or 
hplcb in the raw data printouts. The confirmation HPLC system is usua11y identified vvith 
a designation ofHPLC #1, or hplca in the ::aw data printouts. 

Chromatographic Column: 

Chromatographic separation of nirroaromatic and nitramine components is accomplished 
through analysis on the following reversed phase columns: 

HP: HYPersil BDS-CI8, 250 nun x 4mm O.D. containing 5 urn particle size 

Confirmation of nitro aromatic and nitrarr.ine components. initially identified on one of 
the above colwnns, is accomplished Through analysis on the following column: 

SDG 99228W- HPLC 
Pagel of3 
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PH: Develosi[ CN-UG5-5, 250 mm x 4.6 rnm LD. 

The primary column is used for quantitation while the confirmation column is for 
4ualitative purposes only. 

Sample Preparation: 

All samples were prepared in acC(Jrdance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to list ali the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries m all samp!es -were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses; 

The matrix spikes were analyzed on the following sample number: 

9909228-63 (050069-009 LFR-DFl -BH3-HE) 

All of the analyte recoveries in the matrix ~pike and matrix spike duplicate were within 
the required acceptance limits. 

A.Jl analytes in the matrix spike duplicate were within the required acceptance limits for 
relarive percent difference. 

Laboratory Control Samples: 

All analytes in :he laboratOry comro! sam pie and laborarory control sample duplicate 
were within the required acceptance ;imits. 

" SDG 9CI:228W- HPLC 
?::ge ~ ofJ 
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All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dillltions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No manual integrations were perfonned on the srandards in the initial calibration or 
continuing calibration associated with this SDG. 

No mar.ual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

GeneraJ Comments: 

The FORM 8 uses the retention time of the surrogate as a measure of bow close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

The preceding narrative has been reviewed by: k.h£.WH~~W-- Date: lullil{ ~9 

SDG 9'?228\V - HPLC 
P~ge 3 or:3 
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QC Summary Report 

Project Descripti<:m: RFP lf.A.J2480A 

cc: SNLSD0396 Lab. SampleiD: 9909228% Report Date: October 07. 1999 Page 17 of33 

·--·--- ·------~ --· 
Sample/Parameter Type Batcl! NOM Sample Qu•l QC Units RPD% REC% :Range. Ana1yst Date Time ----- ·--··--------· --- ----.. ---- -----·-----· 
"2-Auorobiphenyl 1670 I)()() uglkg 67.2 (44.7- 110.} GWL09/2Sf99 1731 
*2-Fiuornphenol 3330 2400 ugllcg 71.0 (37.0. 102.) 
"'Niuobenzene-d5 1670 1100 ug!kg 63.9 (42.4 -107.) 
*PhcnoJ-d6 3330 2300 ug!kg 68.3 (41.5- 102.) 
•p-Terphenyl-d 1 4 1670 1400 ugll:g BS.t ( 45.5 . 1 04.) 

QC646871 9909228-45MSD 158016 
1,2,4-Trichlorobcnzene 1670 lJ ND 1000 ugllcg 2.79 62.3 (0.00- 18.9) GWL09/28l99 1803 
1,4-Dich lorobcnzene 1670 lJ ND 950 ugll:g .s.os 56.7 (0.00 . 19.5) 
2.4-Ditlirrotolueoe 1670 u ND 1100 uglkg 0.0380 64.0 (0.00. 21.6) 
2-Chlorophenol 3330 u NO 2000 ug/l;g 4.40 59.5 (0.00. i9.7) 
4-Nitrophenol 3330 u NO 3300 ugtkg 35.4•• 98.7 (0.00. 23.3} 
4-chl(m>-3-rnethyl phenol 3330 u NO 2100 ugtl:g 0.666 63.6 (0.00 • 21. 7) 
Acenaphthene 1670 u NO 1100 ugll:g 0.786 63.2 (0.00. 18.9) 
N-Ninosodipropylamine 1670 u ND 1100 ug/l:g 3.16 65.0 (0.00 • 20.4) 
Pentachlorophenol 3330 u ND zsoo uglkg 2.45 76.4 (0..00. 24.1) 
Phenol 3330 u ND 1800 ugl1cg 5.13 54.5 (0.00 . 19.4) 
Pyrene 1670 u ND 1300 ugll;s 0.1&9 79.8 (0.00 • 21.4) 

'"2,4,6-Tribromophenol 3330 2100 ugl1cg 68.5 (44.5 - 126.) 
"2-Fiuorobiphenyl 1670 1100 ugll:g 66.3 (44.7 . 1 10.) 
"2"fi1uorophenol 3330 2200 ugll:.g 67.3 (37.0. 102.) 
*Nitrobenz.ene.-d5 1670 1000 ugikg 60.6 (42.4. 107.) 
•p!JenoJ-d6 3330 2.200 ug/kg 65.S (41.5 - 102.) 
*p-Terphen yl-d 1 4 1670 1400 ugikg 85.6 (45.5. 104.) 

QCI$46831 BLANK 158012 
2,4,6-Trinitrotoluene u ND ug/)cg JLW 09/21199 1420 
2,4-Dinitrotoluene u ND uglkg 
2.6-Dinitrotoluene u ND ugllcg 
2-Arnino-4.6-dinitrotolu<one u ND uglkg 
4-Amino-2,6-dinitrotoluene u ND uglkg 
HMX u ND uglkg 
Nitrobenzene u ND ug!lcg 
RDX u ND uglkg 
Th'TRYL u ND uglkg 
m -Dinitroben rene u ND ugllcg 

m-NitrOtoluenc u ND ugllcg 
o-Nitrotoluene u />.'D ug/kg 
p-Nitroteluene u ND ug/kg 
sym-Trinitrobenzeroe u ND uglkg 

•1 ,2-Dinitrobenzene 400 390 uglkg 96.8 (71.6- 1 08.) 
QC646836 BLANK 151!013 
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QC Summary Repon 

Project Description: RFP #A.l2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 01, 1999 PagelS o£33 

--- ·---------- ··--···--
Sam pie/Parameter Type Jlat(b NOM Sample Qujl] QC Units RPD% ltEC% Range Analyst Oate Tirne 
---- -- ----

2,4.0-Trinitrol;oluene u ND ug/1 JSP 09/1 0199 1331 
2.~Dinitrowluene u NO ugll JSP 091\D/99 D3l 

2,6-Dinitrotoluene u ND ug/1 
1-A.n-.ffio-4,6-dimtro\1>luene u ND uJYI 
4 -AminD-2,6-dinitrotoluene u ND ug/1 

HMX u ND ugll 

Nitrobem.ene u ND ug/1 
RDX u ND u8fl 
TETRYl.. u ND ug/1 

m-DinitTobenz.en~ u ND ug/1 
m-Nitrotoluene u ND ug!l 
o-Nitrotoluene u ND ug/l 

p-NitrotoJueJ>e u ND ugll 
sym-T ri nitrobenzene u ND Ug/1 

.. 1 ,2-Dinitroknzene 0.519 0.47 ug/1 91.0 (75.6. 121.) 
QC646S32 LCS I58012 

2,4,6-Trinitroroluene 800 780 uglkg 97.1 (60.2- 135.) JLW CfJ/21/99 1502 
2.~D1nitrotoluene soo 750 uglkg 94.] (59.7- 135.) 

2,6-IJinitrotoluene goo 720 uglkg 90.5 (59.9 - 124.) 

2-Amino-4,6-dinitmtoluene 800 790 ug/kg 98.4 (70.0 • 130.) 
4-Amino-2,6-dinittotoluene 800 800 ug/kg 99.4 (7t'l.O- 130.) 
HMX soo 780 uglkg 97.2 (54.3- !52.) 
Nitrobenzene 800 730 uglkg ~1.4 (61.6. 124.) 

RDX soo 780 uglkg 98.J (56.7. !39.) 

TETRYL 800 810 uglkg 102 (63.3- 134.} 
m-Dinitrobenzeoe 800 750 uglkg 93.6 (59 6. 131.) 
m-Ninutoluene 800 730 uglkg 91.7 (62.6. 120.) 
o-Nitrotoluene 800 730 uglkg 9l.O (62.6- 121.) 
p-Nitrotolue.ne 800 740 uglkg 92.5 (6 19- 119.) 
sym-Trinitrobenzene 800 soo llg/kg 100 (67.1 • 1 09.) 

'"1.2-Dinitrobenzene 400 380 uglkg 95.9 (716. 108.) 
QC646&37 LCS 158013 

2,4,6-Trinitrotol~ne 1.04 0.86 ug/1 &2.8 (6J.3. 1}0.) JSP 1)911 0199 1413 
2.~Dinitrotoluene 1.04 0.81 ugll 78.3 (60.1 - 132.) 
?.,6-Dinitrotoluene 1.04 0.79 ugfl 76.2 (64.4. !29.) 
2-Amino-4,6-dinitrotoluene 1.04 0.80 ugfl 77.3 (58.6- J 33 .) 
~Amino-2.6-dinitrotoluene 1.04 0.76 ugll 73.3 (58.~- 137.) 
HMX 1.04 0.81 ugfl 78.1 (65.8 147.) 
Nitrobenzene 1.04 0.70 ugfl 67.3 (56.6-114.) 
RDX 1.04 0.74 ugfl 71.2 (69.7- 130.) 
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QC Summary Reporl 

Project Description: RFP #A12480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Repo!l Dar~: October 07, 1999 Page 19of33 

-··---
Sample/Parameter Type Batch NOM Sample QIUil QC Unils RPD'r. REC% Range Analyst Date Time 
---··· -·---·· 

TETRYL 1.04 0.&2 ug/1 78.8 {66.0- 134.) ISP 09/10/99 1413 
m-Dinitrobenzene 1.04 0.79 ugll 76.0 {66.2 - 127 .) 
m-Nitrotolucne 1.04 0.77 ugfl 74.3 (56.9- 116.) 
o-Nitrotoluene 1.04 0.76 ug/1 73.3 (56.7- 115.) 
p-Nitrotoluene 1.04 0.77 ugfl 74.5 (54.6- 114.) 
sym-Trinitroben2ene 1.04 0.85 ug/] 81.4 (66.0- I 13.) 

"1,2-Dinitrobenzene 0.519 0.46 ugfl 88.D (75.6- 121.) 
QC646833 LCSDUP 158(})2 

2,4,6-Trinitrotolucne 800 780 770 uglkg 0.911 96.2 (0.00- 30.0) JLW 09121199 1543 
2.4-Dinitrotoluene 800 750 730 nglkg 3.24 91.1 (0.00- 30.0) 
2 ,6-Dinitrotoluene 800 720 700 uglkg 2.77 88.1 (0.00- 30.0) 

2-Amino-4,i}.{linitroto!uene 800 790 800 l1g/l:g l.05 99.4 (0.00- 30.0) 
4-Amino-2,6-dinitrotoluene 800 800 790 ugfkg 0.464 98.9 (0.00 - 30.0) 
HMX 800 780 800 uglkg 2.73 99.9 (0.00- 30.0) 
Nitrobenzene 800 730 700 ug!l:g 4.69 87.2 (0.00- 30.0) 
RDX &00 780 780 ug/kg 0.067~ 98.1 (0.00 - 30.0) 

TETRYL 800 810 800 uglkg 1..54 100 (0.00 - 3 0.0) 
m-Dinitrobenzene 800 750 720 uglkg 3.94 90.0 (0.00- 30.0} 
m-1'-'itrotoluene 800 730 710 uglkg 3.41 88.6 (0.00- 30.0) 
o-Nitrololuene 800 730 700 ug/kg 4.04 87.4 (0.00- 30.0) 
p-Nitrotoluene 800 740 710 ug/kg 3.96 S9.0 (0.00 - 30.0) 
sym-T.rinitrobenzene 800 800 790 ug/kg 1.10 S'9.0 (0.00 - 30.0) 

.. ! ,2-Dinir.robenzene 400 370 ugfk.g 9!.3 (7l.6- 108.) 

QC646838 LCSDUP 158013 
2.4.6-Trinitrotoluene 1.04 0.860 0.90 ug/1 4.05 86.2 (0.00- 30.0) ISP 09/[0/99 1455 
2.4-Dinitrotoluene 1.04 0.810 0.85 ug/1 3.79 8l.4 (0.00 - 30.0) 
2,6-Dinitrotoluene 1.04 0.790 0.81 ug/1 1.72 77.5 (0.00 - 30.0) 
2-Amino-4,6-dinitrotoluene 1.04 0.800 0.85 ug/1 5.60 81.7 (0.00- 30.0) 
4-Amino-2,i}.{linitrotol uene 1.04 0.760 0.81 ug/1 5.42 77.4 (0.00- 30.0) 
HMX 1.04 0.810 0.83 ugll 2.67 80.2 co.oo. 30.0) 
Nitrobenzene 1.04 0.700 0.75 uglt 6.40 7l.7 (0.00- 30.0) 
RDX 1.04 0.740 0.79 ugll 6.19 75.7 (0.00- 30.0) 
TETRYL 1.04 0.820 0.76 ug/1 7.21 73.3 (0.00- 30.0) 
m-Dinitrobenzene 1.04 0.790 0.83 ug/1 4.43 79.4 (0 00- 30.0) 
m-Nitrotoluene 1.04 0.?70 0.81 ug/l 4.16 77.5 (0.00- 30.0) 
o-Nitmlolur:ne 1.04 0.760 0.&0 ugll 4.55 76.8 (0.00- 30.0) 
p-Nitrotoluene l.04 0.770 0.83 ugll 7.09 80.0 (0.00- 30.0) 
sym-Trinitrobenzene l.04 0.850 0.87 ugll 2.74 83.7 (0. 00 • 3 0.0) 

*1,2-Dinitrobmzene 0.519 0.46 ugll 89.1 (75.6-121.) 
QC646834 9909228-45MS 158012 
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QC Summary Report 

Project Description: RFP #AJ24SOA 

cc: SNLS00396 !...>lb. Sample ID: 9909228% Report Oate: Ocrob.:r 07, 1999 Page 20 of 33 

---·---· .. . ---·---- -·--- --
Sample/Parameter Type Batdl NOM Sample QIW QC Units RPD% REC% lbnge Analyst Date Time 

··---- ·---· --------
2,4,6-Trinitwtoluene 800 u ND 8.20 ugll.;g 103 (64.9- ]65.) JLW 09/21/99 1625 
2,4-Dinitroroluene 800 u ND 770 ug!kg 96.5 (65.8 - 161.) JLW 09121/99 1625 
2 .6-Dinitrotoluene 800 u ND 730 uglkg 91.4 (59.7- ]53.) 

2-Amino-4,6-dinitrotoluene &oo u ND 830 ug/lcg ]03 (70.0- 130.) 

4-Amino·2,6-4initrotoluene soo u ND 840 ug/kg 105 (70.0- 130.) 

HMX 800 u ND 800 ug/kg 100 (54.9- !57.) 

Nitrobenzene soo u ND 740 ug/kg 92.6 (66.4. 157,} 

RDX 800 u ND 750 uglkg 93.8 (6l.l - 155.) 

TETRYL 800 u ND 700 ug/l:g 87.5 (55.9- 147.} 

m-Dinitrobenzene &00 u ND 710 Ug/kg 95.8 (65.5 • !62.) 

m-Nitrutoluene 800 u ND 780 ug/kg 97.1 (63.8- 155.} 

o-Nirrotoluene &00 u ND 790 ugllc:g 98.6 (63.~- 155.) 

p-Nitrmoluene 800 u ND 790 ug!l:g 98.9 (64.1 - 153.) 
sym-Trinirrobe=ne 800 u ND 800 uglkg 100 (57.5- !49.) 
* 1,2-Dioitrobenzene 400 380 ug/kg 94.3 (71.6- 108.) 

QC646&39 9909228-63MS 15B013 
2,4,6-ilinitrotoluenc 1.04 u ND 0.87 ugll 84.1 (66.2. 127.) JSP 09/10199 1537 

2,4-Di nitrotoluene 1.04 u ND 0.34 ugll 80.6 (70.1 • 127.) 

2,6-Dinitrotoluene 1.04 u ND 0.83 ug/1 80.0 (62.8 - 134.) 

2-Amino-4,6-dinitrotnluene !.04 u ND 033 ug/l 79.5 (58.7- 134.) 
4-Amino-2,6-dinitrotoluene 1.04 u ND 0.&2 ugfl 79J.. (56.3 • 145.) 

HMX 1.04 u ND 0.80 ug/1 76.8 (63.8- 145.) 

Nitrobenzene 1.04 u ND 0.74 ug/1 71.6 (57.6- I 19.) 

RDX 1.04 u ND 0.82 ugll 78.6 (64.9. r 33.) 
TETRYL 104 u ND 0.&4 ugll 80.5 (68.0- 133.) 
m-Dinitrobenzcne 1.04 u ND 0.81 usfl 78.2 (70.8- I 25.) 

m-Nitrotoluenc 1.04 u ND 0.79 ugll 76.4 (56 5- 121.) 

o-Nitrotoluene 1.04 u ND 083 ug/l 79.4 (55.4- 121.) 

p-Nitromluene 1.04 u ND 0.81 ugll 77.5 (63.8- 113.) 

sym-Trinitro~nzene 1.04 u ND 0.88 ugll 84.4 (67.7- 113.) 
•1 ,2-Dinitrobenze.ne 0.519 0.48 ug/1 92.0 (75.6- 121.) 

QC646835 9909228-45MSD 158012 

2,4 ,6-Trini tmtoluene 800 u ND 750 uglkg 9.75 93.5 (0,00. 30.0) JLW 09/21/99 1707 

2,4-Dinitroto)uelle 800 u ND 7()0 ugllcg 9.68 87.6 (0.00. 30.0) 
2,6-Dinitroto!uene 800 u ND <!70 uglkg 8.44 84.0 (0.00- 30.0) 
2-Amino-4,6-dinitroroluene 800 u ND 770 ug/l(g 7.39 96.0 (0.00- 30.0) 
4-Amino-2,6-dinitromluene 800 u ND 760 uglkg 9.53 95.1 (0.00- 30.0) 
HMX 800 u ND 780 ugllcg 2.77 97.4 (0.00- 30.0) 
Nitrobenzene 800 u ND 690 ug!kg 6.86 86.5 (0.00- 30.0) 
RDX 800 u ND 720 uglkg 3.91 90.2 (0.00- 30.0) 
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QC Summary Report 

Project Description: RFP#AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Pate: October 07, I 999 Page 2] of33 

-· ------·· -·~~--- ·-·----.. -
Sample/Parameter Type Balch NOM Sample Qual QC Units RPD% R,EC'fo Range Analyst Date Time ---- -----·· --

TETRYL 800 u liD 700 uglkg 0.563 87.0 (0.00- 30.0) JLW 09121199 I 707 

m-Dinilrobenzeoe 800 u ND 700 ugl]cg 9.38 87.1 (0.00 - 30.0) 

m·Niuotolucne 800 u ND 690 uglkg 11.7 86.4 (0.00- 30.0) 
o-NitroLQiueoc 800 u NO 700 uglkg 12.5 87.0 (0.00- 30.0) 
p-Nitrotoluene 800 u ND 710 uglks 11.5 88.2 (0.00- 30.0) 

sym-Trinitrobenzene 800 u ND 750 uglkg 6.65 93.8 (0.00- 30.0) 
*1.2-Dinitrobenzene 400 350 ug/kg 87.6 (71.6- l 06.) 

QC64684() 9909228-63MSD 158013 
2,4,6-Trinitrotoluene 1.04 u ND 0.89 ug/1 1.72 85.5 (0.00- 1 6.0) JSP 09110199 1519 
2,4-Dinitcoroluene 1.04 u ND 0.85 ug/) 2.03 82.2 (0.00-13.3) 
2,6-.Dinirrotoluene 1.04 u ND 0.83 ug/1 0.00150 80.0 (0.00- 19.3) 
2-Amino-4.~nitrotoluene 1.04 u ND 0.&4 ug/1 2.00 81.1 (0.00- 15.8) 
4-Al11ino-2.6-illnilrotoluene 1.04 u ND 0.81 ug/1 1.19 78.3 (0.00 -12.7) 

HMX 1.04 u ND 0.87 ug/1 8.09 &3.3 {0.00- 14.4) 

Nitrobenzene 1.04 u ND 0.76 ug/1 1.58 72.7 (0.00- 20.4) 

RDX 1.04 u ND O.S4 ugll 2.52 &0.6 {0.00- 15.9) 
TETRYL l.04 u ND 0.90 ug/1 7.67 &7.0 {0.00- 13.4) 
m-Dinitrobenzene 1.04 u ND 0.83 ugll 2.32 80.0 (0.00- 1 S.O) 

m-~itrotoluau: 1.04 u ND 0.80 ug/1 0.689 77.0 {0.00 - 22.8) 
<rNitrotoluem:: 1.04 u ND 0.84 ug/l 1.65 80.7 {0.00- 23.1) 
p-N\trotoluene 1.04 u NO 0.82 ~gil 1.68 78.8 (0.00 - 23.1) 
sym-Trinitrobenz.ene 1.04 u ND 0.90 ugll 2.32 86.4 (0.00 . 13.2) 

*1 ,2-Dinitrobcnzene 0.5)9 0.49 ug/1 94.0 {75.6- 121.) 
QC647092 BLANK 158065 

PCB-1260 u NO ug!kg JC Cf'J/'23199 0214 

"4CMX 6.67 2.5 uglkg 37.8 (25 .3 . 110.) 

•oecachlorobiphcnyl 6.67 4.0 ug!kg 60.4 (46.8- 131.) 

PCB-1016 u ND uglkg 
PCB-1221 u ND uglkg 
PCB-1232 u ND uglkg 
PCB-1242 u ND uglkg 
PCB-!248 u ND uglkg 
PCB-1254 u ND uglkg 

QC649!04 BLANK 158568 

PCB-1160 u ND ugll JC 09121 i99 2207 
•4CMX 0.200 0.14 ug/J 70.3 (31.0. 126.) 

• DecachlorobiphenyJ 0.200 0.12 Ug/1 60.1 (39.0. 133.) 

PCB-1016 u NO ugtl 
PCB-1221 u ND ugll 
PCB-1232 u :-JD ug/1 
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QC Summary Repon 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 990922&% Report Date: October 07, 1999 Page 22 of 3J 

·--- .. -·--···"· ····-------- -----· 
Sample!Pararneter TYPe Batch NOM Sample Qual QC Units RPD% REC% Rang~ Analyst Date Time 

·----· ------
PCB-1242 lf ND ug/1 JC 09121!99 2207 

PCB-1248 lf ND ugfl 
PCB-1254 u ND ug!\ 

QC647093 LCS 158065 
PCB-1260 33.3 25 ug'kg 76.3 {53.6 -137) JC 09/23/99 0232 
~4CMx 6.67 3.0 uglkg 44.6 (25.3 - I1 0.) 
"Decachlorobiphenyl 6.67 4.0 ug/kg 59.9 (46.8 - l:tl.) 

QC649105 LCS 158568 
PCB-1260 1.00 0.84 ug!l 84.0 (54.5 - 126.) JC 09/2 I /99 2226 

*4CMX 0.200 0.15 ugll 72.9 (31.0- 126.) 

"Decachlornbi phenyl 0.200 0.12 llg/l 61.0 (39.0- 133.) 

QCtS47094 LCSDUP 158065 
PCB-1260 33.3 25.0 26 uglkg 0.393 76.6 (0.00- 36.0) JC 09/23/99 0251 

W4CMX 6.67 2.8 ug.'kg 42.7 (25.3- 110) 

*Decachlorobiphenyl 6.67 4.0 uglkg 59.3 (46.8- 131.) 

QC649!06 LCSDUP 158568 

PCB-1250 1.00 0.!!40 0.83 ug!l 120 83.0 (0.00. 39.6) JC 09121/99 2244 
._4CMX 0.200 0.12 ug/1 61.5 (3 ].0 - 126.) 

*Decachlorobiphen)'l 0.200 0.12 ug/] 62.3 (39.0- 133.) 

QC64709:5 99092:28-45MS 158065 

PCB-1260 33.3 u ND 25 uglkg 76.0 (31.5 - 159.) JC 09123/99 03 09 
*4CMX 6.67 3.4 uglkg 5LJ (253- 110.) 
*Decachlorobipbeny! 6.67 4.0 uglkg 59.5 (46.8- 131.) 

QC641096 9909228-45MSD 158065 
PCB-1260 33.3 u ND 25 ug/kg 0.794 75.4 (0.00. 26.2) JC 09123/99 0328 

*4CMX 6.67 3.3 Ug/kg 49.3 (253- JIO.) 
.. Decachlorobiphenyl 6.67 3.9 ug/kg 58.9 (46.&- 131.) 

• represent a surrogate. 
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Project Description: RFP#AJ2480A 
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-----·~ ---··· 
... __ 

Sample/Parameter Type Balch NOM Sample Qual QC Units RPD% REC% Range Analyst Dale Time .. ________ 
··----"· 

Melals AnaJy5is 

QC647057 BLANK 158059 
Mercury J 0.00845 mglkg RMJ 09111199 1503 

QC647168 BLANK 158086 

Mercury u NO mgll RMJ 09/1 0199 1259 

QC647061 9909228-45DUP 158059 

Mercury J 0.0110 mglkg 141 ... (0.00 - 17 .0) RMJ 09117199 1540 

QC647058 LCS 158059 

Mercury 5.29 5.18 mg/kg 97.9 (57.9 - J 34.) RMJ 09/17199 1505 

QC647169 LCS 158086 

Mercury 0.00200 0.00195 rng/1 97.5 (81.5- 124.) RMJ 09/10199 1503 

QC647059 LCSDUP 158059 

Mercury 5.29 5.18 5.27 mg/kg 1.83 99.7 (0.00. 15.6) RMJ 09117/99 1507 

QC647170 LCSDUP 158086 

Mercury 0.00200 0.00195 0.00197 mgfl 1.25 98.7 (0.00 -16.3) RMJ 09/1 0199 1302 

QC647060 9909228-45MS 158059 

Mercury 0.328 J 0.00189 0.352 mg/kg 107 (64.6- 136.) RMJ 09!17/99 1539 

QC646852 BLANK 158015 

Arsenic u ND mg/1 MBL 09/13/99 0813 
Barium u ND mg!l 
Cadmium u ND mg/1 
Chromium u ND mg/1 
Lead u ND mgll 
Selenium u ND mgll 
Silver u ND mg/1 

QC646904 BLANK !58023 

Arsenic u ND mgllcg MBL 09/21/99 1621 

Barium u ND mglkg 

Cadmium u ND mglkg 
Chromium u ND mglkg 
U:ad u ND mglkg 
Selenium u ND mglkg 

Silver 0.282 mglkg 

QC646853 LCS 158015 

Arsenic 1.00 1.04 mg/1 104 (89.5 - l 1 2.) MBL 09/13/99 0&18 

Barium 1.00 1.05 mgll 105 (90.7 -Ill.) 
Cadmium 1.00 1.03 mgll 103 (90.7- 115.) 
Chromium LOO !.OS mg/1 105 (90.0- 112.) 
Le<Jd 1.00 1.03 mg/1 103 (89.3 - I 14.) 
Selenium 1.00 1.02 mg/1 102 (87.2- 109.) 
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Project De5cription: RFP#AJ248DA 
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----- ·----· ···---· 
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% .REC% Range APalyst Date Time 
---- ···-----

Silver LOO l.lO mg/l 110 (90.9- ll6.) MBL D9113/99 0818 

QC646905 LCS 158023 
Ar!;enic 55.8 62.8 mglkg 112 (84.6- 133.) MBL D9121J99 1628 

Barium 70.1 81.5 mglkg 116 (89.7- 154.) 

Cadmium 176 216 mglkg l23U (77.5 - I 16.) 

C~romium 4&.3 53.9 mglkg 112 (73.0- 150.) 

Lead 53.9 64.8 mgikg 120*"' (80.4- 117.) 

Selenium 58.5 64.3 rnglkg 110 (86.6 - 122.) 

Silver 142 129 mglkg 91 .I** (93.2 - 130.) 
QC646854 LCS DuP 158015 

Arsenic 1.00 1.04 1.08 mg/1 3.76 108 (0.00 - 20.0) lvffiL 09113199 0824 

Barium (.00 1.05 1.09 mgtl. 3.66 109 (0.00- 201)) 

Cadmium 1.00 1.03 1.0'1 m(ifl. 4.28 107 (0.00 - 20.0) 

Chromium 1.00 1.05 ).09 mg/1 4.01 109 (0.00- 20.0) 

l-ead 1.00 1.03 1.08 mg!l 4.38 108 (0.00- 20.0) 

Selenium 1.00 1.02 1.06 mg/1 4.08 106 (0.00- 20.0) 

Silver (.00 1.10 1.14 rng/1 3.46 ll4 (0.00- 20.0) 

QC646906 LCS DUP 158023 
Arsenic 58.6 62.8 62.3 mglkg 5.66 106 (0.()0 • 22.3) MBL W/21199 1634 

Barium 73.6 81.5 80.4 mglkg 6.29 109 (0.00- 21.4) 

Cadmium 185 216 210 mglkg 7.62 ll4 (0.00- 14.3) 

Chromium 50.7 53.9 53.1 mglkg 6.45 105 (0.00. 2l.l) 

Lead 56.6 64.8 63.0 mglkg 7.82 ]II (0.00 - 20.1) 

SeLenium 61.4 64.3 64.8 mg/kg 4.09 106 (0.00- 22.4) 

Silver 149 129 140 mg/kg 3.14 94.0 (0.00- 18.5) 

QC646908 9909228-45MS !58023 

Arsenic 48.5 2.78 44.2 mgtkg 85.4 (71.5 • 114.) MBL 09/21/99 1915 

Barium 48.5 59.1 174 mgikg 236** (65.7- 127.) 

Cadmium 48.5 u ND 41.3 mglkg 85.2 (76.0 • ll8.) 

Chromium 48..5 ll.O 52.9 mglkg 86.2 (74.0 - 122.) 

Lead 48.5 7.75 49.2 mglkg 85.5 (70.6- 123.) 
Selenium 48.5 u ND 39.6 mglkg 81.7 (67.4- llJ.) 
Silver 48.5 0.503 47.5 mglkg 97.0 (75 9- 124) 

QC646909 99092~-45MSD 158023 
Arsenic 4&.5 2.78 44.6 mglkg 0.&56 86.2 (0.00- 16.3) MBL Cf.J/2.1199 !921 
Barium 48.5 59.1 103 mglkg 89.4"'" 90.1 (0.00- 23.2) 
Cadmium 48.5 u ND 40.3 mglkg 2.47 83.1 (0.00- 10.3) 
Chromium 48.5 11.0 51.7 mglkg 285 83.8 (0.00 - 19.3) 

Lead 48.5 ?.75 49.7 mg/kg !.09 86.5 (0.00- 20.3) 
Selenium 48.5 u ND 38.6 mglkg 2.61 79.6 (0.00- !7.0) 
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Project Description; RFP #AJ2480A 
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- ----·-·---- ----- ---· ----·· 
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Oat~ Time 

------------ --------------- -·----··-
Silver 4S.5 0.503 47.3 mg/kg 0.4&9 96.5 (0.00- 14.7) MBL 09/21/99 1921 

QC646907 9909228-45SERIAL 15&023 

Aisenic 

Barium 

Cadmium 
Chromium 

Lead 

Selenium 

Silver 

u 

u 

3.74 mglkg 29.6 (-) MBL 09/21/99 1909 

60.6 mg/):g 2.45 (-) 

ND mglkg 0.00 (-) 

11.7 mglkg 5.44 (-) 

8.13 mg/kg 4.75 (-) 

NO mglk:g 0.00 (-) 

2.52 mglkg 133 [-) 
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CASE NARRATIVE 
SNLS 

SDG#99228S 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 Third 
Edition, Method 8082, Revision 0, September, 1994: 

Laboratory Number 

9909228-02 
9909228-06 
99{)9228-09 
99{)9228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647092 
QC647093 
QC647094 
QC647095 
QC647096 

System Configuration: 

Sample Description 

050109-003 £9938-SPl-BHl-9.5-S 
050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF l-BH3-
050052-003 SOLARDETOX-DF l-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050055-003 SOLAR.DETOX-DFI-BHI-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWI-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DFI-BH2-7-S 
050066-003 LFR-DF1-BH2-I2-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFl-BH3-12-S 
PBLKOl (I\1ethod Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS (Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MSD (Matrix Spike Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 6890 
Series models. All gas chromatographs are configured with dual ECD detectors and splitless injections. 
The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographic separation ofanalytes ofinterest are accomplished through analysis on one of the 
following columns: 

9922&S- PCB 
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J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 025 mm x 0.25 um 
DB-17MS (50%-Phenyl)-metbylsiloxane 30m x 0.25 mm x 0.25 um 

J&W2: DB-5 (5%-Phenyl)-methylsiloxan.e 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabondstationary phase• 30m x 0.12 mm x 0.5 um 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 urn 
DB-170 1 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 nun x 0.5 urn 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 urn 
DB-XLB "" 30m x 0.53 mm x 1.5 urn 

J&W5: DB-XLB *30m x 0.25 rnm x 0.25 urn 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 urn 

+ Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
fo1lo\.\ring instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECD5 
ECD7 

Sample Preparation; 

System Configuration 

HP 6890 Series GC ECDfECD 
HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECD/ECD 

HP 5890 Series II Plus GC ECD/ECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&W5 
J&W5 
J&W5 

All samples were prepared in accordance w:ith accepted procedures. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D acceptance 
criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
008B0801 09122199 1205 Aroclor -122 1 23.8 (+)Bias 
053B5301 09/23/99 0156 Decachlorobiphenyl 32.0 (+)Bias 
064B6401 09/23/99 0518 Decacblorobiphenyl 39.0 (+)Bias 
075B7501 09/23/99 0842 Decachlorobiphenyl 43.0 (+)Bias 
086B8601 09/23/99 1205 Decachl orobipheny l 33.5 (+)Bias 

99228S- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit of 
15% or 30%. None oflhe above target analytes were detected in any of the sample. Thus, the non
compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance titnits. Decachlorobiphenyl recovery 
vvas below acceptance limits on one analytical column (DB-XLB) in srunple 9909228-02. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes (MS) and matrix spike duplicate (MSD) were analyzed on the foJJowing sample 
number: 

9909228-45(050064-003 LFR-DFl-BHI ·7-).fS/MD) 

All of the analyte recoveries in the MS and MSD were within the required acceptance limits. 

All relative percent differences (RPDs) between the MS and MSD recoveries were within the required 
acceptance limits. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were ~within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228S- PCB 
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Copies of manual integration peak profiles are included in the- application raw data secHon of tills 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfotmance Reports associated with this SDG. 

The preceding narrative has been reviewed by:/...,~ U~Date: I D / 'i l<t.g 
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CASE NARR.<\ TNE 
SNLS 

SDG#99228W 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 
Third Edition, Method 8082, Revision 0, September, I 994: 

Laboratory Number 

9909228-66 
9909228-66RE 
QC647334 
QC647335 
QC647336 
QC649104 
QC649105 
QC649106 

System Configuration: 

Sample Description 

050069-012 LFR-DF1-BH3-PCB 
050069-012 LFR-DFJ-BH3-PCBRE (Re-Extract) 
PBLKO l (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
PBLK02 (Method Blank) 
PBLK02LCS (Laboratory Control Sample) 
PBLK02LCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes the following instruments for e>.."tractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 
6890 Series models. All gas chromatographs are configured with dual ECD detectors and splitless 
injections. The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographic separation ofanalytes of interest are accomplished through analysis on one ofthe 
following columns: 

I& Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.25 mm x: 0.25 um 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 um 

J&W2: DB-5 (5%-Phenyl)-rnethylsiloxane 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabond stationary phase* 30 rn x 0.32 mm x 0.5 urn 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 rom x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 rnm x 0.5 urn 

J&W4: DB-608 Durabond stationary phase"' 30m x 0.53 nun x 0.5 urn 
DB-XLB * 30m x 0.53 rom x 1.5 urn 

J&WS: DB-XLB * 30m x 0.25 rom x 0.25 um 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 wn 

"' Durabond and DB-XLB are trademarks of J & W. 

99228W- PCB 
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Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID designations 
listed belov·: which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECDIECD 
HP 6890 Series GC ECDIECD 

HP 5890 Series II Plus GC ECD/ECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECDIECD 

Chromatographic 
Column 

J&W3 
J&\V1 
J&WS 
J&WS 
J&WS 
J&WS 

All samples were not prepared in accordance with accepted procedures. Sample 9909228-66 was 
re-extracted out of holding to investigate low surrogate recoveries. Both extractions have been 
provided in this data package. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D 
acceptance criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
003F0301 09/13/99 1732 Aroclor-1016 15.4 (+)Bias 

ArocJor -12 60 20.2 (+)Bias 
004F0401 09/13/99 1751 Aroclor-1254 29.0 (+)Bias 
005F0501 09!13/99 1809 Aroclor-1248 15.8 (-)Bias 
007F0701 09/13/99 1846 Aroclor-1232 34.0 (+)Bias 
007B0701 09/13/99 1846 Aroclor-1232 42.8 (+)Bias 
008F0801 09/13/99 1905 Aroclor-1221 148.0 (+)Bias 
008B0801 09/13/99 1905 Aroclor -1221 85.8 (+)Bias 
019Fl901 09/13/99 2228 Aroclor-1260 18.2 (+)Bias 
019BI901 09/13/99 2228 Aroclor-1 016 16.2 (+)Bias 
026F2601 09/14/99 0037 Aroclor-1 0 16 15.4 (+)Bias 

Aroclor-1260 23.0 (+)Bias 
026B2601 09/14/99 0037 Aroclor-1016 17.2 (+)Bias 
008F080l 09/21/99 1236 Aroclor-1221 26.6 (+)Bias 
008B080I 09/21199 1236 Aroclor-1221 21.8 (+)Bias 

99228W- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %0 value exceeds the upper limit 
of 15% or 30%. None of the above target analytes were detected in any of the sample. Thus, the 
non-compliant %0 values bas no adverse effects on the data. 

Negative bias of analytical data is a result ofinstrUn'lent response for the indicated compounds 
decreasing as the analytical seguence proceeds. The degree to which a decrease in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit 
of 15% or 30%. The above targets exhibiting a decrease i.n senstlivity were not needed for 
confirmation. Thus, the non-compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

AJ.l surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl 
surrogate recoveries were betow acceptance limits in sample 9909228·66. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses~ 

The matrix spikes were analyzed on a sample in a different SDG. 

Laboratory Control Samples: 

AU analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 
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Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

' \cJ:.. 
t'~\.t\ 

The preceding narrative has been reviewed by:/(, -tJ .. \.\&.Q.,.Date: _.>1' t&::J J ~ \ ~'\. 
\ I 
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Case Narrative for 
SNLS 

SDG99228W 

Metals Analysis by I CP 
Mercury Analysis by CV AA 

Sample Preparation and Analysis 
The following samples were digested using EPA SW846 methods 3005A for ICP and 
7074A for mercury and analyzed using methods 6010B (ICP) and 7470A (CV AA): 

Laboratory Identification 
9909228-61 
QC646852-ICP 
QC646853-ICP 
QC646854-lCP 
QC647168-CV AA 
QC647169-CV AA 
QC647170-CV AA 

System Configurations 

Sample Description 
050069-007 LFR-DF1-BH3-RCRA 
Preparation Blank (PBW) 
Laboratory Control Sample (LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 
Preparation Blank (PBW) 
Laboratory Control Sample (LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 

ICP analysis was perfonned on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray c~amber, and yttrium internal standard. 
Operating conditions for the Trace JCP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mUmin sample uptake rate), argon gas flows 
of 15 Um.in and 0_5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSL 

Mercury analysis was performed on a Perldn-Elrner Flow Injection Mercury System 
(FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm .· Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/min and nitrogen carrier gas rate of 5 L/min_ 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
The percent recovery for mercury in the CRDL was outside of the advisory limits. The 
result for cadmium in the ICS-A was be1ow the negative CRDL; therefore, the sample 
results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

SNLS SDG# 99228W 
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Blanks 
All the preparation blanks and continuing calibration blanks met all quality control 
criteria. 

Spike Analyses 
No sample from this sample delivery group (SDG) was designated as the quality control 
sample for the JCP or the CV AA batches. A sample from SNLS SDG 99257W was 
designated as the quality control for the CV AA batch. A sample from SNLS SDG 99158 
was designated as the quality control sample for the ICP batch. These batches included a 
matrix spike (MS) and a sample duplicate (DUP). The percent recoveries (%R) obtained 
from the MS analyses are evaluated when the sample concentration is less than four times 
(4X) the spike concentration added. The relative percent difference (RPD) obtained from 
the DUP is evaluated when the sample is greater than five times (5X) the contract 
required detection limit (RL). Quality control criteria were met for %R and RPD for all 
applicable parameters for the selected QC batches. 

Serial Dilution Analysis 
The designated quality control sample in the ICP batch (from SDG 99158) underwent a 
serial dilution analysis and met the quality control criteria of <10% for all applicable 
analytes. The acceptance criteria only applies to those elements greater than 50X the 
IDL. 

Laboratory Control Samples 
The laboratory control samples (LCSW) and the laboratory control sample duplicate 
(LCSD) met the quality control acceptance criteria for %R and RPD for all applicable 
parameters. 

Sample Dilutions 
No sample dilutions were required for this SDG. 

Nonconformance Reporls 
No nonconformance report was issued for this SDG. 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been determined after both DL and RL 
values have been corrected for prep and d.ilution factors. 

Due to limitations of the forms generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Fonn 3a) or two (e.g., Forms 1, 5a, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hWidredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected t() reflect the additional 
decimal place values. 

SNLS SDG/t 99228W 
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The preceding narrative has been reviewed b~~ :;;?2C:;t-<AY«r 

Date: __ /,_C? A:..._:.__0.._Y:--'9'---',9"'---
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Case Narrative for 
Sandia National Laboratories 

SDG 99228S 

Metals Ana1ysis by ICP 
Mercury Analysis by CV AA 

Sample Analysis 
The samples were analyzed for metals using SW-846 method 60108 (ICP) and method 
7471A (CV AA): 

Laboratory Identification Sample Description 
9909228-02 050109-003 B9938-SP1-BH1-9.5-S 
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DFl-BHl-
9909228-21 050056-003 SOLARDETOX-DFl-BHl-
9909228-24 050057-003 SOLAR 9981A-SP1-BHI 
9909228-27 050058-003 SOLAR 9981A-SPI-BH1 
9909228-30 050059-003 SOLAR 9982-DWl-BHt-
.9909228-33 050060-003 SOLAR 9982-DWI-BHl 
9909228-36 050061-003 SOLAR 9982-DWl-BHI 
9909228-39 050062-003 LFR-DFl-BHl-7-S 
9909228-42 050063-003 LFR-DFI-BHI-12-S 
9909228-45 050064-003 LFR-DFl-BHl-7-MS&ID 
990922848 050065-003 LFR-DF1-BH2-7-S 
9909228-51 050066-003 LFR-DFl-BH2-12-S 
9909228-54 050067-003 LFR-DF1-BH3-7-S 
9909228-57 050068-003 LFR-DF1-BH3-12-S 
QC646904-ICP Preparation Blank (PBS) 
QC646905-ICP Laboratory Control Samp1e (LCSS) 
QC646906-ICP Laboratory Control Sample Duplicate (LCSSD) 
QC646907-ICP 050064-003 LFR-DF 1-BHl-7-MSIMDL-Serial 

QC646908-ICP 

QC646909-ICP 

QC647057-CV AA 
QC647058-CV AA 
QC647059-CV AA 
QC647060-CV AA 

QC64706l-CV AA 

Dilution (SD) 
050064-003 LFR.-DFl-BHl-7-MSJMDS-Matrix 
Spike (MS) 
050064-003 LFR.-DFl-BHl-7-MS!MDSD-Matrix 
Spike Duplicate (MSD) 
Preparation Blank (PBS) 
Laboratory Control Sample (LCSS) 
Laboratory Control Sample Duplicate (LCSSD) 
050064-003 LFR-DFl-BHl-7-MS/MD S-Matrix 
Spike (MS) 
050064-003 LFR-DFl-BHl-7-MSJMDD-Sample 
Duplicate (DUP) 

SNLS SDG# 99228S 
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System Configurations 
ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer. cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mUrnin sample uptake rate), argon gas flows 
of 15 L!min and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm. Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/min and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
The percent recoveries for arsenic and mercury in the CRDL standard were above the 
advisory limits. The cadmium result in the ICSA was below the negative CRDL; 
therefore, the sample results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

Blanks 
The prepaiation and calibration blanks met all quality control criteria. 

Spike Analyses 
Sample 050064-003 LFR-DFI-BHl-7-MSIMD was designated as the quality control 
sample for the ICP and CV AA batches_ Each batch included a matrix spike (MS), a 
sample duplicate (DUP-CV AA), or a matrix spike duplicate (MSD-ICP). The percent 
recoveries (%R) obtained from the MS analyses are evaluated when the sample 
concentration is less than four times (4X) the spike concentration added. The relative 
percent difference (RPD) obtained from the DUP is evaluated when the sample is greater 
than five times (5X) the contract required detection limit (RL). The matrix spike met the 
recommended quality control criteria for percent recovery (75%-125%} for all applicable 
parameters, with the exception of bariwn, as indicated by the ""'*" qualifier. The relative 
percent differences {RPD%) between the sample and the MSDIDUP were within the 
acceptance limits of 520% for all elements, with the exception of mercury and barium, as 
indicated with the "**"qualifier. The mercury result for QC647061 contains "**" 
qualifier flags for the DUP analysis; however, the result was not considered a QC outlier 
because the concentration does not meet the 5X CRDL evaluation criteria listed above. 
The QC Summary Repon is generated by LIMS, which is not programmed based on 
program-specific EPA Inorganics Functional Guidelines validation criteria. 

SNLS SDG# 99228S 
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Laboratory Contro1 Samples 
The laboratory cootrol samples (LCSS) and the laboratory control sample duplicates 
(LCSD) met the quality control acceptance criteria for %R and RPD, with the exception 
of cadmium, lead. and silver, as indicated by the "**"qualifier. These elements have 
been identified as QC outliers based on comparison of their %R to laboratory-derived 
statistical process control (SPC) limits present in LIMS; however, all recoveries fall with 
in the certified acceprance limits supplied by the standard manufacturer. 

Serial Dilution Analysis 
The serial dilution sample (sample 050064-003 LFR-DF 1-BH 1 -7 -MS/MD) for the ICP 
batch met the quality control criteria of <l 0% for all analytes, with the exception of 
arsenic and silver. The acceptance criteria only applies to those elements greater than 
SOX tbe IDL. This is a tool used to monitor matrix enhancement or suppression caused 
by interferences present in the sample. 

Sample Dilutions 
All samples for the ICP batch were diluted at 2X. The LCSS and the LCSSD were 
diluted at 5X. For the CV AA batch all samples were analyzed undiluted, with the 
exception of the LCSS and LCSSD, which were analyzed at a2X dilution. All samples 
are diluted to bring over-ranged targets within the instruments linear range and/or to 
eliminate potential mineral element interferences. 

Nonconfonnance Reports 
There were no nonconformance reports associated with this sample delivery group 
(SDG). 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been detennined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP~like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Form 3a) or two (e.g., Forms l, Sa, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hundredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

The preceding narrative bas been reviewed by:{]&~ 

Date: _J~....:.._j.j-----'---/~9 j,~-----_ 
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TOTAL CYAN IDE 

Case Narrative for 
SNLS 

SDG#99228S 

Analytical Batch Number: 158110 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-02 
9909228-36 
9909228-39 
9909228-4-2 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647276 
QC647277 
QC647278 
QC647279 
QC647280 

Sample Preparation: 

Sample Description 

050109-003 B9938-SPI-BH1-9.5-S 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DF1-BH1-'1-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-l2-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 Lfo"'R-DF1-BH3-12-S 
Duplicate of 9909228-4-5 
Matrix Spike of 9909228-45 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

Ail samples wer~ prepared in accordance with a.~;cepted pnx;edures. A Perstorp Midi
Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution III colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-45 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analyles in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

Due to Hurricane Floyd this batch was run on two different days with several days in 
between. 
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TOTAL CYANIDE 

Analytical Batch Number: 158099 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
QC647234 
QC647235 
QC647236 
QC647237 
QC647238 

Sample Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDEfOX-DF1-BH2-
050055-003 SOLARDEfOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHI-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPI-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
Duplicate of 9909228-33 
Matrix Spike of 9909228-33 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was anAlpkem Flow Solution III colorimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

K o target aoalytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was ruo on the following Sample 1'\wnber. 

9909228-33 

All analyte recoveries in the matrix spike were within the required acceptance limit.<;_ 

LabDratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore. the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Confonnarice Reports: 

There were no Nonconformance Reports associated with thls batch. 
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CYANIDE 

Case Narrative for 
SNLS 

SD(':r# 9()228W 

Analytical Batch Number: 158008 

Analytical Method: EPA 9012A 

Laboratory Number 

9909228-64 
QC646808 
QC646809 
QC646810 
QC646811 
QC646812 
QC646813 
QC646814 

Sample Preparation: 

Sanwle Dp,scriptiog 

050069-010 LFR-DF1-BH3-CN 
Duplicate o£9909156-05 
Matrix Spike o£9909156-05 
Duplicate of 9909228-64 
Matrix Spike o£9909228-64 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distiUation unit was used for the distillation. 

In~1rument Calibration: 

The instrument used was an AJpkem Flow Solution III colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. · 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix. spikes were run on the following Sample .K'umbers. 

9909156-05 and 9909228-64 

The matrix. spike for 9909156-05 was outside the required acceptance limits due to 
matrix interference. The matrix spike for 9909228-64 was within the required 
acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample DupJicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158555 

Analytical Method: EPA SW846 7196A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
QC649065 
QCM-9067 
QC649068 
QC649069 
QC649070 

Sample Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
D.S005D-003 SOLARDETOX-DF1-BH3-
0.S0052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
Duplicate of 9909228-06 
Matrix Spike of 9909228-06 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument used was a Sequoia-Turner Model340 Spectrophotometer. The 
instrument was properly calibrated on the day ofthe analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanb: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-06 

AJI analyte recoveries in the matrix spike were within the required acceptance limits. 
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Laboratory Control Samples; 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the requiTed acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were 1ess than the PQL; therefore, the RPD is not 
applicable. 

Diluticms: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General CollllneDts: 

An insoluble LCS was run with this batch. It showed 97% recovery. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158556 

Analytical Method: EPA SW846 7196A 

Laboratory: Number 

9909228-02 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC649071 
QC649072 
QC649074 
QC649075 
QC649077 
QC649078 
QC649079 

Sample Preparation: 

Saml!le Description 

050109-003 B9938 -SPl-BHl-9.5-S 
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPl-BHl 
050059-003 SOLAR 9982-DWl-BHI-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DFl-BHZ-7-S 
050066-003 LFR-DFI-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFl-BH3-12-S 
Duplicate of 9909228-18 
Matrix Spike of 9909228-18 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Laboratory Control Sample 
Blank 
LaboratoiY Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrmnent Calibration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 
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Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9909228-18 and 9909228-45 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All &ample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports; 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

An insoluble LCS was run with this batch. It showed 95% recovery. 

The preceding narratives have been reviewed by:.....,_.:.--1 J'---'---'-A'-~._{;f __ Date: / 0 /H-/1 ~ 
I I 
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HE~~VALENTCHROMnmM 

Analytical Batch Number: 157999 

Analytical Method: EPA 7196A 

Laboratoa Number 

9909228-65 
QC646774 
QC646775 
QC646776 
QC646777 
QC646778 

Instrument Calibration: 

Sample Description 

050069-011 LFR-DF1-BH3-CR6+ 
Duplicate ot9909228-65 
Matrix Spike of9909228-65 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Blank 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-65 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits.All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 
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Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

The above narratives have been reviewed Oy~ Date:-+p::..,(),,_/o_'f+,/_,1-~.1 __ 
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QC Summary Report 

Project Description~ RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% RepartDate; October07.1999 Page 26 of 33 

·----·-·- ·----
S.ample/Pararneter Type Batc:b NOM Sample Qual QC Units RPD% REC'f'o Range Analyst Date Time 

- -·- ---·-- . 

General Olemistry 
QC6468!2 BLANK 158008 

Cy~~. Total u !'.'D mgll JLP 09(13/99 1441 

QC647236 BLANK 158099 

Cyanide, 'total u ND mg{Jcg JLP 09110/99 1545 

QC647278 BLANK !58110 
Cyanide, Total u ND mg!kg JLP 09114/99 1126 

QC646810 9909228-64DUP 158008 
Cyanide, Totfll u ND mgfl 0.00 (0.00- 20.0) .JLP 09fl3/99 143& 

QC647234 9909228-33DUP 158099 

Cyanide, Total u ND msfkg 0.00 (0.00- 30.0) JLP 09/10/99 1541 

QC647276 9909228-45DUP !58ll0 

Cyanide, Total 1 0.182 mglk.g 2\l~* {0.00 - 30.0) JLP 09117/99 1719 

QC646813 LCS 158008 

Cyanide, Total 0.100 0.0800 mgll 80.0 (75.0- 132.) JLP 09/13/99 1442 

QC647237 1.-CS 158099 

Cyanide, Total 5.00 '3.89 mglkg 77.7 (60.0- 125.) JLP 09/l 0/99 1546 

QC647279 LCS 158110 

Cyanide, Total 5.00 3.54 mg{Jcg 70.7 (60.0- 125.) JLP 09/14199 ll28 
QC64(ig]4 LCSDUP 158008 

Cyanide, Total 0.100 0.0800 0.0&55 mgll 6.66 85.5 (0.00- 20.0) H .. P 091 B/99 1444 
QC647238 LCSDUP 158099 

Cyanide. Total 5.00 3.89 3.S7 mgfkg 0.515 77.3 (0.00- 30.0) JLP 09/10/99 1547 

QC6472SO LCS DUP 158110 

Cyanide, Total 5.00 3.54 4.15 mglkg 16.0 83.0 (0.00- 30.0) JLP 09/14/99 1129 

QC&Ia!l 9909228--64MS 158008 

Cyanide. Total 0.100 u ND 0.0752 mgll 75.2 (75.0- 125.) JLP 09/13199 1440 

QC647235 9909228-33MS 158099 

Cyanide, To:al 4.99 u ND 4.09 mgfkg 81.9 (70.0 - 130.) JLP 09/J 0/99 1543 

QC647277 9909228-45MS 158110 

Cyanide. Total 4.98 u ND 3.64 mglkg 73.1 (70.0 - 130.) JLP 09114199 1117 
QC646778 BLANK 157999 

Chromium, Hexavaknt u ND mgiJ LAA 09108199 1900 

QC64ct069 BLANK 158555 
Chromium, Hc~avalent u NDmg{Jcg JBK 09/2'})99 1430 

QC549078 BLANK 158556 

Chromium, Hexavalent u ND mglkg 
QC646774 990922B-65DUP 1)7999 

Ch:romium, Hexavalent u ND m~ll 0.00 [0. 00- 13.()) LAA 09/08/99 l 900 

QC649065 990922B~DIJP IS8S55 
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QC Summary Report 

Project Description: RFP #A12480A 

cc: SNLS00396 Lab. Sample ID: 990922&% Report Date: October 07, 1999 Page 27 of 33 

--·-·-·· ---···-·----------·- ------
Samplt/Paramder Type Batch NOM Sample Qua! QC Units RPD% REC% Range Analyst o~te Time 

------·····---------
Chromium, H<:xavalent J 0.1 12 mgllcg :32.3 .. (0.00 - 30.0) JBK 09/22/99 1430 

QC649071 9909228-lBDT.."P 158556 
Chromium, Hexavalent J 0.0794 mglkg 23.6 (0.00- 30.0) JBK 091'12/99 1430 

QC64-9074 99091.28-4501.. "P 158556 

Chromium, Hexavalent 0.155 mglkg l6.3 (0.00- 30.0) 
QC64-6776 LCS 157999 

Chromium, Hcxaval<:nl 0.100 0.100 mgfl 100 (83.8- 116.) LAA 09/08/99 1900 
QC64906& LCS 158555 

Chromium, Hexavalent 1.00 1.02 mgll:;g 102 (76.0-122.) JBK 09/22199 1430 

QC64-9077 LCS 158556 
Chromium, Hexavalent 1.00 0.980 mglkg 98.0 (7 6.0 - 122.) 

QC646m LCSDUP 157999 
Chromium, Hexavalent 0.100 0.100 0.101 mgll 0.995 101 (0.00- 20.0) l.AA 09108/99 l900 

QC649070 LCS DUP 158555 
Chromiwn. Hexavalenl 1.00 1.02 0.910 mgltg 11.4 91.0 (0.00- 30.0) JBK 09/22199 1430 

QC649079 LCSDUP 158556 

Chromium, Hexavalent 1.00 0.980 0.930 mg!kg 5.24 93.0 (0.00- 30.0) 
QC64677S 9909228-65MS 157999 

Chromium, Hexavalent 0.100 u NP 0.105 mg!l 105 (85.0- 115.) L\A 09/08/99 1900 
QC649067 9909228-06MS 158555 

Chromium, Hex.avaJeor LOO J0.0807 1.07 mglkg 99.0 (70.0- 130.) JBK 09/22199 1430 
QC649072 9909228-ISMS 158556 

Chromium, Hexavalent 1.00 JO.!Ol 1.05 mgfkg 94.8 (70.0- 130.) 

QC649075 9909228-45MS 158556 

Chromium, Hexavalent 1.00 JO.l82 J.J2 mgltg 93.7 (70.0- 1:30.) 
QC647643 BLANK 158199 

Moisture u ND wt% OJ 09/13199 1550 
QC647EMi BLANK 158'200 

Moisture u ND Wl% GJ 09113199 1510 
QC64-8G40 BLANK 158297 

Moistuic u ND wt% GJ 09/i3/99 1700 
QC647641 9909228-lSDUP 158199 

Moisture 4.00 wt% 28.6 (-) OJ 09113/99 1550 

QC647642 990922&-17DUP 158199 

Moisture 2.00 wt% 0.00 (·) 

QC647644 9909228-45DUP 158200 

Moisture 6.00 wt% 18.2 (-) GJ 09113199 1510 

QC647645 9909228-47DUP 158200 

Moisture 3.00 wt% 40.0 (-) 

QC648039 9909228-57DUP I 5S297 

306 



QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 2B of33 

--------------- . ------ ------------------
Sample/Parameter Typ!! Batch NOM Sample Qual QC Unit'! RPD% REC% Range Analyst Date Time 

----------
Moisture 6.00 wt% 18.2 (-) GJ 09/13/99 1700 
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RADIOLOGICAL 
ANALYSIS-
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GROSS ALPHAJBETA 

Analytical Batch Number: 158646 

Analytical Method: EPA 900.0 

Laboratory NumMr 

9909223-03 
QC649391 
QC649392 
QC64~393 
QC649394 

QC649395 

lnstruml'.nt Calibrntion: 

Casl' Narrative for 
SANDIA- 992285 

Sample Deseription 

050109-004 B9938-SP1-BH1-9.5-S 
Blank 
Duplicate of 050109-004 B9938-SP1-BH 1-9 .5-S 
Matrix Spike of 050109-004 B993B-SP1-BH1-9.5-S 
Matrix Spike Duplicate of 050109-004 B9938-SP1-BH1-
9.5-S 
Laboratory Control Sampk 

The insll'll1tlent was properly calibrated. The instrument was calibrated as follows: drawers A I-G4 on 
5/31/99, drawers ll-J4 on 2J3/99. 

Holding Time: 

All samples \>'ere analyzed within the required holding time. 

Blanks: 

No wget analytes were detected in the method blank above the required aocepr.ance limit. 

Spike Analyses: 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Labornt<>ry Control Samples: 

All analyt.e recoveries in the laboratory control samp-le We[e within the required acceplanCe limits. 

Srunple Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comment: 

High hygroscopic sa:t conte:nt in evaporated :;;amples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to oxides by heating 
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the sample under a flame until a dull red color is obtained. The conversion to oxides st:lhihz:c., 
the sample weight alld ensun:s lhat proper alpha/beta efficiencies are a>signed for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium. polcnium and cesium may be los.t during 
satilple healing, especially to a dull red heat. 

GROSS ALPHAJBETA 

Analytical Batch Number: 158647 

Analytical Method: EPA 900.0 

Laboratory Number 

99092.28-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
990922&-2:5 
990922&-28 
9909228-31 
9909228-34 
9909228-37 
9909228-40 
990922&-43 
9909228-46 
9909228-49 
9909228-52 
9909228-55 
9909228-58 
QC649396 
QC649397 
QC64939B 
QC649399 

QC649400 

Instrument Calibration: 

Sample Description 

050049-004 SOLARDETOX-DFI -BH3-
050050-004 SOLADEXTOX-DF1-BH3-
050052-004 SOLARDETOX-DFI-BH2-
050053-004 SOLARDETOX-DFI-BH2-
050055-004 SOLARDETOX-DFI-BHl-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A-SP1-BH1 
050059-004 SOLAR 9982-DWl-BHl-
050060-004 SOLAR 9982-DWl-BHl 
050061-004 SOLAR 9982-DWl-BHl 
050062-004 LFR-DFI-BHl-7-S 
050063-004 LFR-DFJ-BHl-12-S 
050064-004 LFR-DFl-BHl-7-MSIMD 
0Soo65-004 LFR-DF1-BH2-7-S 
050066-004 LFR-DF1-BH2-12-S 
050067-004 LFR-DF\-BH3-7-S 
050068-004 LFR-DFJ-BH3-12-S 
Blank 
Duplicate of (}50064-004 LFR-DFl-BHl-7-MS/MD 
Matrix Spike o£050064-004 LFR-DFl-BHl-7-MSIMD 
Matrill Spike Duplicate of 050064-004 LFR-DFl-BHl-7-
MS!MD 
Laboratory Control Sample 

The irutrument was properly calibrated. The instnnnent was calibrated as follows: drawers Al-G4 on 
5131199, drawers ll-J4 on 2/3/9f). 

Holding Time: 

All samples were anlliyzed within the required holding time. 

Blanks: 

No target analytes were detected in the melhod blank above the required acceptance limit 

Spike Analyses: 

All analyte recoveries in the matrix spike were within the requiroo acceptance limits. 
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Labo!'1ltory Control Samples: 
I 

All analyte recoveries in the laboratory control sample were within the requ•red acceptance limits. 

Sample Duplicates: 

All sample duplicate results were withln th.e required il!:<.:eptance limits. 

Dilutions: 

None of the samples were diluted. 

No.,_ Conformante Reports: 

There were no Nonconformance Reports associated with this batch. 

General ColilQlent: 

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are convened to oxioos by heating 
the sample under a flame until a dull red color is obtained. The conversion to oxides stabilizes 
the sample weight and ensures that proper alphalbeta efficiencies are assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, Lechnetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

GA~ASPECTROSCOPY 

Analytical Batch Number: 158553 

Analytical Method; HASL 300 

Laboratory Number 

9909228-03 
9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
99-Q9228-28 
9909228-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
9909228-46 
9909228-49 
9909228-52 
990922&-55 
9909228-58 
QC649050 
QC64905l 
QC6490:52 

Sample Desctiption 

050109-004 B9938-SPl-BHl-9.5--S 
050049-004 SOLARDETOX-DF1-BH3-
050050-004 SOLADEXTOX-DF1-BH3-
050052-004 SOLARDETOX-DF I -HH2-
050053-004 SOLARDETOX-DF1-BH2-
050055-004 SOLARDETOX-DFl-BHl-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SP1-BHI 
050058-004- SOLAR 9981 A-SP 1-BH 1 
05005CJ-004 SOLAR 9982-DWl-BHl-
050060-004 SOLAR 9982-DWl-BHI 
050061-004 SOLAR9982-DWI-BHI 
050062.()04 LFR-DFl-BHl-/-S 
050063-004 LFR-DFI-BHI-12-S 
050064-004 l.FR-DFl-BHI-7-MS/MD 
050065-004 LFR-DF1-BH2· 7-S 
050066-004 LFR-DF1-BH2-12-S 
050067-004 LFR-DFI-BH3· 7 -S 
050068-004 LFR-DF1-BH3-12-S 
Blank 
Duplicate of050064-004 LFR-DFl-BHl-7-MSIMD 
Laboratory Cootrol Sample 
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instrument Caubration: 

The instrUment was properly calibrated. All gamma det~ctors were calibJ"ated during february and 
March<Jf 1999. 

Holding Time: 

All :;amples were analyz~ within !he required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Laboratory Control SampleS: 

All analyte recoveries in the laboratDry control sample were within the requiJed acceptance limits. 

Sample Duplicates: 

All s.ample duplicate results were with.in the required acceptance limits. 

General Comments: 

The foll<Jwing isotopes were not quantified due to low abundance: 9909128~07;Th-231, 9909228-13; 
Th-231, 9909228-19;Th-231,Fe-59, 9909228-25;Tb-231, 9909228-3l;Th-231, 9909228-4-0;Ac-228, 
Ra-228, 99<J9228-43-;Ac-228,Ra-22&,Th-231, 990922&-SZ;Th-2?.1, 9909228-SS;Th-231, QC649051; 
Ac-228,Th-231. The following isC>topes were not quantified due to interference: 9909228-03;Ru-1{)6. 

The above case narrative was reviewed b2h~ Date: ]{)d119] 
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G~SPECJROSCOPY 

Analytical Batch Number: 158575 

Analytical Method: EPI A-013 

Laboratory Number 

9909228-.59 
QC649134 
QC649135 
QC649136 
QC649l37 
QC54913& 

Instrument Calibration: 

Case Narrative for 
SANDIA- 99l28W 

Sample Description 

050069-005 LFR-DFI-BH3-GS 
Blank 
Duplicate of050069-005 LFR-DFl-BHJ-GS 
Matrix Spike of 050069-005 LFR-DF1-BH3-GS 
Matrix Spike Duplicate of05D069-005 LFR-DF1-BH3-GS 
Laboratory Control Sample 

The instrument was properly calibrated. All gamma calibrations were performed during February and 
March of 1999. 

Holding Time: 

All samples were analyred within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit 

Spike Analyses: 

All analyte recoveries in the matrix spike were withln the required acceptance limits. 

Laboratory Control Samples: 

All anaJyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

General Comments: 

The following isotopes were not quantified due to low abundance: QC649134;Cs-137.Th-234,U-238, 
QC649135;Pb-212,Th-232,Th-234,U-238. 

GROSS ALPHA/BETA 

Analy1kal Batch Number: 1.58539 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-60 

Sam~le De,crlption 

050069-006 LFR-DFI-BH3-GRAB 
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QC649007 
QC649008 
QC649009 
QC6490IO 

QC6490JI 

Instrument Calibration: 

Blank 
Duplicate of 050069-006lFR-DF1-BH3-GRAB 
MaiJ:ix Spike of 050069-006 LFR-DFI-BH3-GRAB 
Matrix Spike Duplicate of050069-006 LFR-DFI-BH3-
GRAB 
Laboratory Control Sample 

The instrument was properly calibrated. The instrument was calibrt~ted as follows; drawers Al-G4 on 
5/31/99, drawers Il-J4 on 2/3/99. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the matt:ix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate reslllts were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comment: 

High hygroscopic salt content in evaporated samples can Cli.Use the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to oxides by heating 
lhe sample unl.k.r a flame until a dull red c~lor is obtainw. The con'l~:rsion to oxides stabi1i2.es 
the sample weight and ensures that proper alpha/beta efficiencies arc assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

The above case narrative was reviewed b~:) /l ~ 
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Project Description: RFP #AJ24SOA 
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-~- ·--------· .. ------ .. -· .. -----·· ·----··· ·-
Sample!Parnmetu Type Batch NOM Sample Qual QC Units RPD% REC% Range A.mllyst Date Time 

·-------~-· ·---·· 
Racliologieal 
QC649007 BLANK 158539 

Gross Alpha u 0.132 pCi/1 TMC 10/01/99 1336 

Nonvolatile Bet~ u -0.137 pCi/1 
Weight of Sample, A&B 4.20 mg 

QC649391 BLANK 153646 

Gross Alpha 1.59 pCi!g 1MC ff)/30199 1800 

Nonvolaul~ Bela 3.1J pCilg 
Weight of Sample, A&B 0.800 mg 

QC64.9396 BLANK 158647 

Gross Alpha u 0.141 pCifg SRB fi}/?..9/99 1545 

Nonvolatile Beta u 0.09 pCj/g 

Weight of Sample, A&B 1.!i0 mg 
QC649008 99092.23-60DIJP 158539 

Gross Alpha u 0.213 pCVI 0.00 (0..00- 20.0) TMC 09/30/99 0213 

Nonvolatile Beta u 0.0671 pCi/1 0.00 (0.00- 20.0) 

QC649392 9909228-03DUP 158646 
Gtoss Alpha 10.2 pCi/g 32.3•• (0.00- 20Cl) TMC 09/30199 1800 

N'onvoiatile Beta 31.7 pC'J!g 9.74 (0.00- 2Cl.O) 

QC649397 9909228-46DUP 158647 

Gross Alpha 6.96 pCilg 47 .2** {0.00- 20.0) SRB 09/29/99 1450 

Nonvolatile .Beta 11.1 pCi/g 9.24 (Cl.OO- 20.0) 

QC649011 LCS 158539 

Gross Alpha 90.5 108 pCi/1 119 (75 .0 - 125.) TMC 10/06/99 1311 

Nonvolatile Beta 83.7 94.2 pCill 112 (75.0- !25.J 

QC649395 LCS !5B646 
Gross Alpha 38.5 38.2 pCilg 99.3 (75.0- I 25.) TMC J0/04199 2104 

Nonvolatile Be!ll. 33.5 30.3 pCifg 90.5 (75.0 -125.) 

QC649400 LCS 158647 
Gross Alpha 36.2 41.7 pCi!g 115 (75.0- 125.) SRB 091')!)199 1545 
Nonvolatile Beta 33.5 36.3 pCi/g 108 (75.0 - 125.) 

QC649009 9909228-60MS 15!)539 

Gross Alpha 1~] u -0.000285 192 pCiJl 106 (75.0- 1 25.) TMC 09129199 1 003 
Nonvolatile Beta 168 U0.417 161 pGil 96.2 (75.0 - 125.) 

QC649J93 9909228-0JMS 158646 
GrossAipbi! 296 7.34 270 pCilg 88.9 (15.0- 125.) TMC ::19130/99 l iOO 
Nonvolatile Beta 2.58 28.8 287 pCi/g 100 (750-125) 

QC&49398 9909228-4<;MS 158647 

Gross Alpha 292 11.3 283 pl2i!g 93.1 (75.0- 125.) SRB 09129!99 1545 

Nonvolatile Beta 270 10.1 263 pCi/g 93.6 (75 .0- l Z5.) 
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cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07. I 99<:1 Page30 of33 

SampleJParameter Type Batch 

QCM9010 9909228-60M SD J5853'J 

Gross Alpha 
Nonvolatile .Beta 

QC649394 9909228-03MSD 158646 
Gross Alpha 
Nonvolatile Eeta 

QC649399 9909~Z8-46MSD 158647 
Gross Alpha 
Nonvolatik Beta 

QC649050 

Ameridum-241 

Cesium-137 

Cobalt-60 
Actinium-228 

Cerium-144 

Cesium-134 

Chromium-51 

Iron-59 
Lead-2.12 
Lead-214 
Potassimn -40 
Radium-226 
Radium-228 
Rutheniurn-103 

Ruthcnium-106 

Thorium-231 

Thorium-232 

Thorium-234 

Uranium-235 

Uranium-238 

Yttrium-88 

Zirconium-95 

QC649134 

Americ:ium-241 

Cesium-137 

Cobalt-60 

Act:inium-228 

Cerium-l44 

Cesium-134 
Chromium-51 

BLANK 15-8553 

BLANK 158575 

NOM 

181 
167 

296 

258 

307 
284 

Sample Qual QC Units RPD% REC'I'o Range Analyst Date Time 

u -0.00028.5 215 pCi/1 11.5 119 (0. 00- 20,0) TMC 10/06/99 1130 
00.417 198 pCill 20_7 .. 119 (0. 00 - 20.0) 

7.34 277 pCUg 2.47 9l.l (0.00- 20.0) TMC 09130/99 1700 
28.3 259 pCUg 11.7 89.3 (0.00- 20.0) 

113 337 pCi/g 13.3 t06 (0.00- 20.0) SRB 09129199 1545 
10.1 276 pCiJg 0.!31 93.7 (0.00. 20.0) 

00.0119 pCUg EJB r:f}/20/99 1237 

O.o37J pCi/g 
u -0.00164 pCi/g 

0.106 pCi/g 

u 0.0208 pCi/g 

u -0.00928 pCi!g 

u 0.0101 pCiJg 
u 0.0185 pCUg 

0.0409 pCUg 
u 0.0312 pCilg 
u 0.218 pCiJg 
u 0.0170 pCi/g 

0.106 pCi/g 
u 0.0105 pCiJg 
u -0.0%2 pCilg 
u 0.0115 pCilg 

0.0405 pCi/g 

u 0.245 pCilg 
0.116 pCilg 

u 0.245 pCilg 
u -0.0291 pCilg 
u -0.0251 pCilg 

u 3.05 pCi!L EIB 09120199 1925 
u 000 pCi!L 

196 pCifL 

u 7.11 pCi!L 
u 6.06 pCi!L 
u -437 pCifL 

u 4.94 pCi/L 
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Project D<.S~:nption: RFP I#AJ2480A 

cc: SNLS00396 Lab. Sa:nple !D: 9909228% Report Dale: October 07. 1999 Page 31 of33 

---- ~-·----·· .. --
Sample!P:aT'2DJeter Type Batc.b NOM Slllllple Qual QC Units RPD'1:. REC% Range Analyst Date Time 

·----
Iron-59 u -2..41 pCi/L EIB 09120!99 1925 
Lead-211 4.96 pCi/L 

Lcad-214 863 pCi/L 

Pota.ssium-40 {) 5.56 pCi/L 

Radium-226 5.22 pCiiL 
Rtldium-2.28 u 7.ll pCi!L 
Ruthenium-! 03 T.J -0.647 pCi!L 
Rmhenium-106 u 18.1 pCi!L 
Thorium-231 u 2.45 pCi!L 
Thorium-232 4.97 pCiJL 

Thorium-234 u 0.00 pCi!L 

Ur:anium-235 u 9.99 pCi/L 

Umnium-~8 u 0.00 pCi/L 

Yttrium-88 u 0.213 pCi/L 
Lrc;on.ium-95 u !.63 pCiJL 

QC64905! 9909228-46DUP 158553 
Americ:ium-241 u -0.0742 pCi/g 0.00 (0.00. 20.0) EJB 09120/99 123 8 
Cesium-137 u -0.00338 pCi/g QOO (0.00 - 20.0) 

C:obalt-60 u -0.00:299 pCi/g 0.00 (0_()0 - 20.0) 
Actinium-228 u 0.00 pCi/g 0.00 (0.00- 20.0! 

Cerium-144 u 0.0492 pCi/g 0.00 {0.()()- 20.0) 

~ium-134 u 0.{)()]74 pCilg 0.00 (0.00 - 20.0) 

Chromium-51 u 0.114 ?Cilg 0.00 (0.00- 20.0) 

Iron-59 u 0.0321 pCilg 0.00 (0.00- 20.0) 

Lcad-212 0.297 pCifg 8.72 
(0.00- 20.0) 
(0.00- 20.0) 

Lead-214 0.807 pCifg 11.5 (0.00- 20.0) 
Potassium-40 462 pCUg 6.68 (0.00 - 20.0) 
Radium-226 0.109 pCi/g 2.09 (0.00. 20.0) 
Radjum-21& 0.227 pCiJg 200 (0.00. 20.0) 

Rutheruum-103 u -0.00178 pCilg 0.00 (0.00 - 20.0) 

Rutheni um-1 06 u -0.0113 pCiig 0.00 (0.00. 20.0) 

Thorium-231 u 0.00 pCiig 0.00 (0 00- 20.0) 

Thonum-2.32 {).29'2 pCilg 8.69 
(0.00- 20. 0} 
(0.00- 20.0} 

ihorium-234 u 00837 pCiig 200 (000 -20.0) 
Uranium-235 u -0.03&1 pCiig 000 (0.00 • 2D.Ol 
Urnnium-238 U0.0837 pCiig 200 (0.00- 20.0) 
'rttrium-88 UO.OI02 pCiig 0.00 (0.00- 20.0) 

Zircortium-95 0.0552 pCiJg 0.00 (0.00- 20.0) 

QC649135 9909228-59D UP 1:58.'575 
Americium-2dl 2.62 pCi/L 0.00 (0.00. 20.0) EJB D9/2ll99 I &12 
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Smnple/l'arameter Type Batch NOM Sample Qual QC Uniu RPD% REC% Range Analyst Dale Time 
-. ----·- ·--

Cesium-137 u 3.28 pCi/L 0.00 (0.00 - 20.0) EJS 09121199 1812 

Cobalt-50 u -1.46 pOlL 0.00 (0.00 • 20.0) 

Actiniurn-228 u 5.83 pCiiL 0.00 (0.00 • 20.0) 

c~rium-144 u 1.03 pCiiL 0.00 (000. 20.0) 

Cesium-134 u 0.931 pC!IL 0.00 (0.00 - 20.0) 

Chromium-51 u -14.0 pCiiL 0.{)0 (0.00 - 20.0) 

Iron-59 u 3.41 pCiiL 0.00 (0.00 - 20.0) 

Lead-212 u 0.00 pCiiL 0.00 (0.00- 20.0) 

Lca.d-214 8.96 pCilL 0.00 (0.00 - 20.0} 

Potassium-40 36.1 pCiiL 0.00 (0.00 . 20.0) 

Radium-226 8.45 pOlL 0.00 (0.00 - 20.0) 

Radium-228 u 5.83 pCiiL 0.00 {0.00 - 20.0) 

Ruthenium-103 4.3& pCifL 0.00 (0.00- 20.0) 

Ruthemum-106 u -7.07 pCiiL 0.00 (0.00 - 20.0) 

Thoriurn-231 u 9.27 pCi!L 0.00 (0.00 - 20.0) 

Thorium-232 u 0.00 pCi/L 0.00 (0.00 • 20.0) 

Thorium-234- u 0.00 pCilL 0.00 (0.00 - 20.0) 
Uranium-23:5 u 8.44 pCi/L 0.00 (0.00- 20.0) 

Uranium-23'S u 0.00 pCi/L 0.00 {0.00 - 20.0) 

Yttrium-88 u 0.756 pCilL 0.00 (0.00 • 20.0) 

Zirconium-95 10.3 pOlL 0.00 (0.00 . 20.0) 

QC649052 LCS 158553 

Americium-241 1140 1080 pCiJg 94.2 (75.0- !25.) EJB 09!20199- 1738 

Cesium-137 44l 464 pCilg lOS (75.0- 125.} 

Coball-60 702 709 pCi/g: 101 (75.0- J 25.) 

QC649l38 LCS 158575 

Americium-241 852 1040 pCifL 122 (75.0 -125.) EJB 09.'20/99 1959 

Cesium-137 329 329 pCiiL 100 (75.0- 125.) 

Cobalt-60 484 465 pCi!L 96.2 (75 .0 - 125 .) 

QC649!36 990922~-59MS 158575 

Amencium-241 8520 u 1.59 9540 pCi/L 112 (75.0- J 25.) EJB 09/20/99 1956 

Cesium -137 3290 U0.372 3510 pCiiL ID7 (75.0- 125.) 

Cobalt-60 4860 5.86 5000 pCifL 103 (75.0- 125.) 

QC649137 9909228-59MSD 158575 

Americium-241 8520 u 1.59 8720 pCi/L 9.02 102 (0 00. 20.0) EJB 09/21/99 1842 

Cesium-137 3290 u 0.372 3500 pCiiL 0.228 106 (0.00 - 20.0) 
Cobalt-60 4860 5.86 5260 pCi/L 5.22 108 (000- 200) 
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cc: SNLS00396 Lab. Sample ID: 990922&% Report Date: October 07, \999 

------- ----------· ·------
Sample/Panuneter Type Batch NOM Sample Qual QC Units RPD% REC% Range 

Notes: 
The qualifiers in this report are defined as follows: 

1 indicates presence of analyte berween DL (Detect Limit) and RL (Report Limit) 

U indicates pr<::sence of analytc < DL (Detect Limit) 

nla indicates that ~pike ~covery limits do not apply when 

sample concentration exceeds spike cone by a factor of 4 or more 

Page 33 of 33 

Analyst Date Time 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete (CAC) for Drain and Septic Systems 
(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1116, and 1117. DOE is 
also submitting responses to Requests for Supplemental Information (RSis) for 
SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA ID No. 
NM5890110518. These documents are compiled as DSS Round 10 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140, 
147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and (2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
L. King, USEPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
J. Volkerding, DOE-NMED-08 (2 copies) 

cc w/o enclosure.: 
T. Longo, NNSNNA-56 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1 087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
R. E. Fate, SNL, MS 1 089 
M.J.Dav~.SNL,MS1089 
ESHSEC Records Center, MS 1087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNLINM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other 
types of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNLINM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNLINM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNLINM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNLINM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNL/NM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNLINM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNLINM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIPJ, Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNLINM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1115: FORMER OFFICES SEPTIC SYSTEM 
(SOLAR TOWER COMPLEX) 

2.1 Summary 

The SNL/NM ER Project conducted an assessment of DSS Site 1115, the Former Offices 
Septic System (Solar Tower Complex). There are no known or specific environmental concerns 
at this site. The assessment was conducted to determine whether environmental contamination 
was released to the environment via the septic system present at the site. This report provides 
documentation that the site was specifically characterized, that no significant releases of 
contaminants to the environment occurred via the Former Offices Septic System, and that it 
does not pose a threat to human health or the environment under either the industrial or 
residential land-use scenarios. The mobile offices were relocated to Technical Area (T A)-I in 
June 1979. At some point after the relocation, the septic tank would have been pumped and the 
waste managed in accordance with SNL/NM policy. The tank was inspected on June 22, 2004, 
and found to be empty and dry. The tank was then inspected by the NMED on July 29, 2005, 
and a closure form was signed (SNL/NM July 2005). The empty tank was caved in and 
backfilled with clean soil on August 23, 2005. 

Review and analysis of all relevant data for DSS Site 1115 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk 
assessment action levels. Thus, a determination of Corrective Action Complete (CAC) without 
controls (NMED April2004) is recommended for DSS Site 1115 based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk. 

2.2 Site Description and Operational History 

2.2.1 . Site Description 

DSS Site 1115 is located at the former headquarters for the Solar Tower Complex on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy. The site is located approximately 1,400 feet northwest of the solar tower 
(Figure 2.2.1-1 ). The abandoned septic system consisted of a 1 ,500-gallon septic tank that 
emptied to a herringbone-shaped drainfield with seven branching laterals, each about 50 feet 
long (Figure 2.2.1-2). Construction details are based upon engineering drawings (SNLINM June 
1976), site inspections, and backhoe excavations of the system. The system received 
discharges from three mobile office trailers that were located approximately 170 feet to the east. 

The surface geology at DSS Site 1115 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1115, and typically consist of a mixture of silts, sands, and gravels that are poorly 
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sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest drainage lies north of the site and terminates in a playa just west of KAFB. No perennial 
surface-water bodies are present in the vicinity of the site. Average annual rainfall in the 
SNLJNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). 

The site lies at an average elevation of approximately 5,569 feet above mean sea level 
(SNL/NM April2003). Depth to groundwater is estimated to be approximately 150 feet below 
ground surface (bgs) based upon mid-1990s water-level measurements taken in monitoring well 
STW-1 located approximately 1,900 feet northwest of the site before it was plugged and 
abandoned in 1997. Groundwater flow is thought to be generally to the west in this area 
(SNLJNM April 2004 ). The nearest production wells to DSS Site 1115 are KAFB-4 and 
KAFB-11, which are 5.6 and 5.4 miles to the northwest, respectively. The nearest groundwater 
monitoring well is NMED-1, approximately 3, 700 feet southeast of the site. 

2.2.2 Operational History 

Available information indicates that mobile office trailers used as the temporary headquarters for 
the Solar Tower Complex were placed on site around 1976 (SNL/NM June 1976) and it is 
assumed the septic system was constructed at the same time. Because operational records are 
not available, the site investigation was planned to be consistent with other DSS site 
investigations and to sample for possible COCs that may have been released during facility 
operations. The mobile offices were relocated to T A-I in June 1979. At some point after the 
relocation, the septic tank would have been pumped and the waste managed in accordance 
with SNL/NM policy. The tank was inspected by the NMED on July 29, 2005, and was found to 
be empty and dry and a closure form was signed (SNLJNM July 2005). The empty tank was 
caved in and backfilled with clean soil on August 23, 2005. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1115 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1115 is industrial (DOE and USAF March 1996). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at this site. In August 1999, a backhoe 
was used to physically locate the buried drainfield drain lines at the site (Investigation 1 ). In 
August 1999 and April 2005, subsurface soil samples were collected from three borings in 
the drainfield (Investigation 2). Investigations 1 and 2 were required by the NMED/HWB to 
adequately characterize the site and were conducted in accordance with procedures presented 
in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) described in 
Chapter 1.0. These investigations are discussed in the following sections. 

3.2 Investigation 1-Backhoe Excavation 

On August 25, 1999, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1115 drainfield system. The drainfield was found to have seven 
branching laterals, arranged as shown in Figure 2.2.1-2, with an average drain line trench depth 
of 5 feet bgs. No visible evidence of stained or discolored soil or odors indicating residual 
contamination was observed during the excavation. No samples were collected during the 
backhoe excavation at the site. 

3.3 Investigation 2-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures outlined in the SAP (SNL/NM October 1999) and FIP (SNL/NM 
November 2001) approved by the NMED. On August 27, 1999, soil samples were collected 
from three drainfield boreholes. On April 18 and 20, 2005, additional soil samples for volatile 
organic compound (VOC) analysis only were collected from the same three 1999 borehole 
locations. Soil boring locations are shown in Figure 2.2.1 2. Figures 3.3-1 and 3.3-2 show the 
site and soil samples being collected at DSS Site 1115, respectively. A summary of the 
boreholes, sample depths, sample analyses, analytical methods, laboratories, and sample dates 
is presented in Table 3.3-1. 

DSS Site 1115 was one of five shallow groundwater DSS sites that had 2-butanone 
concentrations above the 10-parts-per-billion (micrograms [1-lg]/kilogram [kg]) VOC trigger level 
specified in the SAP (SNL/NM October 1999), and therefore required additional sampling. The 
samples collected at these five sites were all analyzed at the same time, and the laboratory 
reported detections of the same three VOCs (2-butanone, methylene chloride, and toluene) at 
similar concentrations for all five sites. Because these compounds are recognized by the U.S. 
Environmental Protection Agency (EPA) as typical laboratory contaminants, it was suspected 
that the VOC detections might be the result of a laboratory artifact or other analytical problem, 
rather than soil contamination. After meeting with the NMED, it was decided to resample DSS 
Site 1115 and the other four sites for VOCs only. At DSS Site 1115,, it was agreed that 
additional VOC samples would be collected at the original 1999 sample locations and depths, 
and additional samples would be collected at 5 and 1 0 feet below the original sample depths, as 
specified by the NMED (Cooper March 2005). The VOC resampling at DSS Site 1115 was 
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Figure 3.3-1 
View of the DSS Site 1115, Solar Tower Complex septic tank access ports with 
drainfield area in the background by worker. View to the west. August 27, 1999 
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Figure 3.3-2 
Collecting additional soil samples for VOCs in the drainfield of 

DSS Site 1115, Solar Tower Complex. View to the southeast. April 18, 2005 

AU9-05/WP/SNL05:r5752.doc 3-5 640857.03.01 09/13/05 5:13PM 



)> 

~ 

~ 
"'0 
(jj 
z 
r 
0 
(]> 

~ 
(]> 
N 
c. 
?l 

w 
I 

-...J 

co 
~ 
~ .... 
0 
w 
~ 

~ 
~ 
(]> 

(]> 
:.;. 

"' "'0 
;::: 

Table 3.3-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1115, Former Offices Septic System (Solar Tower Complex) Soil Samples 

Number of 

Samolina Area 
Drainfield 

8 EPA November 1986. 
bHASLIEML 1957. 

Borehole 
Locations 

3 

3 

3 

3 

3 

3 

3 

3 

3 

bgs =Below ground surface. 
DSS = Drain and Septic Systems. 

Top of Sampling 
Intervals in Each 

Borehole 
(ft bas l 

5, 10, 15,20 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL =General Engineering Laboratories, Inc. 

Total Number of Analytical Parameters and 
Soil Samples EPA Methods8 

12 + 1 Duplicate VOCs 
EPA Method 8260 

6 SVOCs 
EPA Method 8270 

6 PCBs 
EPA Method 8082 

6 HE Compounds 
EPA Method 8330 

6 RCRA Metals 
EPA Methods 6000/7000 

6 Hexavalent Chromium 
EPA Method 7196A 

6 Total Cyanide 
EPA Method 9012A 

6 Gamma Spectroscopy 
HASL-300b 

6 Gross Alpha/Beta Activity 
EPA Method 900.0 

HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Analytical 
Laboratory 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

GEL 

-- ----

Date Samples 
Collected 
04-18-05 
04-20-05 
08-27-99 

08-27-99 

08-27-99 

08-27-99 

08-27-99 

08-27-99 

08-27-99 

08-27-99 



conducted on April18 and 20, 2005. Only toluene was detected in the April2005 samples at a 
maximum concentration of 4.25 f.lg/kg. It was concluded that the 1999 VOC samples were 
probably affected by laboratory contamination. Therefore, the 1999 VOC data were replaced 
with the 2005 VOC analytical results in the data tables and in the risk assessment. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top 
of the shallow interval started at the bottom of the drain line trenches, as determined by the 
backhoe excavation, and the lower (deep) interval started at 5 feet below the top of the 
upper sample interval. Once the auger rig had reached the top of the sampling interval, a 3- or 
4-foot-long by 1.5-inch inside diameter Geoprobe rM sampling tube lined with a butyl acetate 
(BA) sampling sleeve was inserted into the borehole and hydraulically driven downward 3 or 
4 feet to fill the tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNLINM operating 
procedures and transported to an off-site laboratory for analysis. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1115 are presented and discussed 
in this section. 

Because of the laboratory contamination concerns regarding the 1999 VOC data, and because 
the site was resampled, the original1999 VOC data were replaced with the 2005 VOC analytical 
results in the data tables and in the risk assessment. 

VOC analytical results for the 12 soil samples and 1 duplicate collected in April 2005 from the 
three drainfield boreholes are summarized in Table 3.3.2-1. Method detection limits (MDLs) for 
the VOC soil analyses are presented in Table 3.3.2-2. Low concentrations of toluene were 
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Table 3.3.2-1 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, VOC Analytical Results 
Aprii2Q05 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 82608 ) (~g/kg) 

Record Sample 
Numberb ER Sample ID Depth (ft) 
608531 SOLAR OFFICES-DF1-BH1-5-S 
608531 SOLAR OFFICES-DF1-BH1-10-S 
608531 SOLAR OFFICES-DF1-BH1-15-S 
608531 SOLAR OFFICES-DF1-BH1-20-S 
608531 SOLAR OFFICES-DF1-BH2-5-S 
608531 SOLAR OFFICES-DF1-BH2-10-S 
608531 SOLAR OFFICES-DF1-BH2-15-S 
608531 SOLAR OFFICES-DF1-BH2-20-S 
608531 SOLAR OFFICES-DF1-BH3-5-S 
608531 SOLAR OFFICES-DF1-BH3-10-S 
608531 SOLAR OFFICES-DF1-BH3-10-DU 
608531 SOLAR OFFICES-DF1-BH3-15-S 
608531 SOLAR OFFICES-DF1-BH3-20-S 
Quality Assurance/Quality Control Samples (!l!=IL) 
608532 SOLAR OFFICES- DF1-EB 
608531 1115-DSS-TB-2 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DF 
DSS 
DU 
EB 
EPA 
ER 
ft 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Duplicate sample. 
= Equipment blank. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. · 
= Foot (feet). 
= Identification. 

5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
10 
15 
20 

NA 
NA 

Acetone Toluene 
ND (2.58) 2.34 
ND (2.58) 0.439 J (1 
ND (2.58) 0.328 J (1 
ND (2.58) 0.512 J (1 
ND (2.58) 1.a 
ND (2.58) 1.0:3 
ND (2.58) 0.497 J (1 
ND (2.58) 0.992 J (1 
ND (2.58) 2.98 
ND (2.58} 4.25 
ND (5 U) ND (0.29) 
ND (2.58) 0.782 J (1 
ND (2.58) 0.819 J (1 

ND(1.25) ND (0.25) 
1.91 J (5)1 ND (0.25) 

ID 
J() = The reported value is greater than or equal to the MDL but is less than the practical 

MDL 
~g/kg 

~g/L 
NA 
ND () 
s 
TB 
u 
voc 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
=Trip blank. 
= Analytical result qualified as not detected at the value shown. 
= Volatile organic compound. 
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Table 3.3.2-2 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
April2005 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limjt 

Analyte (J.lg/kg) 
Acetone 2.58 
Benzene 0.33 
Bromodichloromethane 0.2 
Bromoform 0.3 
Bromomethane 0.5 
2-Butanone 1.7 
Carbon disulfide 1.25 
Carbon tetrachloride 0.2 
Chlorobenzene 0.2 
Chloroethane 0.5 
Chloroform 0.2 
Chloromethane 0.5 
Dibromochloromethane 0.3 
1,1-Dichloroethane 0.3 
1 ,2-Dichloroethane 0.25 
1,1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.3 
1 ,2-Dichloropropane 0.3 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethylbenzene 0.2 
2-Hexanone 1.52 
Methylene chloride 2 
4-Methyl-2-pentanone 1.09 
Styrene 0.2 
1, 1,2 ,2-Tetrachloroethane 0.25 
T etrachloroethene 0.2 
Toluene 0.29 
1,1, 1-Trichloroethane 0.3 
1,1,2-Trichloroethane 0.3 
T richloroethene 0.25 
Vinyl acetate 1.25 
Vinyl chloride 0.5 
Xylene 0.4 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
flg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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detected in all but the duplicate sample collected. In addition, toluene was not detected in either 
the equipment blank (EB) or trip blank (TB) associated with these samples. A trace of acetone 
was detected only in the TB associated with these samples. Even though toluene was not 
detected in the EB or TB associated with these samples, it is a common laboratory contaminant 
and may not indicate soil contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the six soil samples collected in 
August 1999 from the drainfield boreholes are summarized in Table 3.3.2-3. MDLs for the 
SVOC soil analyses are presented in Table 3.3.2-4. A low concentration of di-n-butyl phthalate 
was detected in the 5-foot-bgs sample from borehole BH2. Phthalates are common 
contaminants found in plastics and may not be indicative of soil contamination at this site. 

Polychlorinated biphenyl (PCB) analytical results for the six soil samples collected in August 
1999 from the drainfield boreholes are summarized in Table 3.3.2-5. MDLs for the PCB soil 
analyses are presented in Table 3.3.2-6. A trace of Aroclor-1242 was detected in the 5-foot-bgs 
sample from borehole BH1. 

HE Compounds 

High explosive (HE) compound analytical results for the six soil samples collected in August 
1999 from the drainfield boreholes are summarized in Table 3.3.2-7. MDLs for the HE soil 
analyses are presented in Table 3.3.2 8. No HE compounds were detected in the soil samples 
at this site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples collected in August 1999 from the drainfield boreholes are 
summarized in Table 3.3.2-9. MDLs for the metals in soil analyses are presented in 
Table 3.3.2-10. Lead was detected at concentrations above the NMED-approved background in 
the 10-foot-bgs sample from borehole BH1 and in the 5-foot-bgs sample from borehole BH3. 
Hexavalent chromium does not have a quantified background concentration for the Coyote Test 
Field, so it is unknown whether the detected concentrations exceed background. All other metal 
concentrations were below background concentrations. 

Total Cyanide 

Total cyanide analytical results for the six soil samples collected in August 1999 from the 
drainfield boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are 
presented in Table 3.3.2-12. Low concentrations of cyanide were detected in each of the 
5-foot-bgs samples from all three boreholes. 
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Table 3.3.2-3 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record 

Number!> ER Sample ID 
602817 SOLAR OFFICES-DF1-BH1-5-S 
602817 SOLAR OFFICES-DF1-BH1-10-S 
602817 SOLAR OFFICES-DF1-BH2-5-S 
602817 SOLAR OFFICES-DF1-BH2-10-S 
602817 SOLAR OFFICES-DF1-BH3-5-S 
602817 SOLAR OFFICES-DF1-BH3-10-S 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Sample 
Depth (ft) 

5 
10 
5 

10 
5 
10 

SVOCs 
(EPA Method 8270C8

) 

(J-Ig/kg) 

Di-n-butyl phthalate 
NO (73.3) 
NO (73.3) 

210 J (333 
NO (73.3) 
NO (73.3) 
NO (73.3) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the 
practical quantitation limit, shown in parentheses. 

MDL = Method detection limit. 
J-Ig/kg 
NO () 
s 
svoc 

= Microgram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Anal11_e (l:.tg/kg) 

Acenaphthene 160 
Acenaphthylene 147 
Anthracene 86.7 
Benzo( a )anthracene 66.7 
Benzo( a )pyrene 73.3 
Benzo(b )fluoranthene 143 
Benzo( g ,h,i)perylene 80 
Benzo( k )fluoranthene 133 
4-Bromophenyl phenyl ether 117 
Butylbenzyl phthalate 90 
Carbazole 153 
4-Chlorobenzenamine 153 
bis(2-Chloroethoxy) methane 170 
bis(2-Chloroethyl)ether 53.3 
bis-Chloroisopropyl ether 103 
4-Chloro-3-meth_ylf>_henol 127 
2-Chloronaphthalene 173 
2-Chlorophenol 157 
4-Chlorophenyl phenyl ether 147 
Chrysene 53.3 
m,p-Cresol 153 
o-Cresol 63.3 
Dibenz[a,h]anthracene 83.3 
Dibenzofuran 133 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 130 
1, 4-Dichlorobenzene 61 
3,3' -Dichlorobenzidine 277 
2 ,4-Dich lorophenol 177 
Diethylphthalate 76.7 
2,4-Dimethylphenol 110 
Dimethylphthalate 110 
Di-n-butyl phthalate 73.3 
Dinitro-o-cresol 100 
2,4-Dinitrophenol 367 
2,4-Dinitrotoluene 117 
2,6-Dinitrotoluene 140 
Di-n-octyl phthalate 173 
1 ,2-Diphenylhydrazine 56.7 
bis(2-Ethylhexyl) phthalate 300 
Fluoranthene 66.7 
Fluorene 113 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (J.lq/kg) 
Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachlorocyclopentadiene 193 
Hexachloroethane 133 
lndeno( 1 ,2,3-cd)pyrene 80 
lsophorone 147 
2-Methylnaphthalene 203 
Naphthalene 157 
2-Nitroaniline 66.7 
3-Nitroaniline 83.3 
4-Nitroaniline 103 
Nitrobenzene 133 
2-Nitrophenol 180 
4-Nitrophenol 110 
n-Nitrosodiphenylam ine 20.7 
n-Nitrosodipropylamine 130 
Pentachlorophenol 56.7 
Phenanthrene 60 
Phenol 56.7 
Pyrene 73.3 
1 ,2,4-Trichlorobenzene 187 
2,4,5-Trichlorophenol 153 
2,4,6-Trichlorophenol 76.7 

aEPA November 1986. 
DSS =Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-5 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record 

Number!> ERSample 10 
602817 SOLAR OFFICES-DF1-BH 1-5-S 
602817 SOLAR OFFICES-DF1-BH1-10-S 
602817 SOLAR OFFICES-DF1-BH2-5-S 
602817 SOLAR OFFICES-DF1-BH2-10-S 
602817 SOLAR OFFICES-DF1-BH3-5-S 
602817 SOLAR OFFICES-DF1-BH3-10-S 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 

Sample 
Depth (ft) 

5 
10 
5 
10 
5 
10 

NO ( ) = Not detected above the MDL, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

AU9-05fWP/SNL05:r5752.doc 3-15 

PCBs 
(EPA Method 8082a) 

(flg/kg) 

Aroclor-1242 
10 

ND(1.67) 
ND(1.67) 
NO (1.67) 
NO (1.67) 
NO (1.67) 
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Table 3.3.2-6 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte (Jlg/kg) 
Aroclor-1 016 1.22 
Aroclor -1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

Table 3.3.2-7 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (Jlg/kg) 
602817 SOLAR OFFICES-DF1-BH1-5-S 5 NO 
602817 SOLAR OFFICES-DF1-BH1-10-S 10 ND 
602817 SOLAR OFFICES-DF1-BH2-5-S 5 ND 
602817 SOLAR OFFICES-DF1-BH2-10-S 10 ND 
602817 SOLAR OFFICES-DF1-BH3-5-S 5 NO 
602817 SOLAR OFFICES-DF1-BH3-10-S 10 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
11g/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
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Table 3.3.2-8 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (f.lg/kg) 
2-Amino-4,6-dinitrotoluene 6.6 
4-Amino-2,6-dinitrotoluene 5.5 
1 ,3-Dinitrobenzene 4.1 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
HMX 5.3 
Nitrobenzene 5.2 
2-Nitrotoluene 7.8 
3-Nitrotoluene 11 
4-Nitrotoluene 11 
RDX 9.7 
Tetryl 7.5 
1 ,3,5-T rinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive( s ). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
f-!9/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.3.2-9 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, Metals Analytical Results 

Sample Attributes 

Record Sample 

Numberb ER Sample ID Depth (ft) Arsenic 

602817 SOLAR OFFICES-DF1-BH1-5-S 5 

602817 SOLAR OFFICES-DF1-BH1-10-S 10 

602817 SOLAR OFFICES-DF1-BH2-5-S 5 

602817 SOLAR OFFICES-DF1-BH2-1 O-S 10 

602817 SOLAR OFFICES-DF1-BH3-5-S 5 

602817 SOLAR OFFICES-DF1-BH3-10-S 10 

Background Concentration-Coyote Test Field 

Supergroupc 

Note: Values in bold exceed background soil concentrations. 
8 EPA November 1986 . 

bAnalysis request/chain-of-custody record. 

cDinwiddie September 1997. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated concentration. 

2.88 
3.48 . 

4.32 

3 

3.61 

3.72. 

7 

August 1999 
(Off-Site Laboratory) 

Metals (EPA Method 6000/7000/71 96A8
) (mg/kg) 

Barium Cadmium Chromium Chromium (VI) Lead Mercury 

72.4 J ND (0.0376) 4.75 0.101 J (0.201) 6.7 0.00736 J (0.0276) 

55 J ND (0.0362) 4.32 0.112 J (0.204) 11.9 0.00662 J (0.0285) 

71.5 J ND (0.038) 7.02 0.0611 J (0.204) 10.6 0.0055 J (0.0288) 

46.5 J ND (0.0345) 4.63 0.0773 J (0.1 93) 9.3 0.00438 J (0.0272) 

65.2 J ND (0.0362) 4.74 0.0807 J (0.202) 16.3 0.0152 J (0.0264) 

54.8 J ND (0.0365) 4.35 0.151 J (0.188) 9.12 0.00943 J (0.0312) 

214 0.9 12.8 NC 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit. shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
ND () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

Selenium Silver 

ND (0.267) 0.443 J (0.495) 

ND (0.257) 0.408 J (0.476) 

ND (0.27) 0.512 J 

ND (0.245) 0.447 J (0.455) 

ND (0.257) 0.494 J 

ND (0.26) 0.453 J (0.481) 

<1 <1 



Table 3.3.2-10 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/k_g) 
Arsenic 0.414-0.455 
Barium 0.0491-0.054 
Cadmium 0.0345-0.038 
Chromium 0.0691-0.076 
Chromium (VI) 0.032-0.0347 
Lead 0.143-0.157 
Mercury 0.00178-0.0021 
Selenium 0.245-0.27 
Silver 0.0545-0.06 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-11 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Number!> ER Sample ID 
602817 SOLAR OFFICES-DF1-BH1-5-S 
602817 SOLAR OFFICES-DF1-BH1-10-S 
602817 SOLAR OFFICES-DF1-BH2-5-S 
602817 SOLAR OFFICES-DF1-BH2-10-S 
602817 SOLAR OFFICES-DF1-BH3-5-S 
602817 SOLAR OFFICES-DF1-BH3-10-S 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Depth {ft) (mg/kg) 
5 0.165 J (0.496 

10 ND (0.1391 
5 0.285 J_(0.496 
10 ND(0.139) 
5 0.148 J (0.496) 
10 ND (0.138) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the 

MDL 
mg/kg 
ND() 
s 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 

Table 3.3.2-12 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.138-0.139 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Radionuclides 

Analytical results for the gamma spectroscopy analysis of the six soil samples collected in 
August 1999 from the drainfield boreholes are summarized in Table 3.3.2-13. Uranium-238 
activity was detected slightly above the NMED-approved background in the 10-foot-bgs samples 
from boreholes BH2 and BH3. However, although not detected, the minimum detectable 
activities (MDAs) for two of the uranium-235 analyses exceeded the background activity. Even 
though the MDAs may be slightly elevated, the values are still very low, and the risk assessment 
outcome for the site is not significantly impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the six soil samples collected in August 1999 from 
the drainfield boreholes are summarized in Table 3.3.2-14. No gross alpha or beta activity was 
detected above the background levels (Miller September 2003) in any of the samples. These 
results indicate no significant levels of radioactive material are present in the soil at the site. 

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, EB, and TB 
samples. Typically, samples were shipped to the laboratory in batches of up to 20 samples, so 
that any one shipment might contain samples from several sites. Aqueous EB samples were 
collected at an approximate frequency of 1 per 20 site samples. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. The analytical 
results for the EB samples appear only in the data tables for the site where they were collected. 
However, the results were used in the data validation process for all the samples in that batch. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear in the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. A trace of acetone was detected in the April 2005 TB for DSS Site 1115 
(Table 3.3.2-1 ). 

An aqueous EB sample was collected for VOCs only during the April 2005 resampling at DSS 
Site 1115. No VOCs were detected in the EB sample (Table 3.3.2-1). 

As shown in Table 3.3.2-1, to assess the precision and repeatability of sampling and 
analytical procedures, a duplicate soil sample (designated 'DU') was collected and analyzed at 
the off-site laboratory for VOCs during the April 2005 resampling. A trace of toluene was 
detected in the primary but not in the duplicate 1 0-foot-bgs sample from borehole BH3. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL/NM July 1994), SNLINM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLINM December 
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Table 3.3.2-13 
Summary of DSS Site 1115 Former Offices Septic system (Solar Tower Complex) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (HASL-300a) (pCilg) 

Record Sample 

Numberb ER Sample ID Depth (ft) 

602817 SOLAR OFFICES-DF1-BH1-5-S 5 

602817 SOLAR OFFICES-DF1-BH1-10-S 10 

602817 SOLAR OFFICES-DF1-BH2-5-S 5 

602817 SOLAR OFFICES-DF1-BH2-10-S 10 

602817 SOLAR OFFICES-DF1-BH3-5-S 5 

602817 SOLAR OFFICES-DF1-BH3-10-S 10 

Background Activity-Coyote Test Field and Southwest Area 

Supergroupsd 

Note: Values in bold exceed background soil activities. 

aHASL/EML 1957. 

bAnalysis request/chain-of-custody record. 

erwo standard deviations about the mean detected activity. 

Cesium-137 Thorium-232 

Result Errore Result Errore 

ND (0.0352 J) -- 0.583 0.0838 

0.0219 J 0.0333 0.607 0.0871 

ND (0.0388 J) -- 0.528 0.0852 

ND (0.0286 J) -- 0.425 0.0687 

0.0223 J 0.0302 0.618 0.0989 

0.0234 J 0.0322 0.593 0.0864 

0.079 NA 1.01 NA 

dDinwiddie September 1997. Cesium-137, thorium-232. and uranium-238 values from the Southwest Area Supergroup. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
ID =Identification. 
J = Estimated value. 
MDA =Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA. shown in parentheses. 
NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram . 
S = Soil sample. 

= Error not calculated for nondetect results. 

Uranium-235 

Result Errore 

NO (0.208) --
0.117 0.158 

NO (0.182) --
ND (0.167 J) --
ND (0.161 J) --

0.0739 J 0.0943 

0.18 NA 

Uranium-238 

Result Errore 

0.0454 0.99 

1.12 0.891 

1.06 0.666 

1.69 1.2 

0.803 0.437 

1.73 1.97 

1.4 NA 

-- --·--·- -



Table 3.3.2-14 
Summary of DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.08 ) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result Errore Result Errore 
602817 SOLAR OFFICES-DF1-BH1-5-S 5 
602817 SOLAR OFFICES-DF1-BH1-10-S 10 
602817 SOLAR OFFICES-DF1-BH2-5-S 5 
602817 SOLAR OFFICES-OF 1-BH2-1 0-S 10 
602817 SOLAR OFFICES-DF1-BH3-5-S 5 
602817 SOLAR OFFICES-DF1-BH3-1 0-S 10 

Background Activityd 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 

4.4 3.69 22.5 
3.93 2.19 12.4 
7.97 3.64 16 
4.48 2.78 22.8 
8.16 3.16 19 
8.6 3.67 21.3 
17.4 NA 35.4 

1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). Annex A contains the data validation reports for the 
samples collected at this site. The data are acceptable for use in this request for a 
determination of CAC without controls. 

3.4 Site Sampling Data Gaps 

3.86 
3.04 
3.57 

4 
3.53 
3.88 
NA 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1115. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1115, the Former Offices Septic System, is based upon 
the COCs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1115 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. One VOC (toluene), one SVOC (di-n-butyl 
phthalate), and one PCB (Aroclor-1242) were detected in these samples. No HE compounds 
were detected in any of the soil samples collected at this site. Lead was detected above the 
NMED-approved maximum background concentration for SNL/NM Coyote Test Field 
Supergroup soils (Dinwiddie September 1997). Cyanide was detected in three samples. 
Hexavalent chromium was detected, but because it does not have a quantified background 
screening concentration, it is unknown whether this COC exceeds background. When a metal 
concentration exceeded its maximum background screening value or had a nonquantified 
background screening concentration, it was considered further in the risk assessment process. 

Of the four representative gamma spectroscopy radionuclides, uranium-238 was detected 
above the corresponding background activity level. Cesium-137, thorium-232, and uranium-235 
were not detected above background activity levels. However, the MDA values for some of the 
uranium-235 analyses exceeded the background activity. Finally, no gross alpha/beta activity 
was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via .aqueous effluent discharged 
from the drainfield. Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the drainfield (Figure 4.2-1 ). The depth to 
groundwater at the site (approximately 75 feet bgs) most likely precludes migration of 
potential COCs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1115. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1115. All potential COCs were 
retained in the conceptual model and evaluated in both the human health and ecological risk 
assessments. The current and future land use for DSS Site 1115 is industrial (DOE and USAF 
March 1996). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 

AU9-05fWP/SNL05:r5752.doc 4-1 840857.03.01 09/13105 5:13PM 



This page intentionally left blank. 

AU9-05/WP/SNL05:r5752.doc 4-2 840857.03.01 09/13/05 5:13PM 



~ I I 
(..) 

Historical Activities 
r---·· ----- -- I 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

Soil 

VOCs: Toluene 

I 
~ svoc,, 01-o-bulyl phth•Ote 

Relea" of Ha,tuOO"s ~ PCBS Aroolo,-1242 Septic System 
Effluent Constituents to Soil Metals: Lead, Chromium VI 

Cyanide 

Radionuclides: U-235, 
U-238 

LEGEND I e Evaluated in Risk Assessment a Primary source activities no 
0 Not Evaluated in Risk Assessment longer conducted. 

b For Flora, ingestion = uptake 
840857.03010000 A381 c Pathway not applicable to human receptors 

II 

Current and Future Activities 
I . 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

Dermal Contact l Water 
r lngestionb 

Dermal Contact I 
Ingestion b I 
Inhalation I 

Dermal Contact 

Direct External 
Irradiation I 

~estion 
b I 

Recreatmll Bio1a 
Worker 

0 0 

0 0 

• IO 

• IO 

0 

• IO 

• IO 

y Uptake!IBiota ~ 
and Fo Chain Biota c Ingestion/Uptake I 0 IO 

Transfers 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 
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Table 4.2-1 
Summary of Potential COGs for DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 

Number 
of 

COC Type Sam_Qies8 

VOCs 13 
SVOCs 6 
PCBs 6 
HE Compounds 6 
RCRA Metals 6 
Chromium VI 6 
Cyanide 6 
Radionuclides Gamma Spectroscopy 6 
(pCi!g) 6 

Gross Alpha 6 
Gross Beta 6 

-

8 Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or with 
Concentrations Greater 

than Background or 
Nonquantified 
Background 

Toluene 
Di-n-butyl phthalate 

Aroclor-1242 
None 
Lead 

Chromium VI 
Cyanide 

Uranium-235 
Uranium-238 

None 
None 

Maximum 
Background 

Limit/Coyote Test 
Field and Maximum 

Southwest Area Concentrationc Average 
Supergroupsb (All Samples) Concentrationd 

(mg/kg) (mg/kg) (mg/kg) 
NA 0.00425 0.0018 
NA 0.210J 0.0353 
NA 0.010 0.0024 
NA NA NA 
11.8 16.3 10.65 
NC 0.151 J 0.0972 
NC 0.285 J 0.134 

0.18 ND (0.208) Nc1 

1.4 1.73 NC1 

NA NA NA 
NA NA NA 

Number of Samples 
Where COCs 

Detected or with 
Concentrations 
Greater than 

Background or 
Nonquantified 
Background8 

12 
1 
1 

None 
2 
6 
3 
2 
2 

None 
None 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
8See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. NC = Not calculated. 
DSS = Drain and Septic Systems. PCB = Polychlorinated biphenyl. 
HE =High explosive(s). pCi/g = Picocurie(s) per gram. 
MDA = Minimum detectable activity. RCRA = Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC =Volatile organic compound. 
NA = Not applicable. 



major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1115. 

4.3 Site Assessment 

Site assessment at DSS Site 1115 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1115 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1115 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1115. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1115 has been-recommended for an industrial land-use scenario (DOE and USAF 
March 1996). Because VOCs, SVOCs, PCBs, lead, hexavalent chromium, cyanide, 
uranium-235, and uranium-238 were detected, are present above background, have a 
nonquantified background, or have MDAs above background, it was necessary to perform a 
human health risk assessment analysis for the site, which included these COCs. Annex B 
provides a complete discussion of the risk assessment process, results, and uncertainties. The 
risk assessment process provides a quantitative evaluation of the potential adverse human 
health effects from constituents in the site's soil by calculating the hazard index (HI) and excess 
cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1115 is 0.00 for the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk is 3E-10 
for DSS Site 1115 COCs for an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
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incremental excess cancer risk is 3.26E-1 0. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1115 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1115 COCs is 7E-1 0 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 6.94E-10. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, two of the constituents (uranium-235 and uranium-238) were either 
detected or had MDA values greater than the corresponding background values. The 
incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than the EPA guidance values; the estimated TEDE is 
1.3E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower 
than the EPA's numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding estimated 
incremental excess cancer risk value is 1.1 E-7 for the industrial land-use scenario. 
Furthermore, the incremental TEDE for the residential land-use scenario that results from a 
complete loss of institutional controls is 3.2E-2 mrem/yr with an associated estimated 
incremental excess cancer risk of 3.3E-7. The guideline for this scenario is 75 mrem/yr 
(SNL/NM February 1998). Therefore, DSS Site 1115 is eligible for unrestricted radiological 
release. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1115, Former Offices Septic System (Solar Tower Complex) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.26E-10 1.1E-7 1.1E-7 
Residential 6.94E-10 3.3E-7 3.3E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
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COC concentrations and identified potentially bioaccumulative constituents {see Annex B, 
Sections IV, Vll.2, and Vll.2.1 ). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" {IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COCs at DSS Site 1115 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1115 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1115, a baseline ecological risk assessment is not 
required for the site. 

AU9-05/WP/SNL05:r5752.doc 4-8 840857.03.01 09/13/05 5:13PM 



5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April2004) is recommended for DSS 
Site 1115 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1115. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEX A 
DSS Site 1115 

Soil Sample Data Validation Results 
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Data Validation Qualifiers and Descriptive Flags• 

Note: Qualifiers may be used in conjunction with descriptive flags te.g., J,A; UJ,P; U,B) 

QualifierS 

J 

Jl 

12 

UJ 

u 

Ul 

R 

Descriptive Fla1z.s 

A 

AI 

A2 

A3 

B 

Bl 

82 

83 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

Th~ method requirements for sample preserv3tion/temperarure were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise, 

The associated result is less than ten times the concentration in any blank and is 
determined to be non-detect. The Malyte is a common laboratory contaminant. 

The associated result is Jess than five times the concentration in any blank and is 
determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associi:!ted Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Motrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate {LCS/LCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet accepumce criteria 

Insufficient quality control data 10 determine laboratury precision. 

• This is not a definitive lisL Other qu:1lifien: :1re potenTially nvnil;~ble, see TOP 94-03. 
Updated: September 14, 1999 



Beginning January 2000 
Application of Data Validation Qualifiers to Data Tables 

Laboratory Qualifier Application to Data Tables 

J ~ 

u ~ 

None --------------------------------------------_. 

Laboratory Descriptive Flag 
B 

Data Validation Qualifier 

.... 

J (Estimated quantity) J* 

J (Reporting Limit) 

ND (Detection Limit) 

Detected concentration; See Data Validation Report 

Analyte concentration; See Data Validation Report, analyte 
present in method blank 

* -See Data Validation Report 

UJ (Analyzed for but not detected; associated value is an 
estimate and may be inaccurate or imprecise) 

__ __..,. ND (Detection Limit J); See Data Validation Report 

U (Analyzed for but not detected) ND (Reporting Limit or Reported Value if> Reporting 

Limit); See Data Validation Report 

R (Data unusable) R * * -See Data Validation Report 

N (Presumptive evidence of the presence ofthe material) ~ Detected concentration(N); See Data Validation Report 

NJ (Presumptive evidence of the presence of the material at an 
estimated quantity) 

...,. Detected concentration (NJ); See Data Validation 
Report 

None (Data conforms to QC requirements) Use Laboratory Qualifier 

Note: Both the laboratory and data validation qualifiers are required to assure the data is correctly qualified. The descriptive flags are meant to assist the 
user in understanding the qualification of the data and in writing up the results of the data validation process. They are not for incorporation into the data 
tables. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

Date: May 27,2005 

To: File 

From: Kevin Lambert 

Subject: Organic Data Review and Validation- SNL 
Site: DSS-NFA 
AR/COC: 608531 
SDG: 134928 and 134929 
Laboratory: GEL 
Project/Task: 7223.02.02.01 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev l. 

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260NB (VOC). 
AU compounds were successfully analyzed. Problems were identified with the data package that result in 
the qualification of data. 

1. VOC: 
For the trip blank (TB), no MS/MSD was reported for this sample. The LCS percent recovery (%R) 
met QC acceptance criteria. However, no measure of precision was provided for the target analytes. 
Therefore, the associated sample results will be flagged "P2" to indicate insufficient QC data to 
determine laboratory precision. 

For the field samples, acetone was detected(~ DL) in the trip blank (TB). The associated sample 
results that were non-detects (NOs) will not be qualified and a detect that was< lOx the blank 
concentration and< the RL will be qualified "U" at the RL (5 uWJ..) with descriptive flag "Bl." 

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as noted above in 
the summary section and as follows. 



VOC: 
The calibration response factor (RF) for trichloroethene (0.26 and 0.27) was <the specified minimum 
RF (0.30). The calibration relative standard deviation (RSD) and continuing calibration verification 
percent difference (CCV %0) for trichloroethene met QC acceptance criteria. The associated sample 
results were NDs and as a result based on professional judgment no data will be qualified. 

No target analytes were detected in the blanks except as noted above in the summary section. 

Internal Standards aSs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboraton Control Sample Duplicate (LCSILCSD) 

The LCSILCSD met QC acceptance criteria except as noted above in the summary section and as follows. 

VOC: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD. No data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS/MSD met QC acceptance criteria except as noted above in the summary section. 

Target Compound Identification/Confirmation 

No target compound identification/confrrmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required. 

OtberOC 

No equipment blank (EB), TB, field blank (FB), or field duplicate pair was submitted on the AR/COC(s) 
except as follows. 

VOC: 
A TB and a field duplicate pair were submitted on the AR/COC(s). There are no "required" review 
criteria for field duplicate analyses comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: 055 .. /1/FA Project!fask H: j';..2.2,3,t)_2,a.;?.O)#ofSamples: / '-/ Matrix: /3 ~ / ~ 
AR/COC #: 60'&';53 / Laboratory Sample IDs: /3 il 9 ;2 <if - ()tJ I tq -61/ 3 . I 3 C/ 'f',.;J. 9-()(}/ 

. I 
Laboratory:G c L 

SDG #: /31./9 ..2 <iS U 3 'I 'f _;1. 9 
I 

l.i •·•· .. >.··.·.···.·· .. ··•···.· .. ··· .. ··.•. l >\ .···.. ·. ·.· ·~ ·--~~-~ .... ·~ .. ··~-"~T ··~ 
(QC.~ • Orgauics I Iaorpaics I I -. ····· · .. · ... · ........ · ... · ..... 

1 
· > ~~del~ HPLC ···< .. · .. · ... ··.·: .. ·.·· · •t GFAAJ··r CVAA l 

•.• -..• VQC < -~V:99 • PCB .• ·. {HE) - JCPI~ .·.· 'AA ··.··.·· .... · ···.····~· ... cy.· 
RAD Otber 

l. Holding Times/Preservation 

2. Calibrations 

3. MethodBlanks 

4. MSIMSD 

S. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound 
Identification 

10. ICP Interference Check 
Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recowries 

13. OtherQC 1B 
] = Estimated 
U = Not Dctec:ted 
UJ = Not Detected, Estimated 

./ Li I~ 
/ \ ~ 
·./ \ 

p.). \ ~ 
./ \ -~ 

.· . .. : .. ·: 'J' ,· t\ ~~ 
v \ ~ l· LL~ .. 
y' \ l ·· I .·.• ... ~\ ·_, . ·.' l - ;K·.· ·- ···r·-.· :< .·:: ...... >·. :· ... ·.::·;· : 

.../ 
. \l..· T• 

~~·-····.· •··. _.·._· .... 

·-··s..·;·,·, ..... 
I ~:_ .. •· >l 

. ·········!·····._·- .. ·····t,•.··.·····.··.-· ... > ·:. _; . . .. · ... 

.
·-·R.··.·· .. ··· .. ·.······ ... ·.··.·· .. ·:· • .. :.·: ··:·:·.::- .·. i.:, .·. 

·. ·.: .·.· .. :'. 

~> •.. , ·.• •. ·····"'<·.····_ . ·. . ··:.··.·. ·. ~~-- I .-,- ···.\.·.·. •' .. 

I 
'[\ -- : .. . ... : •.•.. '\··· ~ I -

~ ~ 
LL \ 

"" R = Unusable NP = Not Provided 

Check (..J) = Acc:eptable Other: . • · ;1 ~~ 
Shaded Cells = Not Applicable (also "NA ") Reviewed By: ~ ~ Date: tJ 5- - ,;2 7 - 0 <j 

B-12 



Volatile Organics (SW 846 Method 8260) 

Site/Project ARJCOC #: 0()"8 5 > I I# of Samples:--'-· __ _ 

Laboratory: SDG #: /5 'I <j'..2<f 
Methods: E P/1 ~ :2 W /3 {VoL) Y ., Batch Ns: 

~- ------, 

!156-,9-2 
1'/'•/ 

... t 

'.-;a· 

t<· 
r4it 
t:s_ 

L'·i1~3'..;.: ~· - ._ · .,_ --. 'J 0,0.1··· ··_.·· 'v•- :· V: 
67~3 dllunfona .. 0.20 -.1 ../ 
74-87-3 I~ 0.10 ./ J 
10061~1-' cil-1 0.20 ,/ ../ 
124-41-1 dibiWIOdlloroml:ldl 0.10 ,/ -./ 
too.i4tii4;,'.-i - · - -·•; • •· ·- · : o:uf .......... · iif:_ -7 

II 7~2 chlcJride llOxblk) !.J 0.01 -../ ..!'_ v 
!2 100-42-' lt\'reDe J 0.30 AI_A -./ v 
lt' -f17:"il:o4: •flitliltiii .......... -··-- :-.;_i!£.~.20 : L.il·~>- JJ.l 

.·,. -·· --------·_----- -_--.--. ltf::!:~~l'?_-_ f B 
12 ~""""""· I ~8-()'-4 lviaylacetate 

_-.jj_ 

Coauaeat~: Net.: 

.· J 

::::-..J;._J-:.1. 

i r~ I < I' ll 't ,., > I > l l ,,,.\ : ... :"\:,: .. :\:, .... '.:., , .. ;,• ./ F.•.••··· 

L 

' t· : l 
\ \ ' . '""T •-· •\- -• -• . -\' . . .. . • : • , • " . . . ·. • ... --~ 

:,~-- > ._. :,·\.I.: •... ,· :' •:.i_····-.· .. •'<' ··'·· -""·"·~: : ·::. 
~------·T:--·_-_-:_,-- -• ---~·>-YI:t-.·- .,- __ ,-.-,-· ·•:·. ,::;:.·-_.,_:_;: ,:--_,.,_.,_..,:·:,:: . .:-:.·.·-.::<._ -· 

___ ,_,_ .. ..-.;-. <•:,•_:•:r---~-- •. _._- --·- -.:--·~·- -· : ......... _,,.- _____ .,.,,·.:\:-•-.:-·•::-:: .•. :_..-.-.,_-._._..: ·:., __ .. - ---;:. •·. _· 
'·l. ····< · __ ·_.-_:_·.:· '.Y•:: .. : -·-.·.· :_·· L 

'-'1 j, \ 
T T · .u\ · tkiiX . - r ._y: • >7T· -l J 

f_M"V \ 
3 :-~.~-1 : :.·y,:.·_. - . ,.; ,.- .. :.•.·: ... .,... 

\ _l 
--· ·-·:1 r -· . l' 't . -r. .-:_ :·-:• • .-- -•"- :-.••- 1:.-. ·····-·--\'• -·•-- ---- •.. 

\ \ 

L• \1 .. r·-~>> ·xt··· ·r 

t .. '··l\·1···1 . \ . : lE: 
tt 

I~ 

... I t· T '1-- >·T-

~ ~ ~ 
I ·• ·I : I l 

_L 

4 
--\ 

+ 
-1 ~ 

'lj 

Reviewed By: ~A ~Date: ()S"-.)1-05 
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Volatile Organics Page 2 of2 

Sito'Project: AR/COC ##: b 0~ 53 I !_Jatch #Is: '/ ~ t/ 1../ '{ 
Laboratory: SDG II: /_3 t.f 9,?=<{ ## of Samples: Matrix: --------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

~~' 

-"" I ~-L _____ f__ _"k 
~ I I I~ 

tHe-tl\ I I I tJte~ 
~k~ __ l ____ I I r~"'l 

~ I I I I~ L\ _ -r-- --l- - 1 - _I - ---~ 

~l _____ l I I I ~ 
~r--~--l-- -~r -- --r------T - 1 ~ 

SMC 1: Bromotluorobenze IS 1: Fluorobenzene COIIUDellts: 
SMC 2: Dibromofluoromcthane IS 2: Chlorobenzeoe-dS 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene.d _ _ _ .. ; . I} . D -

{J TA.t ~(ll-- ~ TC£ ~ ~ ~ ~ ~ f\f-;_· 
- /2.:5/JfCCi/7~/)_~ 62C ~~,... , ~ 
~No~:;;-,d ~y;;-
~ A4 ~<"'-. ~~"<. ~. 

g)!J,)~rt~~ 
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Volatile Organics (SW 846 Method 8260) . Page 1 of2 

Site/Project: AR/COC II: fRo-g 53 1 11 of Samples: I 3 Matrix: __,5:....=P_~_J _______ _ 

I..aboratary. SDG#: !3'/t:(;l<j Laborat«xySampleiDs: i2:t;.._/S49;l.<l-OCJ/ to -t?/3 

Methods: £ PA"'B;l6!JA It/ oc) -··-a Batch#s: J.j;20I6.;l~ tp / 

••.·~t••• •• 
71-55-6 

2 79-34-S 
;r,_,~$:,-;,;; 

1 7S-34-3 
1 7S._3_s-4 

J " 

. ····';······· ~ 
. 

. 

>:·,~:':';'.:·::-.. >::;:· .. ,,. 
7S.27-4 ~ " 0.20 1 7 .../ 

IF' 75:.254 ' · . ·.·.. ' "77 · · hl !0110: · -l'~ · V I ./ II . : 
1 74-83-9 txc~ IJ' 0.10 V V ../ 1' ~ 
1 7S..ts-11 <' . · . . . 1.1 o;JO l . AC~t : , ....; ·. • \/ ~~ 
l .56-23-S auilaateUildiuride lv' 0.10 J ..!L_ 
2 108-90-7 dllore._._ r7 o.so >J ..; 

t> 7$'o00-3· . ~ . . c [7. 0.01' ; ·' _,· \j . v: 
1 67-66-3 dllorolora ./ 0.20 " v. 
1 74-87-3 cblcraml:ldlane I" 0.10 ·J ..t 
l 10061.01-S a.t . .. 0.20 ../ ./. 
~ 124-48-l ~ 0.10 ./ ../ 
l :t~t .. , . .. . ·' : . ' . . ~ il MO> ., .. ·· ./·····. · 4 ·I ·.J 
' -~2 chklride(lOxblk) 7 0.01 ../ ../ 

l00-42-!1 lavr- " 0.30 I/ ../ 
a , . - .M !J;~ --·· .. _· .. · v v 

~=-~=::.:.:::,.__.::::::::::lolOxblld 

~~~~~I I ln.~1~ ~ 
)15<01:.4 ttt~:~r ,t ---rt 1 ~~ 12 IIJ~~~~- Jm--c 
10&-0)-4 viayl aceUto 1/ 

COIIUilaltl: NoCa: Shaded rows U'C RCRA 'XlftVAmds 

··.·~-

~~--

I L I 

u 
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ReviewedBy: ~>1 ~ Date: tJ5-..2 7--o5 
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Volatile Organics Page 2 of2 

Site/Project AR/COC #: 6 ()~53 I I3atch #s: '-/ .:2 0 I b ;;-
Laboratory: SDG#: I!; tfct;;. <t # of Samples: Matrix: ----------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
. . .. ·.·· 

L···· ··.·······~~·· ........ ·. ~1 ll!MCa ! ... ~··.~ 1!:1 ...... 
~ ~ 

~ ~ 

"" f1fCJ-i ""' 

(~"" 
'\ 

I"" 
"" "" SMC 1: Bromofluorobenzene IS 1: Fluorobenzene COIIliDelltl: 

SMC 2: Dibromoftuoromethane IS 2: Chlorobenzeoe.dS 
SMC 3: Toluene-ciS IS 3: 1,4-Dicblorobenzene..d4 ~/J _ / _ · /J 
Iii TJ...c ~/2F~ TeE~~~ au~ 
l.!/ . f:.F· /(_5[)fC.CV"7.,0~CJ.C ~~ 
~~-~_AIDs p-/2~,.__ ~ 

~ ... J;:J ~~- d<d-e.._ w-d/~ 
~it;t;;~ ;;lJ r c;b~~ f~c~ wv 

~ . - - -· - - - - -- ·- -

JS.1 
RT. = r ~' 1(::. r ~ 

~ 
;11e-~ 
~~ 

~ 
~ 
~ 

~ 



Contract Verification Review (CVR) 

Project Leader SANDERS ------------------- Project Name _o_ss_-_N..:.F.:.:A ____________ _ Case No. 7223 02.02.01 

ARICOC No. 608531 --------------------- Analytical Lab _G_EL _____________ _ SDG No. 134928 ----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analvsis R' - ---· --d Chain of Custodv Record and Log-In Infc ----------
Line ComJlete? Resolved? 
No. Item Yes No Ifno, explain Yes No 

l.l All items on COC complete- data entry clerk initialed and dated X j 

1.2 Container type(s) correct for analyses requested X 

1.3 Sample volume adequate for # and types of analyses requested X 

1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date samples received X 

1.8 Condition upon receipt information provided X 

Line ComJlete? Resolved? 
No. Item Yes No lfno, explain Yes No 

2.1 Data reviewed, signature X 

2.2 Method reference number(s) complete and correct X i 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X I 

2.4 Matrix spike/matrix spike dUlllicate data_l)t'()vided (if requested) X 

2.5 Detection limits provided; P_QL and MDL (or IDL), MDA and Lc X 

2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in 8Ql)ropriate units and usin_g_ correct significant figures X 

2.9 Radiochemistry analysis uncertainty {2 sigma error) and tracer recovery (if NIA 
applicable) reported 

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 

2.13 Contractual qualifiers provided X 

2.14 All requested result and TIC{ifre_quested) data provided X 



ARCOC 608531 
Contract Verification Review (Continued) 

------- ----- -- . -------~--

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg!liter or mg!Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3 .3 Accuracy X 
a) Laboratory control sam)Jles accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 

technique 

c) Matrix spike recovery data reported and met X 

3 .4 Precision NIA 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

' 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples I 

I 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE DETECTED IN TRJP BLANK 
I 

I 

3.6 Contractual qualifiers provided: "f'- estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U''- analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 
I 

I 

3.9 Second column confumation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticidesiPCBs) 

I 



ARCOC 608531 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) I 
a) 12-hourtune check. provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X I 

e) Instrument run logs provided X 
I 

I 
4.2 GCIHPLC (8330 and 8010 and 8082) 

I 

a) Initial calibration provided N/A 

b) Continuing calibration provided NIA 

c) Instrument run logs provided N/A 

4.3 Inorganics (metals) 

a) Initial calibration provided N/A 

b) Continuing calibration provided NIA 

c) ICP interfereoce check sample data provided N!A 

d) ICP serial dilution provided NfA 

e) Instrument run logs provided N/A 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



ARCOC 608531 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems!Comments!Resoluti ons 

' 
-- -------- ---

Were deficiencies unresolved? Yes ® 
Based on the review, this data package is complete. @; No 

lfno, provide: nonconformance report or correction request number and date correction request was submitted:=.-------

Reviewed by: l A:j , \? oSJ g .... "-'-c.--L 0..... Date: 5-18-05 Closed by: Date: _____ _ 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 

ARJCOC 608531 
Dept. No./Mail S c.p: 614511089 Date Samples Shipped: . / .: I ··y .. j Project/Task No.: 7223.02.02.01 1_.1 Waste Characteri<tation 

Project/Task Man?,J ·r· Mike Sanders Carrier/Waybill No. "i 1.zJ I SMO Authorization: . .. "" -~ -Send preliminary/copy report to: ' ----
I Project Name: DSS NFA Lab Contact: Edie Kent(843)769-7385 Contract#'. PO 21671 

Record Cenler Code Lab Destination: GEL ~ ... ,_·· ,_... #<'/ ,: ; ~ "/ ,: ,:~· 
L Released by COC No.: l 

Logbook Ref. No · SMO ContacVPhone: Pam Puissant(505}844-3185 Gvalidation Required I 

Service Order .'· CF(J23-05 Send Report to SMO: Wendy Palencia(505) 844-3132 
~~~.f .. ' /' / :''.--t ,. 

Bill To:Sandia National Labs (Accounts Payable) 1 Location - .. ~ ITe~h Area P.O. Bax 5800 MS 0154 

Building Room Reference LOV(available at SMO) J 3 ~ 9..,2 J' Albuquerque, NM 87185·0154 
I ER Sample ID or Pump ERSite Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fractivol Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

068319-001 Solar offices-OF 1-BH3-5-S Sft 1115 041805/1402 s BAS 125 ml 4C G SA vocs 00/ -
/ 068320-001 --~ar offices-OF1-BH3-1 0-S 10ft 1115 041805/1412 s BAS 125 ml 4C G SA VOCs c;();:;.. 
. 068333-001 -r~r offices-DF1-BH3-1 0-DU 10ft 1115 041805/1412 s BAS 125 ml 4C G DU VOCs 003 

068321-001 15ft 1115 041805/1440 s BAS 125 ml 4C G SA VOCs ool/ Sular offices-DF1-BH3-15-S 

068322-001 Solar olfices-DF1-BH3-20-S 20ft 1115 041805/1525 s BAS 125 ml 4C G SA vocs 005 
OOfo 

I 

i 068315-001 Solar offices-DF1-BH2-5-S Sft 1115 042005/1009 s BAS 125 ml 4C G SA vocs 

068316-001 Sol<or offices-OF1-BH2-10-S 10ft 1115 042005/1027 s BAS 125 ml 4C G SA VOCs IJO'f-
n-· 

068317-001 Solar offices-OF 1-BH2-15-S 15ft 1115 042005/1049 s BAS 125 ml 4C G SA VOCs !)0~ 

068318-001 Sol,.r of1ices-DF1-BH2-20·S 20ft 1115 042005/1110 s BAS 125 ml 4C G SA VOCs ooq --~-
. 068311-00 1 ~~f~ices-DF 1-8H1-5-S Sft 1115 042005/1149 s BAS 125 ml 4C G SA VOCs 0/0 --

·. 068312-00• _ -~-~~'fices-DF1-BH1-10-S 10ft 1115 042005/1207 S BAS 125 ml 4C G SA VOCs 011 
RMMA [_ 1 r'es [/ '-Jo . Ref. No. Sample Tracking ;_mo Use Speciallnstructlons/QC Requirements Abnormal 

Sample Dispo~~~~ ~~Heturn to Client l:.J Disposal by lab Date Entered(mm/ddlyy) C£//~S" I c.s- EOD C Yes 0 No Conditions on 
Turnaround Ti. r• ~ U7Day r lis Day 030 Day Entered by: 12.7:.' Level 0 Package lJ Yes CNo Receipt 

Return Samples By': J Negotiated TAT QC inits. ,_JP •send report to: 

r- Name Signature , . In!~ Company/Organizat'lon/Phone/Cellular Mike Sanders/Org.6146/MS 1087/505-284·2478 

Sample William Gibson 'VJJ.' ![/i I 'u <l<A: ,. I•/· •. '/!)fiJI Weston/6146/284-5232/239-7367 Lab Use 
Team ~ert Quintana t f ·~r~ .... /'f_,.- ,i '· ~:_,../ Shaw/6146/284-3309/238-9417 '· 

Members Rotert Lynch ·~-<-r~'-.<~<t.,z.'-:: -~ !Ji I Weston/6146/250-7090 

r-- *Please list as separate report. 
1.Relinquished by · , ·, >1,. , , -'.) · -'' ,//!. •), Org . .; · -{ i_ Dale '1'-l.-'. c )'Time, 7 ,- c 4.Relinquished by Org. Date Time 

1. Received by ~-· -~- .• '.?' -~-:1. .: :-- ·<-- .. -c:. . Org. '-' . .J ,_, Date '-(·-'..r -C:.' ,;-Time .. ) ,-, 4. Received by Org. Date Time 

2.Relinquished by .. ; ' I ~-

' Org.( / ';·'( Date '/ ·,.:' ;' ·ec -;·Time .'/ . 'f (" 5 .Relinquished by Org. Date Time 

2. Received by Org. Date Time 5. Received by Org. Date Time 

3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time -
3. Received by -- ____Qrg. Date Time 6. Rec!li\fedtJy Or g. Date Time 

------ - '~---- -- -



OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 
Page 2 of 2 

608531 
'PrOieCiName: DSS NFA Pre ect!Task Manaer: Mike Sanders ProectiTask No.: 7223 02.02.0 I 

Location Tech Area 

Building Roorn Refere.nce LOV (available at SMO) Lab use 
Sample No- ER Sample ID or Pump ER DatefTime (hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Fraction Sample Location detail Depth (ft) Site No. Collected Matri)( Type Volume alive Method Type Requested ID 

068313-001 Solar offices-DF1-BH 15ft 1115 
·.''Je-:. 

04200511325 s BAS 125 ml 4C G SA VOCs tJ/.2 
: 068314-001 Jar offices-DF1-BH 1-2! 20ft 1115 04200511400 s BAS 125 ml 4C G SA VOCs /J/3 
' 068323-001 1115-DSS-TB2 NIA 1115 041805/1402 DIW G 3x40ml HCL c TB VOCs I 3'11 .:29-t. OJ 

·-
-
--· 

i ---·-
I 

....... 

···--·· 

I 

1--· ·-

I 

-
I 

··---
---· 

Abnormal Condilio,:.s on l.:ie·:eipt LAB USE 

Recipient Initials_, ___ 



RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: ...:;:DSS...:;..;:;.-...:...;N~FA~-------- PROJECT/TASK: 7223.02.02.01 

ORG/MS/CFO#: 614611089/CF0#023-05 SNL TASK LEADER: SANDERS 

SMO PROJECT LEAD: SAMPLE SHIP DATE: ...;.4/;...;1..;;;;9/...:;::2.;;..;00;;.;;5 ____ __ 

EDD 
ON Cust RC 

ARCOC 

608532 

LAB 

GEL 

LABID 

134751 

PRELIM DATE FINAL DATE 

5/11/2005 

EDD Q CD CD 

DATA PACKAGE TAT:I I RUSH I X INORMAL 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:I I 

CVR COMPLETED BY/DATE: L.\h'YcvEi- OS·IJv) 

FINAL TRANSMITTED TO/DATE: n\ Sv .. NU•\ uS ·1 )(.I.} 
SENT TO VALIDATION BY/DATE: ,{?. KL-?~7/;t;.?(.,.,.L os--J.-:2 -tJS 

REVISIONS REQUESTED/REVISIONS RECENED (DATE):( I I I 
'"~'-~ sj;'l/c s- VALIDATION COMPLETED BY/DATE: D . .sJ.~ ()S-2C·-o5 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE f1/l11 Vz J!or-~ 
CO RECEIVED BY/DATE 

TO~RDMS>OR RECORDS CENTER BY/DATE: R -~ t:~>-A-.o:..._,-i_- c'.S - .;2 -1- CJ..; 

COMMENTS: 



Sample Findings Summary Page 1/1 

Site: DSS - NFA 
~ 

ARICOC: 608532 ---

Method/CAS Number Anal sls/Analvte) 

iii' ~ 
0 ~ ~ CQ 

~ >. .s: 0.. ~ w .... 
i Ill g 

> ~ 

Sample ID 
068324-001 9981A-BH1-8-S UJ,A2 

068325-001 9981A-BH1-13-S UJ,A2 

068326-001 9981A-BH2-8-S UJ,A2 

068327-001 9981A-BH2-13.5-S UJ,A2 

068353-001 9981A-BH3-8-S UJ,A2 

068354-001 9981A-8H3-13-S UJ,A2 

068328-001 9982-DW1-BH1-11-S UJ,A2 

068332-001 9982-DW1-BH1-11-DU UJ,A2 

068329-001 9982-DW1-BH1-16-S UJ,A2 

068330-001 9982-DW1-BH2-11-S UJ,A2 

068331-001 9982-DW1-BH1-16-S UJ,A2 

068348-001 9938-SP1-BH1-9.5-S UJ,A2 

068349-001 9938-SP1-BH1-9.5-DU UJ,A2 

068350-001 9938-SP1-BH2-9.5-S UJ,A2 

068351-001 9938-SP1-BH3-9.5-S UJ,A2 

y 
L. _J'g_.L -+ 

Mr. David Schwent 



Analytical Quality Associates; Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

May20, 2005 

File 

David Schwent 

Organic Data Review and Validation- SNL 
Site: DSS - NF A 
AR/COC: 608532 
SDG: 1347511134759 
Laboratory: GEL 
Projectffask No. 7223.02.02.01 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev I. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA8260B (VOCs). 
Problems were identified with the data package that resuh in the qualification of data. 

VOC Analysis: 

PS/PSD: The PS percent recovery (%R) (23%) and PSD %R (31 %) of vinyl acetate were< QC 
acceptance criteria but >10%. All associated results of Samples 134751-001 thru -015 were non
detects (NDs) and will be qualified "UJ,A2." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
The CCV %0 of bromoform was >20% but <40%. However, aU associated sample results were NDs and 
will not be qualified. 

VOC Analysis: No target analytes were detected in the blanks. 



Internal Standards (ISs) 

VOC Analysis: AlliS area and RT QC acceptance criteria were met. 

Surrogates 

VOC Analysis: All surrogate recovery and retention time QC acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

VOC Analysis: All LCS QC acceptance criteria were met. No LCSD analyses were performed. The MSD 
analysis was used as a measure of laboratory precision. No sample data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except as noted above in the 
summary section. It should be noted that no MS/MSD analyses were performed for the aqueous 
equipment blank (EB) and trip blank (TB) samples. No sample data will be qualified as a result. 

Target Compound Identification/Confirmation 

VOC Analysis: No confirmation analyses were required for this method. 

Detection Limits/Dilutions 

VOC Analysis: All detection limits were reported correctly. No samples required dilution. 

OtberQC 

VOC Analysis: All field duplicate (FD) relative percent differences (RPDs) were <35% (soil matrix). 
No specific QC acceptance criteria are in place for the evaluation of FDs. No field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



site/Project5iJL/oss--- N FB 
ARJCOC #: fOo $ $3 :2 

Data Validation Summary 
Project!Task #: I ) f ~ · c1. · ~ 2 · "I II of Samples: --1-/7.L.--__ _ 

s~~J! 
·-;lc; 

Laboratory Sample IDs: 1.?:-.L/% I - ec. ( . . . . . -' - . > 4.. 
Laboratory:( _,:: [ 

SOO#: /~)~~~7=s~~zr-,~Si~J~~59---------------

QC Element 

1. Holding Times/PreseiVation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Organics 

Pesticide/ voc svoc 
PCB 

.I ~ 

"" 1--. 

'V ~ 
Ll}.fO.. "" 

/ 

'\. 

\ / (fll\) 

_LM__ 
---------L -----------

Check ( v) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 
Ofu~: ________________ __ 

Analysis 

In organics 

HPLC GFAN CVAA RAD Other 

(HE) ICP/AES 
AA (Hg) 

CN 

~ /1 
~ 77 / /1 

K.. (/ v / v / 

""" v ~ 

~ 
I~ 

........ 

' "" ~ 
--- ~ 

Reviewed By: dfdJLJ: Date: 5':-/f~cJ £ 

B-12 



. Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: ~Lj {)Sf;-/-' F 1 ARICOC #: ~13· .Q #of Samples: __:_/_7.:.-_-,...-: 
Laboratory: Crt: L .. . . SDG #: / 3V>I /;· s$1 2£""9 Laboratory S~ple IDs: I L; ~?'1)/ 
Methods: ~ P,A 2'tht•f/ ( V<"(' <.:) I Batch #s: / ~ :;- C -"'.!.. 

Calib Callb. CCV ;:f 
~ IMin.,lntercept RF. R:pi %D Method LCS LCSD LCS MS MSD 
L RF <20% 1 Blks RPD 

>.OS 0
_
9
; 20% 

Name lSI CAS# 

1 171-SS-6 ll.l.l·trichloroelhalle ,/10.10 
2 179·34-5 (1,1,2,2-tetrachloroethane !Vr0.30 
2 179..00-5 11.1.2-trichloroetbane 1\.lrP.lO 
I 17.5·34-3 (!,1-dkhloroetlume lt/10.10 
1 17S-35-4 1!,1-4k:bloroethene i7'w.20 

Ti7JO.IO 1 po7.Q6.2 lt,l-4kbloi'Mdume 
I 540-59.0 1,2-dlebloroethe&e(totan I IO .0 l 
I (78-87·.5 ll~roDroPUe liAO.Ol 
I 178·93·3 (:Z~(MEK)_(lOsblkl llAtl.Ol 
I 1110.75-8 12-dlloroelhyl vinyl ether 
2 I.591·7U 12-haXIIIOllf (MBI() IV"fO.Ol 
2 1108·10.1 14-methyl-2-pc:!llaDcr>e(MIBK} fufO.lO 
1 167-64-1 lacetonei10iilik) I ,A(l.Ol 
l 171-43·2 lbenufte I ,Ao.SO 

1 ~7.5-27-4 lbromodichloromethane ~~.20 
37.5-25·2blomofonn0.10 
1 174-83-9 lbromometlllme I V1o.1o 
1 17S-15.0 I carbon diaulfidc r;/10.10 
1 IS6-23-S I carbon tetnehlorkle I vfO.lO 
2 1108-90·7 ldllorobemene {1710 . .50 
1 17S.00.3 lcbloroetbano 11./10.01 
1 167-66-3 ldllorofonn 1,:Ao.20 

1 r4-87-3 
1
chl01'01Ddhane 1 ~.10 110061-0 1-s ru.1 ,3-dichloropropene ·o .2o 

2 1124-48-1 ldibioiiiOchlorornetbane luf0.10 
2 1100-41-4 letbvlbeuzene 1 ufu.1o 
1 175.09·2 lmelhvlene chloride (lOxblk) I. Ati.01 
2 1100-42·.5 lstm:nc li/f0.30 

All"\ 

2 1127-18-4 ltetnd!loruet~~me 1. J0.2o I \l 
2 1108-88-3 ltoluene(10xblk) I. ]0.40 
2 110061.02-6 ltrans-1,3-dichlorOi)l'O!leM {-\11"0.10 I J. /A. 
I 179.01-6 ltriehloroethene I Vf0.30 

lL J \/ VI~ l..vA II: I. 
I 

I 
I 

' l'l/ 

v 
J. 

\7 

til. 1.{ 

1 17.5-0l-4 lvtitYiddorkle I vlo.1o I I I I I I I I I I I I I I I I I \II 1 .-
2 Jmo-20.7 fxYienea(total) L/to.Jo I I ~~ ~~~T I I IT-ITIU .. 1-1~ I~ 

lltl. ... s-'1 LV:n~~f ll.,. .• ,j .. ,J-,--- VI I I 11-1~ I unl ~--.-- I 1-ITI ... I_l_VI V 
\$l>·~·l.b<-J!~-J:t .. ~La.r-_x.f"t:/ • .L.A I I I I I I f I I I I I I I I I J...,' 

-ii. 
MS I ~;j Equip. Trip 

RPD , __ ~· .e~anks B. Ia",!<• 
-n• -ovl\ (-oe. .. ) 

f" 

v rli r \ / 1 v 

~~~~ ~~~ 
{1"'>47''5>1 -c:."PI 

B-18 



Volatile Organics 

Site/Project: AR/COC #: b b t 5 ) d Batch #s: IJ/tJ/.?5" Page 2 of2 

Laboratory: SDG #: ----------- # of Samples: Matrix: -------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 
IS 1 IS 1 
area RT 

'---··---- ------r--- /] --~ ./""Ill 

~ ~-1 / 
~ ,-.f ..... 

~ 

--- - -- -- - -- - ~- ------ -

IS l: Fluorobenzene Comments: 
IS 2: Chlorobenzene-d.S 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 

B-19 

IS2 IS2 
area RT 

............. 

----..... ----
---

IS3 IS 3 I area RT 

I 

-...... 
1----_ 

~ 



Contract Verification Review (CVR} 

Project Leader _San=.;;:;de;;;rs...;;..... _______ _ Project Name _;;;.DS;;..S~N.;.,.FA ___________ _ Case No. 7223 02.02.01 

AR/COC No. __;;,;608=53:;..;:2:....,_ _____ _ Analytical Lab _GE.;,;L ____________ _ SDG No. 134751 ----------------------
In the tables below. mark any information that is missing or incorrect and give an explanation. 

~-~ ~ ~ ~ 

Une Com~: lete? Resolved? 
No. Item Yes No If no, eJCP.Io.in Yes No 

1.1 All items on COC complete- data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume ggcquuTe for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample nurnber(s) provided and SNL sample number(s) cross referenced and X 

correct 

1.7 Dote samples received X 
1.8 Condition upon receipt information provided X 

--~ - -~- -. 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference nurnber(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided (if ---.-d) X 
2.5 Detection limits provided; PQl and MDL (or IDL), MDA and L.: X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data ~ed in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if NIA 

applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X I 

2.12 Hold times met X I 

2.13 Contractual qualifiers provided X I 
2.14 All req~J&S!ed result and nc (if requested) data r>rovicled X I 



ARCOC: 608352 
Contract Verification Review (Continued) 

-·- ---- -~---· - -----·-·· 

Item Yes No If no, Sample ID NoJFraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and mut contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Qucmtitation limit met for all samples X 

3.3 Accuracy X 
a) lAboratory_ control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromotography X 

technique 

c) Matrix spike recovery delta reported and met X PS recovery failed low for Vinyl Acetate (Analytical Batch No. 

419735, solid samples) 

3.4 Precision N/A . 

a) Replicate sample precision reported and met for all inorganic and radiochemistry samples I 

b) Matrix spike duplicate RPD delta reported and met for all organic samples X i 

3.5 Blank data X I 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "8"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A 

(pe.sticides/PCBs) 



ARCOC: 608352 
Contract Verification Review {Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) X 

a) 12-hour tune check provided 

b) Initial calibration provided X 

c} Continuing calibration provided X 

d} Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) N/A 

a} Initial calibration provided 

b) Continuing calibration provided N/A 
I 

c) Instrument run logs provided N/A 

4.3 Inorganics {metals) N/A 

a) Initial calibration provided 

b) Continuing calibration provided N/A 

c) ICP Interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided N/A 

4.4 Radiochemistry N/A 

a) Instrument run logs provided 



~RCOC: 608352 

Contract Verificotion Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have bun noted. 

Sample/Fraction No . Analysis Problems/ Comments/Resolutions 

. 

Based on the review, this data package is complete. t:) No 

If no, provide: nonconformance report or correction request number and date correction request was submitted. ______ _ 

Reviewed by: Date: 05/12/05 Closed by: Date:, _____ _ 
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CONTRACT LABORATORY 
lnternill Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 

I -
Batch No. SMOUse AR/COC 608532 
r::c---~-----·--· ,·. L:J Waste Characterization Dept. No./Mail Sto•1 6146/1089 I Date Samples Shipped: : : I ~. ; Project/Task No.: 7223 .02.QW I 
ProjecUTask ManAger lvlike Sanders t! ... : Carrier/Waybill No. { j '/ t J -l SMO Authorization:_;_ t.:/ -,(! / -Send prelimin<Jry/copy report to: 

Project Name: DSS ADD I I Lab Contact: Edie Kent(843)769-7385 
--r:-1-

'---(---/- Contract#: PO 21671 ·----·--- ·--- -·---- -------·- -- --·-
Record Center Code Lab Destination: GEL ~Released by COC No.: ______ 

. ' .',"t :J I • 
,) . ', •( I 'J Validation Required Logbook Ref. No. SMO ContacVPhone: Pam Puissant(505)844-3185 -·-· 

Service Order No. CF023-05 Send Report to SMO: Wendy Palencia(505) 844-3132 Bill To:Sandia National Labs (Accounts Payable) 

Location -. ~:]~ch Area P.O. Box 5800 MS 0154 

Building __ !Room Reference LOV(available at SMO) /3'~ ?'..='~I Albuquerque. NM 87185-0154 

ER Sample IU or Pump ERSite Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fract:or1 Sample Location Det<lil Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested 10 

/ 068324-001 / 9981A-BH1-8-S 8ft 1116 041305/1534 s BAS 125 ml 4C G SA VOCs 

I 068325-001 i 9981A-BH1-13-S 13ft 1116 041305/1450 s BAS 125ml 4C G SA VOCs ---· 
/ 068326-00 ' / 99131A-BH2-8-S 8ft 1116 041305/160 7 s BAS 125 ml 4C G SA VOCs --- -·-
-' 068327-00: / 9981A-BH2-13.5-S 13.5ft 1116 041305/1625 s BAS 125 ml 4C G SA VOCs 

' 068353-00 I 
1 

9981 A-BH3-8-S 8ft 1116 041405/1405 s BAS 125 ml 4C G SA VOCs -
'-' 068354-01J1 I 9981 A-BH3-13-S 13ft 1116 041405/1420 s BAS 125 ml 4C G SA VOCs -
' 068328-0G 1 / 9982-DW1-BH 1-11-S 11ft 1117 041405/1620 s BAS 125 ml 4C G SA VOCs -- -
I 068332-0L' I 

/ 
9982-DW1-BH1-11-DU 11ft 1117 041405/1620 s BAS 125 ml 4C G DU VOCs 

_I 068329-001 / ~q82-DW1-BH1-1 G-S 16ft 1117 041405/1635 s BAS 125 ml 4C G SA VOCs 

i I 068330-001 
/ 

9982-DW1-BH2-11-S 11ft 1117 041805/1153 s BAS 125 ml 4C G SA VOCs 

( 068331-001 I 9982-DW1-BH 1-16-S 16ft 1117 041805/1219 s BAS 125 ml 4C G SA VOCs 

RMMA I_IYes ·t I ~Q. Ref. No. Sample Tracking lmo J~ Special lnstructlons/QC Requirements Abnormal 
!Sample Disposal 1.-1 Return to Client H Disposal by lab Date Entered(mm/dd/yy) ('4 ::JJ I} '\ EDD 0 Yes []No Conditions on 
Turnaround Time U7Day U 15 Day il.IJ 30 Day· Entered by: £! k:._ I I Level D Package []Yes l ! No Receipt 
Return Samples By: 0 ·Negotiated TAT QCinits. \.J..J~ •send report to: 

Name S1gnature I nit Company/Organization/Phone/Cellular 

Sample I William Gibson ;;.,j.ffitv,(JJJ J()-- 'JA)I}IJ Weston/6146/284-5232/239-7367 Mike Sanders/MS 1089/0rg.6146/505-284-2547 Lab Use 
Team 1Gilbe1i Quintana ~ _h;f¥!f.Ji;, J,. ~t~.J? Shaw/6146/284-3309/238-9417 

Members ~~rtlynch ~~_,_/. g_. Weston/6146/250-7090 

f--
~7 I 

•Ptease list as separate report. 
I .Relinquished by .. Org._ Date I-· ;. Time : ., 4.Relinquished by Org. Date Time 

1. Received by '.. I ~~: ·""' ( · iJ,· Org.. ,": Date ·;-: ·: •. · Time . · ;r 4. Received by Org. Date Time 
.¥ '.I .• 

2.Relinquished by ,I '' t I , .. ·•-· .._,, . ·.~ 1-;.' ~ 0 rg / 1 •. , (. . Datet/"f'i··('~lime / 2 ~-: C-' S.Relinquished by Org. Date Time 

2. Received by ' Org. Date Time 5. Received by Org. Dale Time 

3.Relinquished b~·- ____ Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by -.-- Org. Date Time 6. Received by Org. Date Tm1e 



OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 
Page 2_ of _2 

ARJCOC- I 6oas32l 
PrOJect Nan 1e ... H:SSAOD ProJectfTask Manger· Mike Sanders ProjecL'Task No 7223.02.02.01 

Location Tecl1 Area ,.! 
Building Room Reference LOV (available at SMO) Lab use 

---·~--·---- --
Sample No- ER Sample ID or Pump ER Date/Time (hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Fraction Samp~ Location detail Depth (ft) Site No. Collected Matrix Type Volume alive Method Type Requested ID 

./ 068348-00 1 , 9938-SP1-BH·I-9.5-S 9.5ft 1095 041205/1257 s BAS 125 ml 4C G SA VOCs 

I 068349-00 'I ' ~938-SP1-BH 1-9.5-Dl 9.5ft 1095 041205/1257 s BAS 125 ml 4C G DU VOCs 
. ~ !~ 

./ 068350-00 1 / 9938-SP1-BH2-9.5-S ;:, . .9.5ft i 1095 041205/1442 s BAS 125 ml 4C G SA VOCs 

/068351-001 / 9938-SP1-BH3-9.5-S 
·• f,.t/.1 

'., 9·.5ft 1095 041205/1549 s BAS 125 ml 4C G SA VOCs 

/068347-001/ 7~'1J!kof'?~IQ~ N/A N/A 041805/1230 DIW G 3x40ml HCL c EB VOCs 

-~. ./ 068352-001 / 1095-DSS-TB-1 N/A N/A 041205/1257 DIW G 3x40ml HCL c TB VOCs 

-

i ---- ! 

. -· 

I 

Abnormal Conditions on Receipt LAB USE 
i 

Recipient Initials 

--···-- --- -----



Records Center Code: ER/1295/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Systems Case No./Service Order: CF0686 

SNL Task Leader: Tony Roybal Org/Mail Stop: 6135/1147 

SMO Project Coordinator: Salmi Sample Ship Date: -------

Preliminar Final EDDReq'd EDDRec'd 
ARCOC Lab LabiD y Received Received YES NO YES NO 

602817 GEL 9909228B 10/11/99 C!JD E!JD 
602820 GEL 9909228A 10/11/99 C!JD C!JD 

DD DD 
Date 

Correction Requested Correction 
from Lab: Request#: 

Corrections Received: Requester: 
. 

Review Complete: I o- ~5,'i'l Signature: w , Pa.O SlAnP lL 

Priority Data Faxed: Faxed To: . 

Preliminary Notification: Person Notified: 

Final Transmittal: 1 o-~h-99 Transmitted To: 

Transmitted By: 

Filed in Records Center: @ 1 0-~' ... 9qFiled By: 

Received (Records Center) By: ---------------

-----·-··-·--··-



lnlemallab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page1 of 

ARJCOC 602817 
~------' 

._JCDUlJ"fl-UV?I ..tJ x'J -~ rr I I FPLII! pavl I lm..z ~,V·=""'I I I I l_..fl f",I'LD,6'R,ma,,~ar 

0 tV:mJD- uo~ 1 ' -Ju·;> 1 D ~r 1 1 f"'k01 l'tOC>j \ ,,.~ ~'l'k \ 1 1 1..::> ~ jl.-al!'!\11 ~ trrl!JJ. 

1 ft6<"<YWL X'-''f K>'l " 1 '11 fVP 6-''' ,,_._,II IC'""tJ'=V''n.l J I\ I'-'" ~~~)~'d'?l)'"'j'E;'•uJ 

.. ~-t=Mrl'v"- ""'·rJ! - ' '"'p , - ~r I ~ 'rll .., 'fil 
RMMA 0 Yes 'gfNo :Ref. No.\{}-~··.. -j t-r·{ 

• I 

uD.J i" •1 \ 
""' 7 L 

or;-o o~«q ) zs-
ncn f'1'1 ( 

" ' . • 



Analysis Request And Chain Of Custody (Continuation) 

A RIC 

Lab 11M 

Lab 

')-P'r"rl'=' I.NJI ,. ._,.., jr:'l' I I t"Klcl!l h-''"1 I JG'-'f'WC\1_11 I I I JO IC\-V xY'-"'- rJF 
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Analysis~ Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers~ The entry wi1l be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments ~ This is only to be used if a comment associated with Lhe qualifier is not appropriate, needs modification because of an unusua I circumstance, or additional 
clarification is warranted. 

Test Methods~ Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260~M3, EPA8270, HACH_ALK, HACH_ N02. HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: :z::---- W? . o ........c;::>- Date: lcJ.// 6/9 CZ' 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A~ UJ, P; U, B]. 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A1 

A3 

B 

Bl 

B2 

B3 

p 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect. The analyte is a common laboratory 
contaminant. 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. (Note: Resampling and reanalysis is necessazy for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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Organic Analyses '9 .... 
(VOCs) =-

ERSamplelD 

ARCOC #602820 

050109-001 B9938-SP1-BH1-9.5-S UJ UJ 

050110-005 B9938-SP1-BH1-9.5-TB UJ UJ 

ARCOC #602817 

050049-001 SOU\RDETOX-DF1-BH3-5-S UJ UJ 

050050-001 SOU\RDETOX-DF1-BH3-1 0-S UJ UJ 

050-052-001 SOU\RDETOX-DF1-BH2-5-S UJ UJ 

050053-001 SOU\RDETOX-OF1-BH2-10-S UJ UJ 

050055-001 SOU\RDETOX-DF1-BH1-5-S UJ UJ 

050056-001 SOU\RDETOX-DF1-BH1-10-S UJ UJ 

050057-001 SOU\R9981A-SP1-BH1-8-S UJ UJ 

050058-001 SOU\R9981 A-SP1-BH 1-13-S UJ UJ 

050059-001 SOU\R9982-DW1-BH1-11-S UJ UJ 

050060-001 SOU\R9982-DW1-BH1-11-DU UJ UJ 

050061-001 SOU\R9982-DW1-BH1-16-5 UJ UJ 

050062-001 LFR-DF1-BH1-7-S UJ UJ 

050063-001 LFR-DF1-BH1-12-S UJ UJ 

050064-001 LFR-DF1-BH 1· 7 -MSMSD UJ UJ 

050065-001 LFR-DF1-BH2·7-S UJ UJ 

050066-001 LFR-DF1-BH2-12-S UJ UJ 

050067-001 LFR-DF1-BH3-7-S UJ UJ 

050068-001 LFR-DF1-BH3-12-S UJ UJ 

050069-013 LFR-DF1-BH3-EB UJ UJ 

050069-014 LFR-DF1-BH3-TB UJ UJ 



Site: No,. - G R Se.p:hc... S y s -\e..- .r 

Sample Findings Summary 

ARJcoc: bCJ..81r I 6o.) 8:1.0 
(470/IA. (~r-~l [,010~ ) 

· qot:lA 
Data Classification: Lor~"'ic...S t l(q&A 

ERSample 10 Analysis DV Qualifiers Comments 
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ER Sample ID - This value is located on the AR/Chain of Custody. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS nwnber from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA808I, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: .g;= .'3>. g--...,..~ Date: /,;)/ 16/9? 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B]. 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is detennined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessaxy for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September U, 1999 
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ERSampleiD 

ARCOC #602820 

0501 09-003 B9938-SP1-BH 1-9.5-S J,A2,P1 J,B,B3 J,B 

ARCOC #602817 

050049-003 SOLARDETOX-DF1-BH3-5-S J,A2,P1 J,B,B3 J,B 

050050-003 SOLARDETOX-DF1-BH3-10-S J,A2,P1 J,B,83 J,B 

050-052-003 SOLARDETOX-DF1-BH2-5-S J,A2,P1 J,B,B3 J,B 

050053-003 SOLARDETOX-DF 1-BH2-1 0-S J,A2,P1 J,B,83 J,B 

050055-003 SOLARDETOX-DF1-BH1-5-S J,A2,P1 J,B,B3 J,B 

050056-003 SOLARDETOX-DF 1-BH1-1 0-S J,A2,P1 J,B,B3 J.B 

050057-003 SOLAR9981A-SP1-BH1-8-S J,A2,P1 J,B,B3 J.B3 

050058-003 SOLAR9981A-SP1-BH1-13-S J,A2,P1 J,B,B3 J,B 

050059-003 SOLAR9982-DW1-BH 1-11-S J,A2,P1 J,B,B3 J,B 

050060-003 SOLAR9982-DW1-BH 1-11-DU J,A2,P1 J,B,B3 J,B 

050061-003 SOLAR9982-DW1-BH1-16-S J,A2,P1 J,B,B3 

050062-003 LFR-DF1-BH1-7-S J,A2,P1 J,8,B3 J,B 

050063-003 LFR-DF1-BH1-12-S J,A2,P1 J,B,B3 J,B 

050064-003 LFR-DF1-8H1-7-MSMSD J,A2,P1 J,8,83 J,B 

050065-003 LFR-DF1-BH2·7-S J,A2,P1 J,B,B3 J,B 

050066-003 LFR-DF1-BH2-12-S J,A2,P1 J,B,B3 J,B 

050067-003 LFR-DF1-BH3-7-S J,A2,P1 J,B,B3 J,B 

050068-003 LFR-DF 1-BH3-12-S J,A2,P1 J,B3 J,B,B3 J,B 

050069-007 LFR-DF1-BH3-RCRA UJ,B3 
- ----- --·--- -
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DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz flA'5 

Organic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817 /602820, 
ProjectfTask No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs), EPA8270C (SVOCs), EPA8330 (HEs), and EPA8082 
(PCBs). Problems were identified with the data package that result in the qualification 
of data. 

1. PCB Analysis: The extraction holding time was exceeded for the re-extraction of 
sample 9909228-66 due to low initial surrogate recoveries. All results were non
detect IN D) and will be qualified "UJ2." 

2. VOC Analysis: The initial calibration response factors (RFsl of 1, 1-dichloroethene 
and trichloroethane were less than ( <) the required minimums. The associated 
results of samples 9909228-01,-04,-05,-08, -11,-14, -17,-20,-23,-26,-29, 
-32, -35, -38, -41, -44, -47, -50, -53, -56, -67, and -68 were NO and will be 
qualified "UJ." 

SVOC Analysis: The continuing calibration verification (CCV) percent difference 
(%0) of 3-nitroaniline was greater than ( >) 40%. The associated result of sample 
9909228-62 was NO and will be qualified "UJ." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding 
times. 

------·· ··-·--· ----------



PCB Analysis: All samples were analyzed and extracted within the prescribed 
holding times except as noted above in the summary section. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
chloromethane, acetone, 2-hexanone, and vinyl acetate were > 20%. However, all 
associated sample results were NO. Thus, no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
2,4-dinitrophenol, 4-nitrophenol, carbazole, pyrene, 3,3'-dichlorobenzidine, 
indeno(1 ,2,3-cd)pyrene, and benzo(g,h,i)perylene were outside QC limits. However, 
all associated sample results were NO. Thus, no data were qualified. 

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate percent recoveries (%RECs) met OC 
acceptance criteria. 

PCB Analysis: The surrogate %RECs met QC acceptance criteria except for the 
following. The %REC of sample 9909228-02 was slightly < QC limits (46.5<46.8}. 
However, all other OC criteria were met. Thus, no data were qualified. 

Internal Standards !ISs) 

VOC/SVOC Analyses: The IS areas and retention times {RTs} met QC acceptance 
criteria. 

HE/PCB Analyses: No internal standards were required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC/HE/PCB Analyses: The MS/MSD met QC acceptance criteria. 

SVOC Analysis: The MS/MSD met QC acceptance criteria except for the following. 
The MSO relative percent difference (RPO) of 4-nitrophenol was > QC limits. 
However, the MS/MSO o/oRECs met QC acceptance criteria. Thus, no data were 
qualified. 



laboratory Control Samples (lCS/LCSD} 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Other OC 

VOC Analysis: A field duplicate was submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheet. No target analytes 
were detected in the equipment blank (EB) or trip blank (TB}. 

SVOC/HE/PCB Analyses: Field duplicates were submitted on the ARCOC. However, 
all sample results were NO. Thus, RPDs could not be calculated. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

--··--·------------------------



MEMORANDUM 

DATE: December 16, 1999 

TO: File 

FROM: Kenneth Salaz~ 

SUBJECT: Inorganic Data Review and Validation 
Non~ER Septic Systems, ARCOC #602817/602820, 
Project{fask No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA6010B (ICP metals), EPA7470/1A IHg), EPA9012A ICN), and 
EPA 7196A (Cr6 +). Problems were identified with the data package that result in the 
qualification of data. 

1. ICP Analysis: In the initial calibration blank (ICB) and/or continuing calibration 
blank (CCB), cadmium {Cd) and arsenic (As) were detected. The Cd result of 
sample 9909228~57 and the As result of ~24 were positive, less than ( <} 5X the 
blank concentrations, and will be qualified "J,B3." Silver (Ag) was detected in the 
CCB and method blank. The results of samples ~02, -06, ~09, ~12, ~15, ~18, -21, 
-24, -27, -30, -33, -36, -39, -42, ~45, -48, ~51, -54, and -57 were positive, < 5X 
the blank concentrations, and will be qualified "J,B,B3." 

Hq Analysis: In the ICB for the equipment blank (EB), mercury (Hgl was detected 
at a negative concentration. The absolute value was greater than ( >) the 
detection limit (DL) but < the reporting limit IRL). The associated result of sample 
9909228~61 was non-detect (NO) and will be qualified "UJ,B3." Hg was also 
detected in the method blank for the field samples. The associated results of 
samples -02,-06, ~09, ~12, ~15, ~18, -21,-27,-30,-33,-39,-42,-45, -48, -51, 
-54, and -57 were positive, < 5X the blank concentration, and will be qualified 
"J,B." 

2. ICP Analysis: The MS percent recovery I%REC) and the MSD relative percent 
difference (RPDI of barium (Ba) were > QC limits. The associated results of 
samples 9909228-02,-06,-09,-12,-15,-18,-21,-24,-27,-30,-33,-36,-39, 
~42, -45,-48,-51,-54, and -57 were positive and will be qualified "J,A2,P1." 



Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

ICP/Hg Analyses: No target analytes were detected in the blanks except as noted 
above in the summary section and the following. Ba was detected in the ICB and CCB 
for the EB. However, the blank concentrations were < the associated Dls. Thus, no 
data were qualified. 

CN/Cr6 + Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP Analysis: The MS/MSD met OC acceptance criteria except as noted above in the 
summary section. 

Hg/CN/Cr6 + Analyses: The MSs met OC acceptance criteria. No MSDs were 
performed. However, replicate analyses were performed as measures of laboratory 
precision. 

laboratory Control Samples ILCS/LCSD) 

ICP Analysis: The LCS/LCSD met QC acceptance criteria except for the following. 
The LCS %RECs of Cd, Ag, and lead (Pb) were outside QC limits. However, the 
LCSDs met QC acceptance criteria. Thus, no data were qualified. 

Hg/CN/Cr6 + Analyses: The LCS/LCSD met OC acceptance criteria. 

Replicates 

ICP Analysis: No replicate analysis was performed. The MS/MSD were used as 
a measure of precision. 

Hg/CN/Cr6 + Analyses: The replicate analyses met OC acceptance criteria. 

ICP Interference Check Sample UCS) 

ICP Analysis: The ICS met OC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No ICS was required for these methods. 



ICP Serial Dilution 

ICP Analysis: The ICP serial dilution met QC acceptance criteria. 

Hq/CN/Cr6 + Analyses: No serial dilution was required for these methods. 

Other QC 

All Analyses: Field duplicates were submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheets. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA808I, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRlSC 

Reviewed by: -z;s:::: r g~ Date: /...)./1//jl't:; 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B]. 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine labo~tory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

• This is not a definitive list Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 

B-3 
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ERSample 10 

ARCOC #602820 

050109-004 B9938-SP1·BH1·9.5·S J J,B J,B 

ARCOC #602817 

050049-004 SOLARDETOX·DF1-BH3-5-S J J,B J,B 

050050-004 SOLARDETOX-DF1-BH3-10-S J J,B J,B 

050-052-004 SOLARDETOX-DF1-BH2-5-S J J,B 

050053-004 SOLARDETOX·DF1-BH2-10-S J J,B J,B 

050055-004 SOLARDETOX-DF1-BH1-5-S J J,B 

050056-004 SOLARDETOX-DF1-BH1-10-S J J,B 

050057-004 SOLAR9981A-SP1-BH1-B-S J R J,B 

050056-004 SOLAR9981A·SP1-BH1-13-S J J,B 

050059-004 SOLAR9982-DW1-BH1-11-S J R J,B 

050060-004 SOLAR9982-DW1-BH1-11-DU J J,B 

050061-004 SOLAR9982-DW1-BH1-16-S J J,B J,B 

050062-004 LFR-OF1-BH1-7-S J J,B J,B 

050063-004 LFR-DF 1-BH 1-12-S J J,B 

050064-004 LFR-DF1-BH1-7-MSMSD J R J,B 

050065-004 LFR-DF1-BH2-7-S J R J,B J,B 

050066-004LFR-DF1-BH2-12-S J J,B J,B 

050067-004 LFR-DF1-BH3-7-S J J,B J,B 

050068-004LFR-DF1-BH3-12-S J J,B J,B 

050069-005LFR-DF1-BH3-GS J,B J,B J 

~- ->? ._--- /_J //-< /.,..-



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz~ 

Radiological Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817 /602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA900.0 (Gross Alpha/Beta) and HASL300 (Gamma Spec). Problems 
were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: In the method blank for the equipment blank (EB), lead 
(Pb)-212 and thorium (Th)-232 were detected. The associated results of sample 
9909228-59 were less than ( <) SX the blank concentrations and will be qualified 
"J,B." In the method blank for the field samples, cesium (Cs)-137 and uranium 
(U)-235 were detected. The Cs-137 results of samples -03, -07, -10,-13,-16, 
-19, -22, -25, -28, -31, -34, -37, -40, -43, -46, -49, -52, -55, and -58, as well as 
the U-235 results of samples -03,-07,-10,-16,-37,-40,-49,-52,-55, and -58, 
were < 5X the blank concentrations and will be qualified "J, B." 

2. Gamma Spec Analysis: The replicate error ratios (RERs) of zirconium (Zr)-95 for 
the EB and americium (Am)-241 for the field samples were greater than ( >) 1 but 
< 3. The Zr-95 result of sample 9909228-59 and the Am-241 results of samples 
-03,-07,-10,-13, -16,-19,-22,-25,-28,-31,-34, -37,-40,-43,-46, -49,-52, 
-55, and -58 will be qualified "J." 

3. Gamma Spec Analysis: The negative bias criteria were not met for the Cs-134 
results of samples 9909228-25, -31, -46, and -49. The results were negative 
and < the associated negative MDAs. Thus, these results will be qualified "R" 
(unusable). 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 



Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: No calibration data were provided. However, the case narrative stated 
that the instruments were properly calibrated. 

Blanks 

Gross Alpha/Beta Analysis: In the method blank, gross alpha/beta were detected. 
However, the blank concentrations were < the associated 2-sigma uncertainties. 
Thus, no data were qualified. 

Gamma Spec Analysis: No target analytes were detected in the method blank except 
as noted above in the summary section and the following. Actinium (Ac)-228, Pb-
212, radium (Ra)-228, and U-235 were detected. However, the blank concentrations 
were < the associated 2-sigma uncertainties. Thus, no data were qualified. 

Matrix Spike (MS) Analysis 

All Analyses: The MSs met OC acceptance criteria. 

laboratory Control Sample (LCS) 

All Analyses: The LCSs met OC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analysis: The replicate analysis met QC acceptance criteria. 

Gamma Spec Analysis: The replicate analysis met OC acceptance criteria 
except as noted above in the summary section. 

Tracer Recoveries 

All Analyses: No tracers were required for these methods. 

Negative Bias 

All Analyses: All results met negative bias OC acceptance criteria except as 
noted above in the summary section. 

Other QC 

Gross Alpha/Beta Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB. No field blank (FB) was 
submitted on the ARCOC. 



Gamma Spec Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB except Ra-226. However, the 
blank concentration was < the associated 2-sigma uncertainties. Thus, no data were 
qualified. No FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

--·---·----------------



Site/Project: AI,;,"- f R S;p k '- Syste"" .r 
ARJCOC #: 60:l~ ~u /6 OJ. 8JI 
Laboratory: G E: l 
Laboratory Report #: 9 '1 0 Cl 'l ~ 8 Ar./ ~ 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. JCP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

I 

Data Validatton Summary 

Projectffask II: iJ.l1.0:Loj..O\ #ofSamples: 6g Matrix: S1 SO~( /1! <::lfLo~c.W 
Laboratory Sample IDs: _ 'f 9 0 C'f _;). 7 8 -0 I ·~r_... __ 6 8 

Estimated 

Not Detected 

Check (V) = Acceptable 

Shad-:d Cells = Not Applicable (also "NA") 

Not Provided 

v 
v 
v 
v 
v 

u 
lJ.I 

R 
Not Detected, Estimated 

Unusable 

NP 
Othct Reviewed By: -:z-c::- . ~ Date: _ IV/ or?-?---· 

B-12 



I 
Holding Time ..... d Preservation 

Site/Project:,IJ:,"'.Eg ~\-;t-5')'s\t--.1 AR/COC#: ~O?..f/)0/ 60l~P LaboratorySampleiDs: q10'l;z..J..g -Ol fLv-4. -' g 
Laboratory: G ~ L Laboratory Report #: q '1 0 l:f ;).~ g Ac Ill 
#of Samples: ~ ~ Matrix: 5'1 soil /II .:tt ~o.U_.,s 

•l"1[i~~,!,i!!tiil,f&tll:lll~ll&•iltil1~ 
G'PA ~o&J . s-,~ re-e.c..IJ"~~ "......\ of kll~ 

'190t:t ').Jg -66 ( Pc.e,s) 7 ~'r <:. 6 ;VA- N A .l~A<.. .k1 11)1.,./ s-~ tewrl/",~. 

N.A-.. -}1.>+ App1;~ o.!. l& 

Reviewed By: ~~ ~ s;r--.....-.....Sc Date: /J./111? s;: 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: tJO>\ -fR ~J ~ s. .5~~~ ..... J ARJCOC II: 6 0;2 ~J-0 /6 0 ~ B 17 II of Samples: I Cf Matrix: _ _._0=-t'--'-' '--------------

Laboratory: 6~ L Laboratory Report#: 'jj'ocp-~ ~All!:. Laboratory Sample IDs: 'l10~))l(-DI, -cs ,-Q1J',-tiJ-I'f,-/?1-)u,-).1,-.H, -.J'},->1,-J.>-; 
Batch/Is: IS~__li4 -)!!',--1l,-lf'1, -•.n,-,-o, .yJ, -s-' 

Methods: f:PA- 8JWA 

-~ i: i{-~ :\~~:: :ii~~~'1111 it II ~~' i1 ~~~~~ 11:11 i~i 
I 

~.~:~:~r¥g. ri:~:~:i:~tit .;.~:~:~:~g~:~:~:\ :.r.}~:~_~:~{:~-~:: ~:~:~:~:~?~:g~:~:~ ::r:: ~;i-ii~{ 

Chloroethane 

l•'·'•"""•f=·l···>-•==·htt•l ::::: .• ,.rd \:n:};::·•.l• :::· ,·,-·:I :•·•••·•···-:1~~.1 ~·~•l•··l: :: ..•. ::Is: ,,!/n;::sJ.-::::::b:u'<•lntEJ••O::' 
[lJ75-1S-O [carbondi.s_ulfide _ ~I LJ(}_._I!) I /VA I ~ 
IT 'i'I.:f~-i/'Fi t;CI!i~Jil.arii~tli~ilei :••:::;;::::>.{ :· '': ():~Qi' I '•''::''·~ :_•:.::•:: 0:1IT'l :t•::;::;; ·~•t:••ii :!::;::r••&/( )if:t 't::''•?Y:I:•~l\ :.t.•V:}t '"\/.\•> )\i/:'': '\Vi'• ·,,:v::;; I/ !• ' 1••• ·' 1: .·R'Gtz7 ;:}?;:·:: :w::; ;:;;::;:::I n::::,;;;· 

It<• 7s"3"~'P:: t r~ilidolol'aiiliiim~···••;•n•·r:. • ••·: o;:tzy:: 1:=='\i: ·=':':<• '•==v::::m: :?r ttft :>:o::: ,..,., •• ·:·::::: :;:;::t· 1/•t%:: n;:;:·m· •'i.t?'m ?:H:&x ;.;;:::::? ••• ·:: :: . · · ··' · :·•:·?::· !t== :'•'H'i;:': '':i:\ :::·•·::' i'' ')?':t: 
w:· 67~66'3''''''' o.Jilriiriinnfr•·•=mi••·==r=t:=::ii • ::•li)lit: !:!'?• :•TIT ::r··?r:•t .. : · '/!'''''' :::;::· ••\'}':: r::::::r =::t:::::= ::::.mv•: •m=•:::i:=:•, •:i::t•\t: ::?••=Y:: •::" · · ':::.::;; :•:: · · •:;:,". :::.:.: t•. =•·~:: : :: ,,. ::•:: :;;• ,,,,, ···::•::•·•••= • 
1 r:: to7.'06'2. • : l.l~clldoioroeilumii::•·:;:··:·=)!'i'. ::: o::rcg: i'!i'' :. •::;::;; :r::• •·:;::~:: : .,, n:::p;: :.:::.;::. 58T: !•t!X :::::::::•:· :-:;•::::::::: !hi'i(l': :;::;;;,;;;:: '•:::::;::· : . ,:::::,::• ::; ': ·:: ::• '' ·=•::' "!:'::•·: :.•:;:;; '::•:::;::·: ::::n:• •::::.:::;: :::,;,::::: : •" 
IC' ?~;~l;:J_:::;; i~iiii'iiiniiil'dlliYhlk\!:::;:;n;::,:~: ! ::• P',IH.!( :i'i::.i:!:;: ::.::::;:;; .;.:.•;, :;•: •;: •::;: :;;?:;, .. :::;;•: :;:::••: :;:;.:;:: ::;;::•·•:;;• ::;;;::::;;: !l!}:l!i:}ti :::;:(;;:;;,\: :;::;ii:!i!i!• ::•:: '·: ;;;::;:: :: 1~'6 ;;:: ···•<?' •::•:•: .:•:••:•: i: ::;:•;, ,_,:::;:;.· :::;•:::::::::::: 
12 71-55-6 1,1,1-trichloroelhane 0.10 "'/}. 
If· 56C23~5· • .:;ai'b<>illeiracilioria~::•:~:::::::r: ':•: o;1o?' ''·''"''' :••::•·::. :,\:: :):::.:.; :::.::::• •>•>>• ;,.,,:, :•:•:"':::"' "''< ... :;::::··,_,,,, :::•:::=~w• ::.:::;:r::::M:: •'?:'!W:': ::\{::•(: ,:;;··, • ,' : :;•::•::;:· :::::f::;r7 
l2 75-27-4 Bromodichloromcthane 0.20 

..•.•••• ,,,,,,, ........... ,i::-:J:,:::::>.:J:.:::::::.::::::::: .•. :,. l:·r:HJrtt:•=?IA:Ui1':1iliilllliil::•··:u~br:::;zLi:J:;;·L••-•::·t•·•:•LE'R]FEnn•:nmrrt=:=nnl:':::,:::::••::•. z , ?HN : : n~didoior'iiiif.ii!iWI~·VW•?: :. ,; oJ~j?' 
2 10061-01-5 cis-1 3-dichloropropene 0.20 
2:: 7?:.:o.r,ii'•x•:: Trieiiloroeifiiiile':h:tnin:i'% ::;: it:m.; -f?''~•?T''' WliN ::i:t?::d:i(A\~tl ~Nil\:1 =;;z:::· I :::;z:::·l·-·••1 ':l·::•::;.f••:.:::•Tl?T:t:n:: X•·l ? : ~:- : :.;.;.;. 

2 124-48-1 Dibromochloromethane 0.10 v 
2 79-00-5 1,1,2-trichloroethane 0.10 
L 7i~3;1X'> ii~iii~:iie':;··~·:·:;,~:::::~·:ri:•:::N'i:{?l : ''·' o$0':•! :.:.:.:.::.J'.'::·;;•.:. ·.· :;r.r:t•.:J•:••:::••::•I•::i('d':•\:/H =~7F-I'WVf:f'I~Jh•1?·:·v::::l ::v,:~:l :::1/:'f::' 1:·'::1:' :I ::r::•t:.•:::.::\ l:':.·r:t::\fiJ•!i•···· 
2 10061-02-6 trans-1,3-dichloropropene 0.10 t4 
2 75-25-2 Bromofonn 0.10 v 
3 108-IQ:!__ 4-mctltyl-2-pen!Anone 0.10 tv~ 

3 
3 
i 
3 100-41-4 Ethylbenzene 0.10 
3 100-42-.5 SIVrene 0.30 
3 1330-20-7 lxvteno:s(total) 0.30 

540-5_9~ t.l"ilichlarill:tiiri'n~iii~if~:- o;qf•t•::··t••=<~tF:lrSLC:::V'·:::· 

J.t 
1.2Cf.i 

-\:li!:ili:T:ill!T':H:H:.r:::::::l:::•:n:••J:::::::rt::J•:t::=:•'•'IJ?••··f .::-:::: l·o·V/1•' :T'T:'•I •:C•·t·:f::::•l ::::•;: .. f::.?IJ·•:: :::::: 

. * ::1"': 

.l~; I~ 
.. ,,, ••'1:::;:•:;:;:':\I:T:LLJ _::_j~ 

.v JK 
1.! 

· iV ·······1 ~·-r::2TI'• 1 • ·-·• 

-IJ) ,-tVj 

Comments: Notes: Shaded ro'Yli arc: RCRA compounds. 
Q>c'-"'% t> "rP"'~-~ to 5"'1114.) ...o 1, -o~, ~If; ........ -II o--.ly. 

-;VA;; ;v;;; 'WI.-~t~i( 

Reviewed By: ~ ;;:,r-~~ Dale: ll/;p P5 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project No..--e& ~pk ... Sysk·-5 ARJCOC #: ~0~ ?J )-D f 60 'J.-8 t1 #of Samples: '3 Matrix: A-t ~e"'..U 
Laboratory: G f L Laboratory Report#: '1909).)8 trftl Laboratory Sample IDs: Cf 'l 0 'l )'-S - D'-1 1 - '·1, -6 8' 
Methods: tPA 8.?.60A Batch Ns: 151)0 7-l. 

;1·:.;::; 

~~··1:~~~~; :; !1~f:~ :" !· ~•li II~~~~ m~~~ :l~ i!ri ~~~ :1~1~·~~~· •·~~· ~1! i!~fJ.• ~~~~l~f;l~~il~~~~~~~ 
I 74-87-3 Chloromethane J 0.10 v ·./ ./ \/ \/ t../A ~o.JA Nil. /IIA N!J.... N...1_ 
I 74-83-9 Bromomethane v 0.10 ~ v v 

IJ 
o.o1 I - ../ I v I ../ 

t-:7-Tio::+~~~~~~~~~fm+l'fJ,.+, 0r;..:.,0Cilrn::' 

I 75-15-0 carbon disulfide ·./ 0.10 "'A \. ·7 

u=·=~:=i=·=···· r:::::1 (::tn: l'::l::::'l'::·:=rxl::=r=·"f:)'i"'l ::=:,;::;f::;:;::q;::,;::: =::·==: ,,,, : :: 

=I: ::::::t;;:::=-~===1•, ·~;;:::en =v:::::l''} 1 ==::;::;::\=' • 1 ·:r= :J'r:1,:::r:x1 ::;:: r: ::::1 '':·;:::r::x:d•/;::::;; ::k'l:::::,=:c·::: :· 

I;:: '15"~~~:::;::::: r;t~kbliiruiitli~iK;::::r:;::;:=:;.y l);:w_:;L:::::; i:::::: 0.~17= ::::i::vn: i?t :n:=;;:: '';\:':gp:;;:;::::: :;:v;; !j\li(;:j;;j;:t{;~q :::t::=o:t==\1, ... ,.,. :! ::=J: a==:=!'I'L''''}'\(''!'.J\;;;:j):;:;::Lf'ji'i' ?\I :;:•.:::: 
r::; ·7.s~:)Et=:.:=::.:· t.t,illchlor~~~iliillt::?::::=ng:.:::;:;,v. ~>::nt::i"'''•\ ~;=;;=>==· •:;==sz;:•::: •+'iZ'lt:t ,'Lt ?ftt :f:;i'/?/t'::':t•:==::l: •••::r···l:''''f'·'~'''''"'.F:::; r:;:::::T''''''"' ,.,,,, '''f''·'''''J:·,,.,,,,,,,, ,,,,.,,,,,,,.,,,,,.,,,,,,,,,,. 
v= 67~66'3•=:::•= Chliir.oril:nn:: :,;;:;==m=:•;:::.:•::r v o:::zu~= !•··=:=: ??'? :?Vi''' ;:::::Q:::=:n :;,;:: ?iii/ :::::::. ::::;;;;;;: :::::hr '''':::t:\q 
r==:· t07,:(}6~z:::·· l';'2;.dlchliiroeihiili~;!"•=;••=::•:=.i:. 'V o;:~o;:· ;rr:;: '='Yi''< :::-:.:it:::: .:=•=w:::t: :•:·:: :::n=:=:; :=•;::;: ;;::::::::;:: ·:rx:::: =.n!'l:K'n+\?'N::::=Ji•:.::. •:::;J :: '''T ::·:= :::•Jt•:=·r:::.;:•:r;::::=:=,::;?;::rr•:::••=t=::::::i:i.:::::r::· 1 :::•:::·.:·=:::··· 
f:.;,. 7~~9j,3:::•:: 1-iiiiiiiiioii~J:ii'iiiik):::)!:;::•:::;::.rv o:orr ::!:::: :;:'?: :,::v:·:·: :.:uv::::r' :;::; /''f'i: ;:;;;{: ;:::~j\::;)i !j>.mn:: w;:;m::'ij}i:lit(!•w••iff;~;;·:v····•i:[•'t••J';::w=·m··=·r=·.::uu;::{::::r::::::~···· 
2 71-55-6 1.1.1-trichloroethanc ,vf 0.10 v ~ 
L' 56;23;5-: •::: ~ai-li()i\i~ll'ui:hiiiriilki\:t;;·; ii7' ti.i.o•: \!/.:•~:.::::.:::: :":NY,:::= :':'''i'./:'~=:=:::: =·::=: :=='=:=/ =;::::=: ::=::=;~·\=:: :=::::::=n i::'::::!:t•::: \:::::;.:,:,\=: ib >'·'':::': '•'''' ::; ::: ::::: :: ''•''' ,,,,,,, :::::::=·::' +;=:::' ''•'::::::,:f.:::;;::::'''''''''.l'L' 
1 75-17-4 Bromodichloromethanc 1·../ 0.20 V \/ 
2 ;; 7&;~7,5: : ::=· l':t'ill~h)iii'olii'iiiiiiili\i=ft:• {/ ().UI)' :;::;;;: :=::;gy ::::u:::;;;; ;;,::vr:;?:ii:: :A:: :;:::::::.: =::=;:: :::;=:;::=:;:: '/it\ ;:=::;=:;;:(';'! :'::';'W:'i;':: :\=' ;:;:;;:::: ::;;;:: ;::; : :. '/X: :: : :.:;: • :::;::: ::i::)(: ,; :,:, '<·•:::;· i':;::::>;:)i\,=:: ::i==.:<' / 
2 10061-01-S cis-1,3-dichloropropene 1.. 0.20 ../ V 
2 :• 79~or.6 =: Tncliliirot11leiie•::=~·==:.:===::::::rv: Mo:: :./: :;;:=:=;: =·o~;):qr !U&iti''''' :::;;;: '\::•i=•• =;;;:;: :;:.:;;:;::: ••t;?:: :FC?it :w;;n;= ;;: ;=: ",, :: ::; ::=;: n•. =:::: :::::: =.:•::.;~;:; :::e::: Of/ ::= ;··=:c::;:;:= '''"'''\•••=• 
2 124-4&-1 Dibromochloromethane 1./ 0.10 _)./ V' 
2 79-00-S 1,1,2-trichloroelhane II 0.10 y \/ 
2:. 7F43,t.::::: il~hi~ii{'ii/!.:i\\i':::::.:;::tt:t: IV o$iL ;~::) ::':'=:!i ::rv'?!' •:t\2F/'' ''''' t''?''l' i// ;;:;;::;g; \:(Ai fi~\ !)J(Jt ::;:; :: ::; : :: "' ,,,. :::· ··=:: .:=:: . 
2 10061-02-6 trans-1,3-dichloropropcne .J 0.10 v _V. ·- -------
2 75-25-2 Bromofonn 1/ 0.10 ... / V' _-!' 
3 108-10-1 4-meUJyl-2-pent.anonc J 0.10 YA .../ \/' 
3 591-7&-6 2-hexanonc IV 0.01 ;,/ V 
F m~ 1s-4 ·::• Teiliichl:~&etiieiie=•==:•;:o=hr:=;:~lv o:;::zo.:; =::~:) =:::• t!iit·~) :'::zr;;;:: • • ;: ::•~:: :::r~~n·:• ;::;.\ l'H1?=/ ''''K!?!i =¥?+••=• ::·· r··: l':'•t·l'•l?l<:•:l:.·:::.•::=f• ::q:SU'TI:T/7::::;:J,·· '·'7:, 
J 79-34-5 1,1,2,2-tetrach1oroethane lv 0.30 v v I I I I I 
3 108-88-3 toluene(IOxblk) 1-./ 0.40 V v' • 
3 to&;9o;-;:: ti~tihiii~rt't~~:n''''•·••?=:·::::= "'. o]:o•=·i==·:•;•: ::••·::::: =:r;v::•;: :::v.::::{':• ' :: 

\./ I vI \L 
I• r:=:.f''k•t:::· , •• ,. 'F<I:::r ··:·y=:::r::<•[:.:H=::•x:•r:::::;:=o 

iJ [100-41-4 [Eihylbcf1ZCJ1C n - _-_-IV'fO.to I I I v I \/ 

I' IT I '<1•·•1 ··;:::J==::;;.::o::;;:;T',-::,,,. 

""CI..n"-"1 l V ~~ b.u,b\<: :=JV] l _ 'l' I v I v I \1 I J -ll 
~ ..: 

11/-'t·M-~ AMI.~ .. Comments: (i)~~(M.s:tp.v~,...._l 0" t>- S......pl.l ~ ~}\u Notes: SbadedrowsartRCRAco1npounds. 

Q.> sG-11\u cV"':. bl:. ~ ·rbs. s-o6 . 
Reviewed By: ~ -1?"" %-<5). Dale: W/ 1/ry 
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Volatile Organics 

Site/Project: No ..... ·fQ iphJ.. Sy.s}e ..... f ARJCOC II: 6 0 ).8' )<.) (6 () ') S 17 

Laboratory: 6 t; L- Laboratory Report II: 9 20 CJ ::Z..J8 A-1& 

Batchlls: 15~07) 1 

II of Samples: ;).;2.. Matrix: /'t :sc; I / 3 <tf"'~"'-J 

Page 2 of2 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

,·:r·:r:-:wn,~im:%tmalllillliEeJI fll!il~lliti1IIW1 i11fil!ru!, ::~~:~~~~'~: ii~::i~~'~i': 
A-\\ ~ 
~~Se~ ~ 

~ 
~ 

SMC 1:-.+-Bromofluorobenzene IS 1: Bromeehl9R~iRt&haHe~t~.._~ 
SMC \t:l TlkbloFeetnaneod4 IS 2: 1,4·Diffa8robenzene-d"i,1 SMC 3· oluene.d8 IS 3: Chlorobenzene-d5 v 

Oibf·'""'r.lfl ... ,'l;;)~~ lo:?'d 
tJ.I<I'f'f 

B-19 

~ 

Comments: .~...........,.../ ~ 

~;..\j~lil)o'\ I 

~ 
:h 
~ 
~ 

· ~ 1,1-J.;V..Ioru~~t.-t. ca-.1 +r ..... "-14-'oJQ.}t,~ ~J .~;·.j..;co.l c::: .. l•b. P.~J 

-<. }\.. i"'t.{""~l .-,"';"" .... .-~. All ~e,.,-c;,.. sa-p~ ru; .... !8" ~ 
ND ~...,ill ~ r;,...~t;fr-c..J '\I.A"J. '' 

="?c./...tvo-..~~. G\c..e-, ... e.,J-L...~t-. .. &A&., ~ v~,l 'llt·-i-.... -k h4J C{..v 

9'f0s ">).)Yo •. Ml a>S:C(.. S«-flrl rt.S""-l~ ~ AIO. 7&-s,/Vi J"'\._ 
~ t~.<-c..V.f; tc.A · 



0~e~~olatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project:N, ... -fR ¥pliC..Sy>k-J ARJCOC#: lo> o(~Q;)k/7 1~11\, LaborntorySampleiDs: 1'1tJ1))i(-071-061""{)"f,-tJ1 -tr -16'1 -Jt, -)4, -.J), 

Laboratory: Gf-L LaborntoryReportfl: CZ1o"'JJM!A 11 -Jo,-n.-H -31.-vJ,~s-,-'ti",-It.-)1{.-~7 
r 1 f ' r r~ 

Methods: t,; P.t\ g?. 7 (J <:... 
('f Batch#s: /S8016 

~"ii"j~::: llli!I'J~IIil \} 
1--+---+--+----~..:.,...r---+-....:...:....:.~~__,..;~--~-- \' r v r \/I J 1 171 v 1----v-1 17 1 #A 1 \1 1 NA 1 -v 

v 
11 I A f9S-s7.:S-12~;oph~ol - - rllo.so I I I v I V_ \1 1 J -,7-r-v--rvTv 

ft I BN 195-50-1 lt,2·Dichlorobmzene II 10.40 I I I •./ 1- v 
It I A 19S-4s:?ji:-MclhYJPh~i?c-c:.~SI)I\. I I 10.70 I r I _L I v 
11 luN ltoS-60-1 jbis(2-chloroisopr<>pyl)ether P' lo.ot I J I uv-1 \1 T \II I Jl I I I I I I I I I J, 
It I A lto6-44·514-Mctl•ylphenol I 10.60 I I IN" I Nlr I NA; I NA I I I I I I I / I /1/1+ 
I BN 621-64-7 N-Nitroso-di-n-propylaminc 

1: . ~.N t>1·1~.{: . i:t~~sW#i#:ililili(.fi:::Ir:nu'' 
:2.·•, :~:~:. ?~;9,$~1:L .~.i#?~W#l\~\l!iU::::H::::ftf:,;:(: 
2 BN 78-59-1 Jsophoronc 

2-Nitrophenol V 
2,4-Dimethylphcnol V 

2 BN I 11-91-1 bis(2-Cbloroe1hoxy)metbane 0.30 

2 A 120-83-2 2,4-Dichlorophenol 0.20 

2 BN 120-82-1 1,2,4-Tricblorobenlene 0.20 

Naphthalene 

4-Chloroani line 

12 I BN !87-68-3 IHexachlorobulll~ - n jo:O-i r f\iA r-7r~ 
-----------

4-Chloro-3-methylphenol 

2-MethylnapbUlalene 

Hexachlorocyclopcnllldicne 

2, 4,6· Trichlorophenol 

jJ I A ~95-4 [2.4.5-Trichlorophenol 1..11o.20 j \f - l-vl-\.1 
Comments: 

0~·t!J J.~. """'s s .... ~ .... ;H.J. Arlll'ts .... l~ .,.vO; .... u P.i'l>s c:""lc. .... !'"t~~. 
~ !J c ~ s~~o~ .... ; ~\<..J 6- t'\a. LO C.. 
() CLV %0 ..._,pl.-..~ \"0 s-.p~ -\.!Y,-SI,-S""'t,o-J. -!>-, ""'''r· 

vl71 J_ ./ -JI v 

"' "' .v lJ 
Notes: Shaded rows arc RCRA compounds. 

Reviewed By: ~ ~ q: <;.. 
B-20 

J; I ~ 
NA.: N~~ Appl·""-~~ 

Date: 1~//tf/'P,. 



Page 2 of 3 Semivolatile Organics 

SiteJProject:fo"-~R ~h-l. ~ys\uo.s 
Laboratory; 6 (;;£.., 

bu 3-!S"J.O ~ 
APJCOC #: (;(}Jb'JO /6<iJ. f II 1~SWt Batch #s: __!/.....tS".ll.lf~O:_,!l~b:..__ _______________ _ 

Laboratory Report#: Cf7()C( ~1Jir/IJ #of Samples; J '1 Matrix: .So. ·1 

:;:::~: ~~'~ililii 
··:: ·:·.:-:::·::-: 

13 I BN 191-58-7 12-Chloronaphthalene lvlo.BOT;J.{ r v' I \/ lv lv #41 I I lilA- It/ 
13 l BN lss-74-4 12-Nitroaniline Lc.'_,.\ II lo.OI I \/ I ;/ I _y'_ 
13 I BN 1131-11-3 IDimethylphthalate . I \ 10.01 I N)\ I \/ I J 
13 I BN 1208-9-6-Sf,\ce-;~phthylene I llo.90u I l I J I v 
13 I BN 1606-20·2 j2,6-Dinitrotoluene J / 10.20 j ,k_ I v I V 

BN 199:09=2 13-Ni;,anilu;; (;, _:) 1/ 10.01 I . V I V I v 
13 I BN ls3-32-9 IA~a{.hth~~. - II 10.90 I ,v ~ r \ 7 ,,; vT-TT7T 71- .. :.L. I J 
li r ..\ls1-:ii=-~ li.4~i~itrophenol II 1om I v I ·J I J Jl 
13 I A llo0-02-7 14-Nitrophenol IJ lo.OI I .J I V I v J I \1 I \II \/I v I3S:~ 1-J3.~ 
13 I BN li32-64·9JDibc~ofuran II lo.so I iJA I v I V ,/ 
J , : jjN.[f ~I~,' 2H~P.f~~T\U:HUH: •· :: 6.@~• ·'- ~ 1

'"'''''ttY ;itW::n•••!lVtr:rn•~•'F''''''•'''·· L;ntz:::•t•v.nH':L•••klJ\:I~~~TJ\ITTniT::?~~r·''ITF'T~iF•·:S! 
3 BN 84-66-2 Diethylphthalate O.ot \./ ..,/ 

3 BN 005-72-3 4-Chlorophenyl-phenylether \ 0.40 -../ If 
13 I BN 1&6-73-7 !Fluorene - ~ rno:9o I - ..v· r v -,-if 
jJjBN jtoo.ot-614-NitroMilinc (,0 -) --ll fo.oll v-1\/TJ 
14 I A 1534·52-1 14,6-Diniuo-2-meiliylphenol I 110.01 I 1/A I v I v' 
4 BN 86-30-6 N-Nitrosodiphcnylamine (I) 0.01 \1 
4 BN 101-55-3 4-Bromophenyl-phcnylether 0.10 \/ ./ 

4.: (i3N , !l~~?NF ije,#~hiP.&Wil##iKH!!!i!E•S'' : •• oa(J.: r~!W:iM 
L , .. , ..... . 
r:-"-·'1 · -... -.. 

14 I BN f2o-12-7 -jAnthrace~ I llo.7o I I I _\.LLL 
14-j""BN Js6-74:S -Jc;;:-b~~e- ~ I llo.ot J\ I ../ I v 
14 I I3N J!l4-74-2 .. IDi-n-b;tyt.;hlha(;te-. I /lo.ol_l_ \- T_·~- [\Z 
14 I BN Jo6-44-0.IFI-;;o...;;th~~ Tlfo:60l J I d TV 
S BN '!29-00-0 Pyrene - 'ii:6'iJ ~- -- -\/- \1 Jl ~ I v I_Llll _1\Z 
S BN 85-68-7 Butylbenzylphthalate 0.01 V V 
S BN 91-94-1 3,3'-Dichlorobenzidine 0.01 _\/_ .. V.. 

Js I BN js6-SS-3 IBenzo(a)anttv-acene I ~"jO.so I .. J' . I V -I.J I , ~ .. ." ~ v 
Comments: 

({) ~~ d.u_p, ..,.rut. .s .... b-< ~\-..). All 't.,..S .... t ~ #b; ""-II P.,ffh ~"'te ... l CI..-J-1, 
@ /11.:. ~ s .... t..-:~ , ..... ~ eve... 
r~ t_(..li r:l/, ~ "'P?I.'t:. ~ S"-fls. .> -•U·,-s-t, -S"f, .c.) -S7 ~"'I)'. B-21 

·IJf;, )J.Yr Alfi\<A~t 



6 0') ~ .)..J Page 3 of3 Semivolatile Organics 

Site/Project: ..V~-f:R ?tp"'r.: 5'f)v·9 ARJCOC #: (&9f;9&( &'()).~ !7 Batch #s: IS" iS 0 I(, 

Laboratory: G ~ L # of SBIIlples: Laboratory Report #: 9 to j ;) :! t h f/) 

i"''>'''-'iii:Y:j:i::/J'''':)'k?':fi;i/:/::tt'i,l:tr:nr:::+J:.d~dii::l:t::;:'Yi::l:'i<!f''''"''''t'}l?< 

~~. f,~; :;;~f,~~ ~~ ;~~ ~; ',~ :,;~~~L·• 
Js fBNlm.o1~f~--- lv'lo.70 L.N~J_ifn-l~-.,Z_]-\7 _1/_ 

Is lliN-!li?~sJ-7 jbis(2-E~;xYJ)phthatate I I jo.o1 T v -1-V/l-v' 
.... - J BN 117-84..0 Di-n-octylphthalate 0.01 MA \ V 

r6 BN 205-99-2 Benzo(b)fluorurthene 0.70 ·\/' '\/ V 
16 BN 207-08-9 Benzo(k)fluorauthenc 0.70 ./\1'/'t '1/ \1 

BN Bcnzo(a)pyrene if 
16 I BN Indeno(l,2,3-cd)pyrene ~1.'\ 
16 -, BN j53-70-3 jriilleM(a.h)·~; - T r f0.4o- -,- Vt- r -v- -,-Tl--:7 
16 IBN lt91-24-21Benzo(g,h.i)pecylenc l r JO.io --, /1/A I \/ I .,; 

I~IIP-M-7ILJ-J,a....."~~ II I I I I -~ I v 
!\ [~~- L' _~.i>-c.~e~t _ li I I JJ I -.J hi ~ 

~~~ 

I 't. Matrix: ..,.,.-/ 

-~~~·till~ll 
_ _&'A I v I AlA I ·./ 

ll It .;.. 

NA-;..,11/~~ Pyfl,a..i)JJ. 

Comments: 
VJ 'h-.J.~-i-p. """"i 5~.-.rw.J. Ml f'4.-.IJ-r .A/IJ; no fHP~ c:-<:>..lc.o..tc~. 

IS I: I.4·Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-d I 0 (BN) 

IS 2: Naphthalene-dB (BN) 
IS 5: Chry!<Cflc-d 12 (BN) 

c21.N~ 4='1~ ::; ...... ~;Jk.J ~- ~ coc. 
0 a.vct~O -ffl·~ ~ Sd.Afi.JJ~ -Y.i, -611 -S'-1, .c.....l _.Sf c..-ly, 

SMC 3: p·Terphenyl-d14 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

IS 3: Acenaphthene-diO (BN) 
IS 6: Perylene-<112 (BN) 

8-22 



Semivolatile Organics (SW 846 Method 8270) Page 1 of 3 

Site/Project: Hoi'\. a S;p+;" Sy~""-' ARJCOC II: 6 0) g ¢.0 l6oJ. 8 II Laboratory Sample IDs: --'Cf....t.'l...l:0~'1.J.-.;:.:i..:.J__,S''--·---=-' -=-~=------------
Laboratory: G k L Laboratory Report#: Cf90S J.:>~ A/0 

Methods: f-PA. &J. 70 C-
l Batch#s: l,f(!D7~ 

I 111-44-4 bis(2-Chloroethyl)elher 

11 I A l9s-s7~8-12-Chlo~p~ol - - - f'/lo.so I - I I v I J 
I BN 541-73-1 1,3-Dichlorobenzene ../ 0.60 

tt: nm:= i;o.~~Nt \kH~i~~ti@~~wm~r;:;n 'il:: Q,:Mr 
I BN 95-50-1 1,2-Dichlorobenzenc ..,f 0.40 

I A 95-48-7 

I BN 108-60-1 

I A I 06-44-5 4-Methylphenol 

I BN 621-64-7 N-Nitroso-di-n-propylarninc 

L, :8~, 6UR~Ih {l~~~~~ti:i#mii#i@j::l:,:,;,[)l)lh •. 
L :iatit: ?~iiiH/i: ~l##~';::::dl•W::i:J(;ij:f !" q.~~:\; 
2 BN 78-59-1 lsophorone ·../ 0.40 v 

12 I A lss-75-5 12-Nitrophenol I vlo.IO I I I ../ I v 
12 I A 1105-67·9 12,4-Dimethylphenol k/10.20 I I I v I J 
12 I BN I111-91·IIbis(2-Chloroethoxy)methane h/10.30 I I I V I J 
12 I A 1120-83-2 12,4-Dichlorophenol 1'/ 10.20 I I I \/ I \/ 
12 I BN 1120-82-1 ji,2,4·Trichlorobenzene jv;jO.iQli-JJT~/-
12 1 aN 191-20-3 IN•phthalene llfo-:701-r--r J--r -v• 
12 I BN !to6-47-8 !4-Chloroaniline lvlo.o1 I I I v I -/ 

Hexachlorobutadicne 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

ltexachlorocyclopentadiene 

)3 j A 1~8-06-2 jz~4,6-Trichlorophenol -u-ljjo.wl--l-1 1/ I if 
)3 I A 195-95-~ g_.~.Hrichlorophenol r /lo.20J \JI I \/ I v I . 
Col}lments: 

CI~I•V\S.O pint ,--J_ "" q. Sot-.pll -'-rc.- ""•-1\.v SO 6 . 
(z, s.,._,, £. is ""' ..:: 6 I 

iii !l~i:l~li iii~~ 
tl:m::::i!HH,:tl:\WH:;:t-!\''t =ii!ii::i'Y :: ••H:• ::}:: .-:; '': :•:;::; 

tJA N~ 

J r~r~ 

J-1..7 I v 

71Jiv 

y . JJ ' 
;v ·• 

Not .. : Shaded row. are RCRA compoUnds. ~;)I;~ -4,.,.0.~-~~"ta-

Reviewed By: ~ ,:;:::z _ :>£~ Date: I.;J-/ItJ;A;;z_____ 

B-20 



Semivolatile Organics Page 2 of 3 

Site/Project: tfo-.... &~ s~p ~ .. , S~.s·h-J AR/COC II: 6 0 J g ;;z.o I (0.l81 7 Batch #s: _ _.:I_::S'_.:Y~0=--7....:.S _________________ _ 

Laboratory: '~ L Laboratory Report II: t:t 'I ocr);) g A; I t> # of Samples: I Matrix: h f l;t u,"'<J 

~~.:; ilfl~'~l Ill 'ltlil''~li 
v v \/ ~ _ r.J4 NA (1/A, NA. 

-~- -1 I 1 I 1 

J3 I BN j208-96-8jAcenaphthylene --Jv'J0.90 I \ I J I J 
13 I BN 1606-20-2 12,6-Dinitrotoluene - lv'Jo.20 I V I V j_L I *' --

\7171 v 
13 I A jst-28-S j2,4-Dinitrophenol I·J1o.oi I v~f~f./ ~$. ~ 
IJ I A floo-o2~14:Nitrophenol l\7lo.OIT~/A -~-J -~ ..J 1·~0.) lv 1 v' lv 

--- ~------ ~-·~-------.-_,....--...-~ 

3 BN 132-64-9 Dibenzoruran 

:i''; nN' • ~2H4i~! ii~'Pihl@i#i~~a::{:):;i:t::::;: ; . ; : '~j·'"'·'. 
3 BN 84-66-2 Diethylphlhalatc 

131 BN I oos:n.JI4:Chtor-;;l'henYt~phcnylcth~- "/lo.4o I I I v I :/ 
f3! BN ls6-7J-7-jFiuorcne 1/10.90 I \ll I -.J' I v 
b-1 BN ltoo~t-614-Nitroanilinc(D-) I \llo.ot I v I v I v 
14 I A ln4-S2-=-ti4~:J)initro:2-m~ihytph~~JV10.01 r v I v I \/ 
l4 j BN js6-30-6 jN-Nitrosodiphenylamine (t) lv1i.OIJ II/A I \/ I \/ 
-~------

4 BN 101-SS-3 

4'0 ,:~tt; H~:r1A n 
4 .· ·'\Aft: si;;&~~~: :: r,~!l#.llilO!#i¥~~~'),::_:::w:::::c 
4 BN SS-01-8 Phenanthrene 

14 I nN 120-12-7 !Anthracene W'Jo:7illi-I\/T v I J/ 
14 1 iiN ls6-74:&lcarbazote -- ···--~Jil.OI 1· I I v-I \/ ~. o 
141 BN js4-74-2 loi-n-butylphthalate J\.llo.ol I I I ,,/-J_\L I \/ 
14 I BN I 06-44-0 JFtuoranlhene I '110.60 nl~r·\/ I v 
Is IBN 1129-0o-o lryrene lvJo.6o I I I·./ 1_\l' .. 1·;).~.0 
Is I BN lss-68-7 fButylbenzylphthalate ~.J.jlom ~- 1- .. I_../_ I v I \/ 

\/1../Jv 

Is I BN 191-94-1 jJ,3'-Dichlorobenzidin; lv lo.o1 I I I \/ I J fi)l.l.{ 

' .Jt Is I BN ls6-5S-3 loenzo(a)anthracen; . --- 'J71o.8o I Jj I ·../ I \/ I 1/ j ~ 
~-- ·- - I j • \ 

Comments: 
(b ~/."'UO pcr\er~ 0" GO -~'- ~ --.cf'.c.r <; () 6. lfPt - .M\ ~''"'.loU 
~ S-.plk ;,., 4- f~. 

B-21 



Semivolatile Organics Page 3 of3 

Site/Project: .AJo"- f I{ Sa-p\:\ S yS \e.o..J ARJCOC #: 'O'J.IJ)O /6 0)8 17 Batch #s: ----'{L..)w~:t...:r.):::...1-L.;!.~-----------------
Laboratory: G ~ L Laboratory Report#: 'l 10 q ') 2 g A I d # of Samples: I Matrix: .4-;-"' e.,:wJ 

t~~~l~~~~~~~~~[;:l:ll!·i'l!.:l~~!!iili!.~:~~r~~;:~:(?:~~t;::!!!:ll\1t.!~:~~~~~~;~:ll}lf~FSWlllll '~IIIII 11114.[' ,,,;,t?~'''l:'J'·''''}'' 
_V_ v__ NlJr rJA: NA. N A !VA 

5 BN 117-81-7 bis(2-E1hylhexyl)plrthalate 0.01 V V 

16 IBN 1207-08-9 IBenzo{k)fluo~!henc 1\/lo:io-1 IVA I 1/ I~ 
r---r----y---r-------r--r---r---- .-----,.-

Benzo( a)pyrenc 

lndeno(I,2,3-cd)pyrene 

f618NJs3-7o-3 JDibenz(a,h)~~e -~ J lo.40 I l ~~ li/_j____£ 
16 I BN ji91-24-2T~o(g,..,iJPerylene I v lo.so I I I \/ I v~'i.'-1 
I~ lw-u-il L.l-ci:llk~~~~vMn~l Jl I I I \/ I v I v 
A 1 NJ;) T~n=-c.~c -~ ~l~~ 7__:_r=v 1 ·v 1 v 1 -¥ ~ • v 

,VA:: /f/,.!T AtploC:.."$/c. 
Surro)!ate Recovery Outliers 

Comments: 
{)~J't,.,..$0 pu.f,.,-J ~ .... t.f S-fl., ~- ~r.- t:;06. 

Gi ~""'1'"'- ,3 (:1- t-A . O ... u_,l · I -T ~ 
.t' s:...--~----I I I ~ C J I I ::--t:;:.l c~t.~,,.. ~·~-- : 

SMC I: Nitrobenzene~S (BN) SMC 2: 2-Fiuorobiphenyl (BN} SMC 3: p-Tetphenyl~\4 (BN) :t::-"'> '3-,....+•oA-o. o'l,.__ ~ ... J C)l CL. v %!) / 'f09d, ·~to 
SMC4:Phenoi~6(A) SMC5:2-Fiuorophenoi(A) SMC6:2,4,6-Tribromophenol(A) a~o)C, ~"C.S ...... ll """.J ,W/) ,_j. ....,;d ~ 
~>Me 7. 2 21;liolo:sphellelll4 (A) tM '1Mofoe 8. l,ii! 9iehlerek:aene 114 (BPI} {V..."i;t,-.:.J \'VI. J:, •• 

. . ·.·· . l)/~/'1 .......... fn,te~~ Sta,n~-~r~ Outlie~~ .. .. ... . . . . ........ , .......... ··.· .. . . . ....... ·.··· .... ·~..., .:2, l( _ <{ i,., lrvf!~ 1 1 I{ ·-:-·~<>pl..&-.41, c::~b ~~I c., 
··· '~amp~';:;;;'! ';*1~~~ J~i.~Ti l~i¥,~r~~ )~.!3~!!! '~,,~~r!~ js ~~ftT l~.~~r~a A~,1~I!i ,~l,!~ti!,;,t,~.,~~fi !~'=~~ i!~~Ii: f!'l rt...t., 1,1'-J;~l..lo~o:be., ~.:J.,~; :r ... .re.-.oC~l,J-

AI \ '-cYP"'"c"'t., ~ be.,z .. lj}., ... )p,...,r--. t... .. J 

~J. -======F-. _ a.,..; .,lull.s Ct . ..\·~;t!t ~c. r;,...;h, All ".1.'oc. 

ll> I: 1.4-Dichlorobenzenc~4 (BN) 
ll> 4: PhcnathrenMIO (BN) 

IS 2: Naphthalene-dB (BN) 
IS 5: Chry~enc-dl2 (BN) 

IS 3: Acenaphlhene~lO (BN) 
IS 6: Perylene-d 12 (BN) 

B-22 

~ rts .... t 1-s we~ ,vfJ. ~s; "'o J.P<~ we.~ 
/ 
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High Explosives (SW 846 Method 8330) 

Site/Project: ,.Vi>"-EA Stpt,'c f;s~ ARJCOC II: 60') ~).o /60]'8'17 Laboratory Sample IDs: '17of )l.A -UJ., -c6,-r:/ip --tl1-l ~.-I~ -J..I 1 -2t
1

-.).1t-]0
1 

Laboratory: GfL Laboratory Report#: Cf fO'f ')..).M,f~ ll -31,-lt,-Jj~-'1.2,-VS"', -1.(8,-SI1-S"', -5"7 

Methods: ffA-83) 0 
UofSamples: 1<1 Matrix: o-J Batchlls: _....r..l-..~)-~~~0::::::..;_1-;1..::;__ _______________ _ 

12691-41-0 I HMX 1'1 I ..; I ..! I v_ L_ \/_ J _.L__ 
1121-82-4 _ j RJ)X 

98-95-3 
479-45-8 

liJ83~7 
135572-78-2 
i 19406-51-0 
i 121_:14-2_ 
lr.oA-?n-? 
IB&-72-2 
199-99-0 

I ~9-Q&-t 
178-lt-5 

--------

Tetryl 
2,4,6-trin 
, __ aminl\...4 1.. ..l!_..: •• 

4-amino-2,6-du 

1.4~Lnill"_ot_olut:n~ 
2,6-<lilnitrotoiUene 
2-nitrotoluene 
u .. nlfrntoluene 
~-nitrntnluenr. 

PETN 

luene 
IUC:OC 

I 

I.J ' jl .v ~ .Ji I -11 I \f I _ol_ I >¥ _ L ' 
1'/ft tJit N/t. /t.))r N-f I ivlr T#F l~k I IV); ldA= I tt/4 

1 ~ !Jo .s;r.!. s .... !:, .... ,1-kJ o ... h t.V!:.., ;s-e) 

*-~--...,..., 

II 
f.!'+_ ' 

Nit::- JJ~t-A.ppliC"Lt 

-:711-tt Q( -.A- ;./v J,....k. ~ r~M\.1;+,-.:..J. Confirmation 

··=:: $~~~~mm ·::·::mgij;~:1·::=;m !l~g~i~·:;~:~~:·= 

~ 

Date: bl/16/95 

B-17 



High Explosives (SW 846 Method 8330) 

Site/Project:.~- €R $ph""z. ?,s~~J AR/COC #: 60 J..~ 17 Laboratory Sample IDs: _ __,.!Cf_:Cf....:::O:_Cf.!.,.!).~)..-"g~---=-6-=1:...__ _________ _ 

Laboratory: GfL Laboratory Report#: 'l 1 OC( J.:l ~(:l'{.JI~-•------------------------
Methods: f1 A S 3 J 0 

# of Samples: Matrix: _ _.lqUo.i-~:;.;l!:::t!:..>::;..:.r..> ________ _ Batch #s: I i)8 0 I ] 

iiiiitiN!\!~~~iimii'iiilii,ilil!l.:l 
r-~~--~--~~= 

.J \/ ,; ' J v' v v_ _ J./4 _ &'~ NA-
I121J!~::L...JJWX.. - ----- _h/L .l ~----' L_j _ __j I I I I I I 1: t I I I I I I I I I I 

1,3,5-Trinitrobenzene V 
I ,3-dinitrobenzene ,/ 

198-95-3 Nitrobenzene V 
1479-45-8 Tetryl v' 
j 118-96-7 2 4 6-trinitroto1uene V 

2-amino-4 6-dinitroto!uene 
4-amino-2,6-dinitrotoluene . / 

I 121-14-2 I 2,4-dinitrotoluene lit. 
I llOI\-?0-? I 2 ll..Ainitrnlnluf'nt! h/ 
l&&-7i-2 -12-rutrotoluene 1v 
199-99-0 _j 4-nitroto1uene _ ~ IV 
119-Q&-! I 3-nitrotoluene - ~ - ~17 

17&-11-5 I PE1N 

(; 

¥ I ~ "" ~~ I_ .. Ill , .. --~ -_lth\_ f\/15' 1 APr J./-4- [~ l A./vtTA/~1 #ATJV,f J-,MJ., \ 

;,:§~'rWP:t~::::;:, O§Mg:~R·gq[' l;l~t~¥9:.~];;;::- r:::§,;,~~~~~:,::::::~m9.:.iM\figq1·i [i::.\:~MBlilmli::.:: (j)c~~n~~ ~ £4 I 

.Jr1 \ 
~,5id.M-.vy 

.1; II 

t\A-tif~~Mlt 

_,/ A-tl O.c.. ~·~. A.lv k~ ~ ~~(,iJ.,~ .• d. 
Confirmation 

···:s.;;cr;;~;····-r.·lmr:::s~~r~;~n·;·I·:·§'P.'9:~'i.~Y~'~I·:-..•. $,~mf;l~Wl::Jmm~;w.~i·:_~!ti!:~ill·l\~~m~~~~r.~;::: 
_A.J.A 
JV r,. I I I I --- --Solids-to-aqueous converslun: 

mglkg; pglg: [(f!g/ g) x(s;ompl~mass {g} 'sample vol. {ml)) x(iOOOml/lliter))/Dilution Factor,. flo&/ I Reviewed By: ~ ~""'"iF= ~ Date: / .,l//et'/7,. 
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PCBs (SW 846 - Method 8082) 

Site/Project: tJ,.....fJ! ~\·~ 5ys+e-J ARICOCII: 60J. <s d-0 16oJ.8 i7 Laboratory Sample IDs: 190t!f)..J8;u:2 ~G, -vc;. -IJ, 'tf,·"ir, ... ; t.-Jit ~.J. "),-30, 
I I I 

Laboratory: 6~ t.. Laboratory Report#: 'l10'1').) & A/G \, -\3, -~I.J -)'l -4.21-'yr, -'fYI -61. -~'1, -S7 

Methods: t)A ~Jg) 
fl of Samples: / C{ Matrix: ~;I Batch lis: IS"<& ObS-

iii~~~llll~lfljii~-i: !1,,!~!' lili1!1ff~1tl li~! I:JI11f~]l·· ~,,,, .. i<f'i·'t!:>;··is±f.~~~~ 
12674-11-2 IAroclor-1016 IJT~ ~-l. ~~~ V I J Nh I \/' I ;VIA, 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 1 v · ·r-v-~rTI~ I Jl 

.v..; o:.A/,>~ A,ppl.';,g,f:,l. 

All ~~ .. lk Nt) • 

~OC9lJ.R-OJ 46,)(J,.4U) J ,....(j R.PiJf cn.lc,. .... le..~. 
, 

s---~w: 

liiiwt¥:~l~!m~~~ m,;; ,: , 'f!i~'lll'':~r, :~~;;i;,~ -.?J~1~®JJ~r Mtillir'li.~~:~Ji:!!i ~1~e~:g~:~s: ~ ~:::~ .. :~ "~<-~,:.~~Z~~~ :~ 
/Jr \ \ 1--· ,;...-. \v•'1. ~ -...~ . ll...w~1 "<' 6 ..... '"" ~ 
PA~~) ------ '(,......:.I ,'{;-..,:t I 

~ 
--=--::::::: 

--... 

Reviewed By: ~ -y 2 ~ Date: l..l//6/9-;; 
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PCBs (SW 846 - Method 8082) 

Site/Project:*" -f.R. ~'" S'l S~c-s AR/COC II: ~ 'J-8/1 Laboratory Sample IDs: Cf ~ 0 9. ) ~ ~ - 6 G 

Laboratory: 6 (. \... Laboratory Report II: 9 ~ 0 9 l;). ¥f) 
Methods: ~i>A %'0g>:l 

fl of Samples: Matrix: Aq~.o.eOIA5 
--~~-~~~----------------

Batch #Is: 15g 5" 6 8 

l,ili~~,f~~~~~~~ ~ !m~~~~!if~ ~~~~ f!·ti f!~~j~~~~~J";-''''~':'"'"''''""'''"''''''''·??''"'''' 
12674-11-2 Aroclor-1016 v V' 
I 1104-28-2 IAroclor-1221 I v 
11141-16-5 IAroclor-1232 L\i 
53469-21-9 IAroclor-1242 W 
12672-29-6 1Aroc1or-1248 ~ 
11097-69-1 IAroclor-1254 lv' 
11096-82-5 IAroctor-1260 Ill ~ I Jt I .V I .J, -liLLLJLJN'A:_I~_ldA___l_v_L_..!t _ _l___ _ ___. 

,V,4-<;.I./.K Ap,"-c.t't, 

[;r~~~~~l~~To: ~~ll&llfl~ •••~iilll''~~~ ~~~·~~ . .-J •• 
1\ll ---- . 
\J~ c..P S..,.-la .1 .:o- ~l!, . 

" so-ric. ..V"""' c. d:.rwe..+ 

)lf$.,._ .... ...,,1 

Confirmation /-blcl.)J T~ . 

n:'!'iii'!li!ii!i:::~~:m~i~f':::;, '/:: :_,:·::;::sA#:·:~: 1i\im:: ii;i!~~ti!~i~~%~i:lt! tll~li:lli!ml::;jliil~~il~!lii'li!'1!lil1iii!i! ;:-:i'!:[i~:.:t9~~'~ti::H:illi ;)ii!s~i!~i~#r&.!tii.i ~-, ~~ ..w~ re_- ti-.. 
1 

+---... ~.. .u o .... \- '* 
I .. rt\. ~ l-.old.'-j c.~~e- :n, OI..J ;~_;.\--,~ .. , Sw-'vs<de 

IV I-'\ f'UuJ'U"•'W, ·+n "'~""'~~ ......v'._ NI:J 1.-J 

- --·tt > 't'"'"t:.k..J •·u::r~:· --- -

Reviewed By: ~ ...,........ ~ Date: /~//6 /,P z 
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Inorganic Metals 

Site/Project~- kP. 'Scp}; .. Sr..s·~J ARICOC II: 6o?.8 ~ /60 t-S! 17 Laboratory Sample IDs: 'ffl:J9..2J.~-Ol1-06 1 -Cfi1-ll1 
-ts; -11, -)1 1 -.;4, -)7c ]o, 

Laboratory: 6€-i... LaboratoryReportll: 9709)J.ll!rlt3 " -:n.-36.-3~.=4).-c,r",-VfJ.-~J.-s1/,-S'7 
Methods: of"PA, 60/0MF-P) 1 t'>A. 7't11A (l~'\ ----~-~ _ ' ' 

1 

' 

~~ 

.TAL ICV CCV LCS MS 

...,,....,o--:On5AJ 
I • f44!)LJ9i3ip¥'llifib ;j:;• i'\ili:'L;',i: 

7440-41-7 Be 

····'''·''Fi!!ii''Z:t 

____ tl=on;.......L....;;. 

Hl.Jgifi!ii\:ibi'J'O!r~:t:: nmi=:v·:·Lvr:•tr:+l•t:.~~···•·I~~JGT•·••·• ·• ··· 
1 :744{!;.;t};ll'tir:d ?:i'/td••:\:ti/'•1··:::·#.•.:::: 1 m!':tr:l::::=d'bvtr;;tui%d!'ttJlJ;iJmuwt:iiWI%V:'W:::.:;b•V::JhHzrrl+iZt't?l• .. - v•nvr.:l:i:J •utt~Fiill'l¥CT·~T\.6\:?I!'JJ:LE' <•t2''' v·• ••-!•••····•·•--•. 

7440-70-2 Ca 

.,4dn:::.£7.:~~i': l•••iZ:·'l·:•:Y/y:··l:,•••vx•:l•••9.•··• 
7440-48-4 Co 
7440-50-8 Cu 
lqJ~HI~-<> Fe 

__I!J~-~'-4 Mg 
_'7i39-96-S Mn_ 

74.tn.n?.O Ni 

1 .;;:~~~~~~~···1 ·~z:l .-v •••• h•\r::•:l<iYV:•:::t:3;·w;:,'" 
7440-23-S Na 
7440.1;2.2 v 
'7AAn t:.t:. 6 Zn 

74J?.~,P.i:i'b :::. 
:7:18~9~286'::: '.? : ,:',_ 
•t44!!ij$~iM:•' 
7440-36-0 Sb . -

•v·~o-0 Tl 

I , 1_419i_lri~iflfi'Tfll :J:, V'l ::J,· ::=•·• tf:';; •:n~£t::ii;.t: 

CyanideCN 

········•!.'\:\/:?• ·•·-~··•••···l:r::•'l\H.¥'1''-•• :114iid ~:~T~:::n::vUT•RmLrn::_:T:·v.·•· '•-1 .• ~.:·. • .- ··I 

i'~···t::.iWWf'UL''i\'Yt~·::v;:••Ji•\?"d:.:_::liQ0itli:At!M••I:uit.ZfL'ilillt¥:1-'-:.•)Q(:t:;r:j:::;::U•G,::l•'1~5',l----::··-C-::0 1 

,,,,, •• ,r:J.••:\·t':if'•tr,·:Mo+=:r·····- '"''iJ;:JdA;;:,:::I :::.·VIT:<'t•F:::;.,- v:: 

Noles: Shaded ro"s Are HCR.<\ metals. SoUds-fo-aqneou.s conversion: mg I kg • 1-111 I g: ((fig I g) x (sample mass (g) I umple vol. (ml)) x (1000 mill liter)) I Dilution Factor c I'& II .MA :.N-.·-r~Ql·c~ 
Comments: 

;:,;)c.~~ "'''P'·'<.>. .ttl S<:-fl\c..l-O~~.-d\t\l1 -tS 1-l'i, -l- ;).\ c..-..\
1

. 
®Ser; ... , J..t .. \-;.,~ v-;'\..r'• <tp~~'-, o-.\~ ~ ~" ~.>~..\h '"7 SO>c rt.a...Q.L. 
() t..J~ Rf.> s ->....; \- \-(...J o" .l(\Q c..oc.. -

B-14 

Revielved By: ~ ">:"',~-""'S- Date: I.;J..//4"'~:? 

""""s s~ b"Q. .... \:. 
'')!" ................ ..,." ~-:fl_ \' . ___ , O'"'l"'~tj 

oc:t..<\AZ.. 



-~: 
U o-1 A-., ~ ~l-c.. ... \- ~t h .}'\.. ""}:~~ ,_;;.,r Ct...&. "14 C.cl rc.s~ 1\- ... f S~'-9 - )I ....,..( .Jt..c. I\ s -~ 

f"C)I.NI~ 4{ -.)."i ~ po..s;~.~, ~'iA .~ bl~ ~"~, w ........,.,, b~ t"'""'l.{,'c.J '' :r,tn. '• 
-;:::::;..-,A, VJ~-5 Jc-~e..'-\-t.J ;.... ...__ (.L6 -.l ---~ bl~ . n;.. ~~ .... lk .A tA.(I 'Sc-y'l.tj ~ fJOS.. I 

~ SX ~ b\-\: co--.c..s' 1'--..J ""''ll ~ f"'-"'\;.(.;e,.J •':r, 6,1!.1/ 

.:;:;::;> 1L """'.) c;o(A._k....kJ r\.... ¥\a. ~J. bi,._L:. ~ aj;.~o<. V'f!.sM.t+~ o..t !>a..-la...) - ol -()6 -•'14 -1J _,,.,.. 7:l I' I 1-1
1 

I J
1 

-1~ 1 -J-t,-~.,,-so,-?>>, -)"', -4l, -'is-,-..,g,-st, -~-"'~,.s:.-J -os1 ~par., ,L ;-x. ·f'\c 61 ...._~- 4>"'-

~ "".11 l,.t. rj,....;·vt'e.) ''-s,A." 

u.s·. -
::-"'"1Cct,~,d..,). Pb ~ ... .l l-LS. "toR~l.\ o .... ,h,"Jt_ Qc u-.1:s. ~~,.~ LcsD oto"tcs ~ RPD.s 

~-\ Q(_ .,;·~,·Cl. /t.-.~ 1 "'<> J,...\-cA ~ t'-'"' 1,~.\:--; cJ. 

q.,.J. •"' .vt.SO ~ 9 0 
·~-, bo.. '-'"j "-"' M.~ "'~ Rf-LI "'> Q c.. t •'- ·h • 

. ' 



Inorganic Metals 
Site/Project: fVoi\-SJ:t Jtp)-,'t S-pkJ AlVCOC #: 6 0 J-8 II Laboratory Sample IDs: _Cf.:....1.:....C_'I:f.:....J...~J.::.-..;c.g __ ....:;/,;_(.___ __________ _ 

Laboratory: Gft., Laboratory Report#: n 0 ';.;,g e, 
Methods: fPA 60WI) ("'t<J '=4--l~ f;PA7'J, 7 01\ Ots) 

I . 

#ofSamples: l Matrix: ht"'e.~ .... s Batch#s: ('UIO/~ ( JtJI....,~c."-), I )j'Octt(H,) 

~,~!ii)"::~;,~.:',:~::~::-~~,.-~-~&1111},11~~1\:{.c'•'~'(,:t:{,giffi!W~ 
f4tl'•l'U·j AI NA _fiJI+ Nfrr. -A/fl. 1·.1~ -.v-.1£- NA 7!__A 

;:744Q;.i9~3 (i~i( '!i'\?;~{ ~::.:u:j~:t 'Wil?U: riWlE \tltY.=K tH!liWiiAWtA:=\f li\Y:Wtr! :kl' '!iii '=Hk·=l%~ \Wit~:): ~1\\tl\ =l% 'inmtJiliE =:=::==::~;:::~,,, 7. :2800\ 
7440-41·7 Be 

:744o'-43"9'cau. wv.;::: ::=~t:t=r '\~==;:=: :;az::u: mn\Hi.Wi =::wu.r:mm wt;.or;:tr :N2E?ltm w~e:==;: :mt =m= diM &it: :m:;:::; e:r :N:m wm i¥V!m: N\m ,)(' :nr=i ':!:!H'' :.:,;;rn: ::t:i:::t' rn:Y : /:::.:: : : ,.,,wn:;: ::::::.:::=: 
7440-70-:Z Ca 

.,,,.~,,, ,, ·=;.;(:'""' ::···'z;,~:== ·=!w&.W.ii =m=~:}~ =N&~~~%t \liiWNn :=w:~:@.tm:: n~1iilWn '~"'' ·'''' I;:: ::rh ::n::: ::>;:agp: .:::=,::. H'':':: ::;:;:::::' ::r::=: ,,,,,,,,,, tt~'::,;: .. :}:''':'' ''/'''''' ,,,,,,,,,,,,,., , '"''''' "''·' :J4.to'i47;:rc•''' ~· ·· :·:='tz':'::;:::;i.·<·.·. '"'''l:>::l>:n=m:·:=':i:t::>W\Ji:'Dt:Ith:,:'=<:(t:'~"''" "'::::l/i=~'i:ff9!WlidLI':::'tU' l''''t':=.: £:'::1 '''''' : ::::. 
"7Ail.n_Av_4 1.,;0 

ICu 
7439-89-6 Fe 
'7 419.9 ~"""2:!!. 

iMn 
'7A.4n.n?.Q Ni 
f44U..Ull·7 K 

=~4411:.'22"-'iCiA!'::f'V':Ni':l':'iJ:.:T;lT't!Bf''•"•" 
_ 7440-23-S Na 
"7AAn_fC..,_~ V 

iZII 

'7439~9i':TPb'i' i/ 
'rtiit.::49.~z:u·:::. 
::r4~Q~~$~z.j~~;:: 
7.un;tli.O Sb 

iTf 

J43M?~nle:=LJ''::t:·:v: 1 'V·::n·~ 

CyanideCN 

:;::m:~:m r=:WJ:fii:mtf.&il'd ::,tfi''iiU' li'i'?'lfii'?':('• 

:::'ii:L::::;:.; l'i!.!i< : ; : ;.: ~ ~;'}:~ '"'·=·=r=nw:=::~:~=:r: =:'.'41:··,, =· 

Noles: Shaded rll\\S arc RCR.<\ r~tals. Sollds-Co-aqueoWJ conversion: mg I kg • f1& I g: ((pg/ g) x (sample mass {g} /sample vol. (ml}) X ( 1000 ml/1 liter)}/ Dilution Factor • fig II 

Comments: 
{j) .k~ .....,_ rtf''""""" pcr~,...,u. ~ .:.. S4-pla. ~- ~ 1-\o- 5.~. 

... r·.·=·:::,,. 

~~~~-ll)~),pp\·<:..1..~ 

,,"l . .t. ~ :· '. ,. ... •• .. ,, .. ~ 
.,~ .. l o.•l..,..r~- • ReviewedB}': ~ 2!" ~ cv s....,~.~.. is 4A ~fl. . "> 

Dme: I ~//t:/1' 7 

*S...-v: .A'\.-ll....t ~....t.S~ -?.~A ~h .. -\aJ e \1"-l-..;. ~01,... No .r4.k 'l.i;-Ot,·.r;,._l. 
- . t • . -I . - II. , , . • I\ 1:1_ 1 ;l 



' 
Gener u• Chemistry 

Site/Project: /Jc...-f:A. Xpkc Sys-b .... J ARICOC II: 6 OlJ(J.U 16o )r i1 Laboratory Sample IDs: 91()9JJI -o l/-oG, ~ 1,. -tJ -tS, -tC'. -..ll,"" .l't (.2'7, -3o. 
Laboratory: G!:; L Laboratory Report II: jj() 'l JJ g Arll3 II - 3'3. -3b. 4 J<t. -yJ ,-'1~ . ...Yt. ""S'L-5''1 L.:_~' 

y-~~ -----.------ -,- -----, --

Methods: f PA ~Oil~ ((AI) , €:P4 '"11'161 { (r 6 ~<') 

II of Samples: I~ Matrix: _......,.S=o;'-''---------- Batch lis: 15"~ iiObSJO,Hc.l.l). 1 s-~s~-s-bf6£f6tv ,.,.) 
I 

itiil·l1l ~l~Jiit'itit~IT,~iili~li:;if~ ... "-!~::;iii'm''itll~&ll1~m.l :.H_;.·:.::.:~:;mu;::+:t;:i:!l:M:i-ilittl!l;t~ti~1l1I!:I"lrl11i;!;J::m;l:::·ii\::!!~.mw:l·m:·•:,~mmt:m 
---~--- ~--- ~ -- I Serial Fteld 

MSD I ~g I :;~ I ~ Dllu- Dap. . = ~ 
tloa RPD 

IStlss-- 1 CN 
;o-a 

1~5''40-

J.,-~ 

Comments: 

c,':.. 
lVI \/ v 

1)1 J I 
t! I v 
\) v J 

(!) No +c..~ d' iCT~ .. \ ~jt ... \-.-"" rlk(.v....-c..J '-'" ~ ~~d.s . 

/ ...; 

J ./ 

(d).f.~tJ ~w.p· s...J.-:~. brtl ~.) .... t \of .t. .n.... P-1.-
1

-.. R.JDs c.c..L" ... "'-l-J· 
(§.A.Iv ~ls s .... ~,.\-'W ~"' .)'la.. c:.oc, 

/ .../ Nlr I !VI1. I v ltv' AI NA. I /)1\ I v tV-4 

I J ," ' ·J 
Jii-Y 

l:l! ./ J 

A/A • #ft ltppl, c "!.I, 

Reviewed By: ~ .. ~ 1??"::; ~ ..,.... Date: /.J//tLLJ_ 
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' ~ ~ Genera• Chemistry 
Site/Project: tJ~,.-f:.P.(,.p·h"t ..S,s\t."""s ARJCOCII: 60~~±7:- l>l~ltt LaboratorySampleiDs: Cft:(OCJJ.;)g- 61.f 1 -65"' 
Laboratory: G f. I Laboratory Report II: 9 10 'f J J 8' fJ 
Methods: ~t'AfiOIJA (CN) 1 tPit, t'i&/r (er£:r\ 

II or Samples: d=- Matrix: A-t"'~ Batch lis: I S<l oO ~{(.,AI\ I i}]Cf? 1[C ... , .. ) 

~=!!!I•R~~~~M~~:Atif:lill~i~~,,tj:;;i~:~jt••~~~~rJ;r:r~m~r"~ 
IS"'S"5-..,o-o C.AI lvl v J J J v Jl v 
\~)"40-

.;l'l- CJ u-<+ lvl 1 V' -11 .v v ~lv 

Comments: 
(I S....,~ rcSt..Ak' N Q ; .llh ~D~ "'-{Co.41t.h:il. 

0 No.~ l.w af" Svi"l J:( ... \.;o ... /"U('·".rc,..J ~r .~ .. ~ ~l· 
~ ~__,~ ~ tY-c. ~l&.S • 

v v I ;VA I N4l AlA I ~~I IJ-'\ I tVA AlA .NA 

V IV ,It 11JtiJIJJ ~ 

) 

~v \ 

NA :..4-h~ ~~.~~~1, 

*s ........... OI'\j 

~ All OC.. v· \-cr.-., ......... t. No JcJ·~ ~ '[i.A"( ;.f.'c.....l_ 

Reviewed By: ~ ·> p=~ - Date: /,)#;{/ PF 

B-15 



Radiochemistry 
Site/Project: Nc>.,-f9. ~ht.SyS·~~( ARJCOC II: COJ..'&J.O / lOJ, .g 1"1 Laboratory Sample IDs: tt10Cf~~ 8·-t) J ,1n 

1
-tD

1 
-o, -If., -l'i, -.)), -,j.r, -;.)f, -J I, 

Laboratory: 6 f:t.. Laboratory Report II: 9 croj j.l g,!\-1~ /« - 3l( I-n -yo I -..,3 /Y6,.-'t~l -5"'.2, -sr -rc 
Melhods: tP~ q~.o (c;•oSS''"$'ft}, 1-fA.SL':tt>OCG~-- .Sp.e.,.\ 
#lofSamples: l9 Matrix: son Batchl#s: /l)8t4&{l)K6'tl(6-.rl.A) i t)~yS"J{I'"Jc..Jck:l) 

11!111 lfull..l Field IGJ · Method Rep q p. Field @ Sample Sample 
Blanks LCS MS RER Blanks :t Blanks ID Isotope ISffrac:e ID Isotope ISffrac:e 

Criteria u 20% 25% <l.O u <1.0 u 50-105 50-105 
H3 .. , .. 
U-238 f 'i , .... -""-
U-234 

"""" U-235/-236 

""' Th-232 " Th-228 " Th-230 " Pu-239/-240 ~ 
Gross Alpha r.s~ 1./ \/ " \I v' \/ NA ' Nonvolatile Beta ~~-~' .I \/ v \, v \/ Jt ' Ra-226 ' Ra-28 ' Ni-63 i.Cf ~ l'l/1t ' Gamma Spec. Am-241 \/ "' AlA ~ v \/ NA. ....... 

Gamma Spec. Cs-1 37 0.03'13 .f v -\/ ........... 
Gamma Spec. Co-60 v " v ' ~ ~.ll.i' I ~q· ~' ·106/ ./ v ~~.·~ ~ 

A.-.llll I 'l.- J.t.l .10&/.0'foti v v ~ 
~-~:n/tA·.J·H· .()'{oS /. II v ~ ~ v \I/ J/ .MA? tJJr. Appl.'c4J, 

u P.af;ar.n~t(!r . ·<iM.;t6b~::um: • •:till\typjg~J.l'ti.~tfiii,\!fU ·i?t~J~it:.t:iirlitt Comments: 
I so-U Alpha spec. U-232 NA cD No ~ s .... i. ..... :Y\-<.J o ..... ·h.. L.OC. 

lso-Pu Alpha spec. Pu-242 NA ~ N~ .lrHtn 4v.......J ~ ....... s.(. ~~J. 
Iso-Th Alpha spec. Th-229 NA 
Am-241 Alpha spec. Am-242 NA *5~-""? -->] ~ »"'tk 
Sr-90 Beta Y in~rowth NA . o.f. ~·i 
Ni-63 Beta NA Ni by ICP 
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Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
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Contract Verification Review (CVR) 

Project Leader _.:..:RO-=-YB~A;..::L=----------- Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230 

AR/COC No. 602817 & 602820 Analytical Lab _GE=L=------------ SDG No. 9909228A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

-. - -- -1.0 Analvsis R' d Chain of C dv Record and Log-In I 

Line Comolete? Resolved? 

No. Item Yes No If no, explain Yes No 

1.1 All items on coc complete - data entry clerk initialed and dated X SNL SAMPLE #05011 0-005 DESIGNATED X 
AS SOIL ON COC 

1.2 Container tvoe(s) correct for analyses requested X 
1.3 Sample volume adequate for # and tvoes of analyses requested X 
1.4 Preservative correct for analvses reauested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number{s) cross X 

referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-

-- - --- ., --
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, siQnature X 

2.2 Method reference number(s) comolete and correct X I 

2.3 QC analysis and acceptance limits provided {MB, LCS, Replicate) X 

2.4 Matrix spike/matrix spike duplicate data provlded{if requested) X l 

2.5 Detection limits provided; POL and MDL(or IDL), MDA and L.., X 

2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in aoorooriate units and using correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 
(if applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X PCB EQUIPMENT BLANK RE-EXTRACTED X 

OUT OF HOLDING TIME DUE TO LOW 
SURROGATE RECOVERY 

2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC fir reauested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation -
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soil I 

samples? Units consistent between QC samples and sample data 

3.2 Quantitatlon limit met for all samples X 
I 

3.3 Accuracy X RECOVERY FOR CADMIUM, LEAD & SILVER OUTSIDE 
I a) Laboratory control samples·accuracy reported and met for all samples QC LIMITS 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X BARIUM OUTSIDE RECOVERY LIMITS FOR SAMPLE 

#9909228-45MS 

3.4 Precision X RPD FOR MERCURY ABOVE QC ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and FOR SAMPLE DUPLICATE 

radiochemistry samples 
RPD FOR Cr 6 + DUPLICATE ABOVE QC ACCEPTANCE 

LIMITS 

RPD FOR GROSS ALPHA SAMPLE REPLICATE HIGH 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR 4-NITROPJ-ENOL ABOVE QC ACCEPTANCE 

LIMITS FOR SAMPLE #9909228-45MS/MSD 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: • J•- estimated quantity; "B"-analyte found X 
in method blank above the MDL for organic or above the PQL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative Included, correct, and complete X 

3.9 Second column confinnation data provided for methods 8330 (high explosives) X 

...... and ~estlcides/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard perfonnance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 
I 

b) Continuing calibration provided X I 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5. 0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis I Problems/Comments/Resolutions 

Were deficiencies unresolved? aves lif'No 
Based on the review, this data package is complete. ~es QNo 

If no, provide: nonconformance report or correction request number and date correction request was submitted:. ___ _ 

Reviewed by:l,J. pnOg,.Ae. t i. Q _. Date: 10-25-99 Closed by: Date: _____ _ 

_) 
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DSS SITE 1115: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1115, the Former Offices Septic System (Solar Tower 
Complex) at Sandia National Laboratories/New Mexico (SNLINM), is located on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The abandoned septic system consisted of a 1 ,500-gallon septic tank 
connected to a herringbone-shaped drainfield with seven branching laterals, each about 50 feet 
long. Available information indicates that the trailers (mobile offices) were placed on site 
around 1976 (SNL/NM June 1976), and it is assumed that the septic system was also 
constructed at that time. The system received discharges from three mobile office trailers, 
approximately 170 feet to the east. The mobile offices were relocated to Technical Area (T A)-I 
in June 1979. At some point after the relocation, the septic tank would have been pumped and 
the waste managed in accordance with SNL/NM policy. The tank was inspected on June 22, 
2004 and found to be empty and dry. The tank is scheduled to be backfilled by the end of fiscal 
year 2005. 

Environmental concern about DSS Site 1115 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for possible COCs that may 
have been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies north of the site and terminates in a playa just west of KAFB. No springs or 
perennial surface-water bodies are located within 5,000 feet of the site. Average annual 
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration for 
the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). Most 
of the area immediately surrounding DSS Site 1115 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 1115 lies at an average elevation of approximately 5,569 feet above mean sea level 
(SNL/NM April 2003). The groundwater beneath the site occurs in unconfined conditions in 
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately 
150 feet below ground surface (bgs ). Groundwater flow is thought to be to the west in this area 
(SNLINM April 2004). The nearest groundwater monitoring well is approximately 3,700 feet 
southeast of the site. The nearest production wells are northwest of the site and include 
KAFB-4 and KAFB-11, which are approximately 5.6 and 5.4 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
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Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNLINM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNLINM November 2001 ), identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1115 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
DSS Site 1115 Potential COC Sampling Density Location 
Sampling Area Source Locations (samples/acre) Rationale 

Soil beneath the Effluent 3 NA Evaluate potential 
septic system discharged to the COC releases to 
drainfield environment from the environment 

the drainfield from effluent 
discharged from 
the drainfield 

COC = Constituent of concern. 
DSS =Drain and Septic Systems. 
NA = Not applicable. 

Using a Geoprobe TM, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at three borehole locations at DSS Site 1115. Drainfield sampling intervals started at 
5 and 10 feet bgs for the 1999 drainfield sampling and at 5, 10, 15, and 20 feet bgs for the 
2005 resampling for volatile organic compounds (VOCs). The soil samples were collected in 
accordance with the procedures described in the SAP (SNLINM October 1999) and FIP 
(SNLINM November 2001). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site and lists the laboratory that performed the analyses. 

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), high 
explosive (HE) compounds, polychlorinated biphenyls (PCBs), Resource Conservation and 
Recovery Act (RCRA) metals, hexavalent chromium, cyanide, radionuclides, and gross 
alpha/beta activity. The samples were analyzed by an off-site laboratory (General Engineering 
Laboratories, Inc.). Table 3 summarizes the analytical methods and the data quality 
requirements from the SAP (SNLINM October 1999) and FIP (SNLINM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QAIQC Samples Collected from DSS Site 1115 

Sample Type VOCs SVOCs 
Confirmatory 12 6 
Duplicates 1 0 
EBs and TBsa 2 0 
Total Samples 15 6 
Analytical Laboratory GEL GEL 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB =Polychlorinated biphenyl. 
QA/QC =Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
TB =Trip blank. 
VOC =Volatile organic compound. 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1115 

Analytical 
Methoda Data Quality Level GEL 

VOCs Defensible 12 
EPA Method 8260 
SVOCs Defensible 6 
EPA Method 8270 
PCBs Defensible 6 
EPA Method 8082 
HE Compounds Defensible 6 
EPA Method 8330 
RCRA Metals Defensible 6 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 6 
EPA Method 7196A 
Total Cyanide Defensible 6 
EPA Method 9012A 
Gamma Spectroscopy Defensible 6 
Radionuclides 
HASL-300b 
Gross Alpha/Beta Activity Defensible 6 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA Methods from EPA (November 1986). 
bHASUEML 1957. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HASL!EML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples (for VOCs only) 
consisted of one trip blank, one field duplicate, and one equipment blank. No significant 
QA/QC problems were identified in the QA/QC samples. 

All of the soil sample results were verified/validated by SNL/NM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure {TOP) 94-03, 
Rev. 0 (SNL/NM July 1994), SNLJNM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLINM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNLINM December 2003). The data validation reports are presented in the 
associated DSS Site 1115 request for a determination of Corrective Action Complete (CAC) 
without controls. The reviews confirmed that the analytical data are defensible and therefore 
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acceptable for use in the request for a determination of CAC without controls. Therefore, the 
DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1115 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the SAP (SNLINM October 1999) and FIP (SNL/NM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual site 
model for DSS Site 1115, which is presented in Chapter 4.0 of the associated request for a 
determination of CAC without controls. The quality of the data specifically used to determine 
the nature, migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1115 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1115. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1115 was deactivated sometime after June 1979 when the 
mobile office trailers were relocated to T A-I. The septic tank would have been pumped and the 
waste managed in accordance with SNLINM policy. The migration rate of COCs that may have 
been introduced into the subsurface via the septic system at this site was therefore dependent 
upon the volume of aqueous effluent discharged to the environment from this system when it 
was operational. Any migration of COCs from this site after use of the septic system was 
discontinued has been predominantly dependent upon precipitation. However, it is highly 
unlikely that sufficient precipitation has fallen on the site to reach the depth at which COCs may 
have been discharged to the subsurface from this system. Analytical data generated from the 
soil sampling conducted at the site are adequate to characterize the rate of COC migration at 
DSS Site 1115. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at three locations beneath the 
effluent release points and areas ( drainfield) at the site to assess whether releases of effluent 
from the septic system caused any environmental contamination. 
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The soil samples were collected at sampling depths starting at 5 and 10 feet bgs in the 
drainfield area for the 1999 sampling and at 5, 10, 15, and 20 feet bgs for the 2005 resampling 
for VOCs. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS-type sites at SNL/NM. The soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient 
to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1115 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNL/NM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1115. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNL/NM maximum background concentration values (Dinwiddie September 1997). 
Section VIA discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1115 were to the subsurface soil resulting from the 
discharge of effluents from the former Solar Tower Complex offices septic system. Wind, 
water, and biota are natural mechanisms of COC transport from the primary release point; 
however, because the discharge was to subsurface soil, none of these mechanisms are 
considered to be of potential significance as transport mechanisms at this site. Because the 
septic system is no longer active, additional infiltration of water is not expected. Infiltration of 
precipitation is essentially nonexistent at DSS Site 1115, as virtually all of the moisture either 
drains away from the site or evaporates. Because groundwater at this site is approximately 
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coc 
Inorganic 
Arsenic 

Barium 

Cadmium 
Chromium, total 

Chromium VI 

Cyanide 

Lead 

Mercury 
Selenium 

Silver 
Organic 
Di-n-butyl phthalate 

PCBs (Aroclor-1242) 

Toluene 
---

Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1115 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF 
(All Samples) Concentration Background (maximum Log K0 w 

(mg/kg) (mg/kg)a Screening Value? aauatic) (for organic COCs) 

4.32 7 Yes 44c -
72.4 J 214 Yes 170d -
0.0198 0.9 Yes 64C -
7.02 12.8 Yes 16C -

0.151 J NC Unknown 16C -
0.2858 NC Unknown NC -

16.3 11.8 No 49c -
0.0152 J <0.1 Yes 5,5ooc -
0.1358 <1 Yes soo1 -
0.512J <1 Yes 0.5c -

0.210 NA NA 6,7619 4.61 h 

0.010 NA NA 31,200C 6.72c 

0.0042 NA NA 10.7c 2.69C 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 

Yes 

Yes 
No 

No 

Unknown 

Yes 

Yes 
Yes 

No 

Yes 

Yes 

No 

8 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all} . 
1Callahan et al. 1979. 
9Howard 1989. 
hMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1115 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1115 with 
Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLINM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
coc (pCi/g)a (pCi/g)b Screenina Value? (maximum aquatic) 

Cs-137 ND (0.0388 J) 0.079 Yes 
Th-232 0.618 1.01 Yes 
U-235 NO (0.208) 0.18 No 
U-238 1.73 1.4 No 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
3Value listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field and Southwest Area Supergroups. 
cNMED March 1998. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS =Drain and Septic Systems. 
J = Estimated value. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
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150 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

The COCs at DSS Site 1115 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radiological COCs (U-235 and U-238), 
the aridity of the environment at this site, and the lack of potential contact with biota, none of 
these mechanisms are expected to result in significant losses or transformations of the 
inorganic COCs. 

The organic COCs at DSS Site 1115 include VOCs, SVOCs, and PCBs. Organic constituents 
may be degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires 
light and therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis 
includes chemical transformations in water and may occur in the soil solution. 
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. Because 
of the depth of the COCs in the soil, the loss of toluene through volatilization is expected to be 
moderate. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1115. COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COCs is low, and loss through decay of the radiological COCs is insignificant because of their 
long half-lives. 

Table 6 
Summary of Fate and Transport at DSS Site 1115 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevantphysical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNL/NM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
durin~ the screenin~ procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COC risk values also are compared to 
back~round risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1115. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1115 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
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Site 1115 is approximately 150 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1115. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct Qamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNLINM 
maximum screening levels for this area. The SNLINM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

T abies 4 and 5 show the DSS Site 1115 maximum COC concentrations that were compared to 
the SNL/NM maximum background values (Dinwiddie September 1997) for the human 
health risk assessment. For the nonradiological COCs, one constituent (lead) was measured at 
a concentration greater than the background screening value. Two constituents (chromium VI, 
cyanide) do not have quantified background screening concentrations; therefore, it is unknown 
whether these COCs exceed background. Three constituents (toluene, di-n-butyl phthalate, 
Aroclor-1242) are organic compounds that do not have corresponding background screening 
values. 
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Conceptual Site Model Flow Diagram for DSS Site 1115, Former Offices Septic System (Solar Tower Complex) 
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The maximum concentration value for lead is 16.3 milligrams (mg)/kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening 
concentrations for construction and industrial land use scenarios are 750 and 1,500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 
value for lead at this site is less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 

The maximum concentration value for PCBs (Aroclor-1242) is 0.01 mg/kg. This concentration 
is less than the EPA screening level of 1 mg/kg (Title 40, Code of Federal Regulations, 
Part 761 ). Because the maximum concentration for PCBs at this site is less than the screening 
value, PCBs are eliminated from further consideration in the human health risk assessment. 

For the radiological COCs, two constituents (U-235 and U-238) exhibited an activity or MDA 
greater than the background screening level. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004), and the EPA Region 6 electronic database (EPA 
2004b). Dose conversion factors (DCFs) used in determining the excess TEDE values for 
radiological COCs for the individual pathways are the default values provided in the RESRAD 
computer code (Yu et al. 1993a) as developed in the following documents: 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
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Table 7 
Toxicological Parameter Values for DSS Site 1115 Nonradiological COCs 

coc 
I Rf00 I I RfDinh I I SFo I SFinh I 

(mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)"1 (mg/kg-d)"1 

Inorganic 
Chromium VI I 3E-3° I L I 2.3E-6° I L l -
Cyanide I 2E-2° I M I - I - I -
Organic 
Di-n-butyl phthalate I 1 E-1 c I L l 1 E-1 8 I - I -
Toluene I 2E-1° I M I 1.1E-1° I M I -

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

0Toxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
8 Toxicological parameter values from EPA Region 6 electronic database (EPA 2004b). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)"1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

=Information not available. 

I 4.2E+1° I 
I - I 

I - I 
I - I 

Cancer 

I Classb 

A I 
D I 

D I 
D I 

ABS 

0.01d 
0.1d 

0.1d 
0.1d 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1115 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.7E-11 1.3E-08 2.7E-07 A 
U-238 6.2E-11 1.2E-08 6.6E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1115 nonradiological COCs and an estimated 
excess cancer risk of 3E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
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Table 9 
Risk Assessment Values for DSS Site 1115 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard 
I 

Cancer Hazard 
I 

Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.151J 0.00 I 3E-10 0.00 I 7E-10 
Cyanide 0.285b 0.00 I - 0.00 I -

Organic 
Di-n-butyl phthalate 0.21 J 0.00 I - 0.00 I -

Toluene 0.0042 0.00 I - 0.00 I -

Total 0.00 I 3E-10 0.00 I 7E-10 

aEPA 1989. 
bParameter was not detected (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1115 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium VI NC -

Cyanide NC -

Total 0.00 

aDinwiddie September 1997, Coyote Test Field Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS =Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 

-
-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -

- -

0.00 -
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cancer risk for the DSS Site 1115 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 1.3E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1115 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 1.1 E-7. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 7E-10 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
guidelines generally recommend that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico, 
to be eroded and for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 10 shows an HI of 0.00 and no quantified estimated excess cancer risk for the DSS 
Site 1115 associated background constituents under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
3.2E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1115 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1115 is eligible for unrestricted radiological release as 
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 3.3E-7. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997a). This summation is tabulated in Section Vl.9. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-10. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is no 
quantifiable excess cancer risk for nonradiological COCs. The incremental risk is determined 
by subtracting risk associated with background from potential COC risk. These numbers are 
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not rounded before the difference is determined and therefore may appear to be inconsistent 
with numbers presented in tables and within the text. For conservatism, the background 
constituents that do not have quantified background screening concentrations are assumed to 
have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated incremental 
excess cancer risk is 3.26E-1 0 for the industrial land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs under a 
industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
1.3E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr (EPA 
1997a). The estimated incremental excess cancer risk is 1.1 E-7. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 7E-10. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental excess cancer risk is 6.94E-
1 0 for the residential land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under the residential land-use 
scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components 
is 3.2E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 3.3E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1115 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP 
(SNL/NM November 2001). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at effluent release points are 
representative of potential COC releases to the site. The analytical requirements and 
results satisfy the DQOs, and data quality was verified/validated in accordance with SNLINM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1115. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 
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Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
EPA Region 6 (EPA 2004b), and the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004). Where values are not provided, information is not 
available from the Health Effects Assessment Summary Tables (EPA 1997b), IRIS (EPA 
2004a), Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), Risk Assessment Information System (ORNL 2003), or EPA regions (EPA 
2004b, EPA 2002a, EPA 2002b). Because of the conservative nature of the RME approach, 
uncertainties in toxicological values are not expected to change the conclusion from the risk 
assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

DSS Site 1115 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-10; thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and the estimated incremental excess cancer risk is 3.26E-10 for the industrial land-use 
scenario. These incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 7E-10. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 6.94E-10 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 
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The incremental TEDE and corresponding estimated cancer risk from the radiological COCs 
are much lower than EPA guidance values. The estimated TEDE is 1.3E-2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997a). The corresponding estimated incremental excess cancer risk value 
is 1.1 E-7 for the industrial land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario that results from a complete loss of institutional control is 
3.2E-2 mrem/yr with an associated estimated incremental excess cancer risk of 3.3E-7. The 
guideline for this scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1115 
is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants. as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 

Table 11 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1115, Former Offices Septic System (Solar Tower Complex) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.26E-10 1.1E-7 1.1 E-7 
Residential 6.94E-10 3.3E-7 3.3E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1115. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs. data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 
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Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1115 are at located depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COGs 
are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COGs at this 
site. Degradation, transformation, and radiological decay of the COGs also are expected to be 
of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COGs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/13/2005 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLINM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNLINM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLINM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNLINM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

Qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

( 1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soillriqestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED I = ___::S _______ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Js 
Cs *fR*EF*ED*(YvFor hEF) 

BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) · 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ __ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/13/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = ----'-11'--. ------

" BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = w I 

" BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Llm3) 

IR; = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summarv 

SNLINM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLINM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLINM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a.b 35oa.b 
Exposure Duration (yr) 25a.b,c 30a,b,c 30a,b,c 

7oa.b,c 70 Adulta.b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa.b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta.b 1 00 Adult a,b 

Inhalation Pathway 
15 Child8 10 Child8 

Inhalation Rate (m3/day) 2oa.b 30 Adult8 20 Adult8 

Volatilization Factor (m3fkg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E98 1.36E98 1.36E98 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway_ 

0.2 Child8 0.2 Child 8 

Skin Adherence Factor (mg/cm2} 0.28 0.07 Adult8 0.07 Adult8 

Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Child8 

(cm 2/day) 3,3ooa 5, 700 Adulta 5, 700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical S_Q_ecific 

8Technical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration _{yd 25a,b 30a,b 

Body Wei!=)ht (kQ) 70 Adulta,b 70 Adulta,b 

Soil l'!gestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9508 

Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kQ/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Veqetables & Grain (kq/yr) NA NA 
Fraction lnQested NA NA 

8 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
8 SNLINM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Site Histories 
Drain and septic system site histories for the seven AOCs are as follows: 

Year Drain 
Year or Septic Year(s) Septic Tank 

AOC Building and System and/or Seepage Pits 
Number Site Name Location System Built A bandoned Backfilled 

1090 
Bldg6721 

TA-111 1959 1991 Late 1990s 
Septic System 
L ive Fire 

Lurance Septic system is still in 
1094 Range East Unknown Unit is active 

Septic System 
Canyon use 

1095 
Bldg 9938 Coyote Test 

1971 Unknown 2005 
Seepage Pit Field 

1114 
Bldg 9978 Coyote Test 

1971 Unit is active 
No septic tank or 

Dry well Field seepage pit at thi s site 

111 5 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

1116 
Bldg998 1A Solar Tower 

198 1 Unit is active 
Seepage pit is sti ll in 

Seepage Pit Complex use 

1117 
Bldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well Complex seepage pit at this site 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows: 

AOC 
Number Site Name 

1090 Bldg 672 1 Septic System 

1094 
Live Fire Range East Septic 
System 

1095 Bldg 9938 Seepage Pit 

1114 Bldg 9978 Drywell 

1115 
Former Offices Septic 
System 

1116 Bldg 998 1 A Seepage Pit 

111 7 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radionuclides 

Groundwater 
Location Depth (ft bgs) 

TA-lll 473 

Lurance Canyon 107 

Coyote Test Field 300 

Coyote Test Field 41 

Solar Tower 
150 

Complex 
Solar Tower 

150 
Complex 

Solar Tower 
150 

Complex 

1116, and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components (drainfield drain lines. drywells. and seepage 
pits) so that locations for soil-vapor samplers and soi l borings could be selected . 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COGs were re leased to the environment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampling 
depths at each of these seven AOC sites are as follows: 

Buried 
Components Soil Sampling 
(Dra in Lines, Beneath 

Drywells) Orainlines, Type(s) of Drain System Passive 
Site Site Located With Seepage Pits, a nd Soil Sa mpling Soil · Vapor 

Number Name a Backhoe Drywells Depths (ft bgs) Sa mpling 

Bldg6721 
1090 Septic 2002 2002, 2005 Drainfield : 4, 9 None 

System 
Live Fire 

Drainfield: 
Range 

Borehole 1: 7, 12 
1094 East 1999 1999, 2005 

Borehole 2: 7, 12, 17, 22 
2002 

Septic 
Borehole 3: 7, II , 17, 22 

System 
Bldg 9938 

1095 Seepage None 1999, 2005 Seepage Pit: 8.5, 9.5 2002 
Pit 

1114 
Bldg 9978 

2002 2002 Drywell: 6, II None 
Drvwell 
Former 

IllS 
Offices 

1999 1999, 2005 Drainfield: 5, I 0, I 5, 20 None 
Septic 
System 
Bldg 

Seepage Pit: 9981A 
1116 

Seepage 
None 1999,2005 Boreholes I & 3: 8, 13 None 

Pit 
Borehole 2: 8, 13.5 

1117 
Bldg9982 

None 1999, 2005 Drywell: II , 16 None 
Dry well 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA met
als, chromium VI , cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected at AOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs 
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC contamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity at AOC 1090 and, although not detected, the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity at AOC 1115, and Th-232 was detected slightly above the background activity at AOC 1116. Gross 
beta activity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that 
site , for performing the risk screening assessment, and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for 
characterizing the site , for performing the risk screening assessment, and as justification for the proposal 
ofCAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established for AOCs 1090, 1095, 1114, 1115, 1116, and 1117. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COGs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels. it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However, the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted radiologi
cal release. 
Using the SNL predictive ecolog ical risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites . Thus, a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site, AOC 1090, was predicted 
to be low. 
In conclusion, human health risks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls. 

The total His and excess cancer risk values for the nonradiological COCs at the seven 
sites are as follows: 

Residential Land-Use Scenario 
Site Total Hazard 

Index Excess Cancer Risk 

0.28 I E-5' Total I 1.44£-6 Incremental 

0.00 7E-I O Total 

0.00 6E-I O Total 
0.00 I E-1 0 Total 
0.00 7£ -1 0 Total 
0.00 7£ -1 0 Total 
0.00 5E-1 0 Total 

<I < I E-5 
'Value exceeds NME D guidance for residential land-use scenario; therefore, incremental values are shown. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 





,.-

National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR 7 2Q 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035,1036, 1078, 1079, 1084,1098,1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

~~ \)v\(~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA!SC/ERD 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
D. Pepe, NMED-08 
J. Estrada, NNSA!SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 

Ji.-..i.aogi>,QB!, SNL, MS 1087 
P. Puissant, SNL, MS 1 087 
M. Sanders, SNL, MS 1 087 
A. Blumberg, SNL, MS 0141 

APR 7 2005 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

April 2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately 1,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index sorted by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 tlu·ough 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Teclmical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
ARICOC number, an individual cross reference summary sheet is provided. 
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1115 ·F. Solar Offices SS 
1115 F. Solar Offices SS 

1115 F. Solar Offices SS 

1115 F. Solar Offices SS 

1115 F. Solar Offices SS 

ER Sample ID Sample# -1050053-001 
Volume 3 

Volume 3 

Volume 3 

Volume 3 

602817 

602817 

602817 
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io5(J052-oo1 

'050050-001 
;050049-001 

io50056-003 
1115 F. Solar Offices SS Volume 3 602817 !SOLARDETOX-DF1-BH1-5-S '050055-003 
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NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercurv CVAA nm. 5o nf 5R A/-1-t/'1nnr:. 



- Site Name 

1116 Bldg.9981ASP 

1116 Bldg. 9981A SP 

1116 Bldg. 9981A SP 

1116 Bldg.9981ASP 

1116 Bldg. 9981ASP 

1116 "Bldg. 9981ASP 

1116 Bldg. 9981A SP 

1116 _Bldg: 9981ASP 

1116 :S.Idg: 9981ASP 

1116 BldQ: 9981ASP 

1116 ;Bldg. 99B].~SP 

1116 Bldg. 9981A SP 

1116 :Bidg._9981ASP 

1116 _.Bldg. 9981ASP 

11.16 Bldg. 99~1A __ SP 
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1117 iBidg.99820W 
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1117 ;Bldg. 9982_D_W 

1117 jBidg. 9982 OW 
.· ""1117""":8idg: 9982 ow 

"<-v_.,-,-<""<"*=<"'''""'; ~·v." "' -· 

_11:!_!. )BI(jg. 9982 [}W 
1117 !Bldg. 9982 OW 
1117- !Bldg. 9982 OW 

.:~u2x:-=:iBidg. 99~21)_W 
-~-~Z.~IBidg. 9982 ow 
1117 ,Bldg. 9982 OW 
1117;sldg. 9982 ow· 

i .. 1111 ·:sid9. 9982 ow 
···w-iBidg. 99s£ow 

i·. 1111 Js!dg: 9982f2Y". 
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ER Sample 10 Sample# 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

602817 SOLAR 9981A-SP1-BH1-13-S :050058-003 

•o5oo57-003 

050058-001 

'050057-001 

'050058-003 

; 05005 7-003 

30-AUG-99 

30-AUG-99 

:30-AUG-99 

30-AUG-99 

'30-AUG-99 

30-AUG-99 

30-AUG-99 

'30-AUG-99 

, • 30-AUG-99 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

'SOIL 

:SOIL 
SOIL 

602817 SOLAR 9981A-SP1-BH1·8-S 

602817 SOLAR 9981A-SP1-BH1-13-S 

602817 SOLAR 9981A-SP1-BH1-8-S 

Volume 3 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

: Volume 3 602817 
r·;;;~~~~ 3 '···ao2817 

.: i ·_vol~rni.fJ=~~o281 1 
; Volume 3 602817 
···-~~;~~-~~ 3" i •· 602817 
···;,;;~~~-3 ··1 ~602517 

.•. J==v?Jl!~.~-3 .. "~ ••. ?92817 
! •• Yolume 3 602817 

Volume 3 602817 

T Vol~~~ 3 602817 
.·-'c'"· ··-·-

l Volume 3 602817 
··r·v~~~~~3 
·"~"''-~·· 

602817 

~ Volume 3 1 602817 
··v~i~~-e 3 ·r~6o2817 

r··volume 3 ...... 602817 
, r~" .~""'"'"·'·"~. 
l Volume 3 602817 
:r·volu~~-3 
! Volume 3 

.·-.t'"•'"'· - <-"~•" " 

1 Volume 3 

-~LY~~~~!J3 . 
.•.•. L~V()I~~~3 

! Volume 3 
····~j-··· 

j Volume3 

:B~i~~:~ 

SOLAR 9981A·SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1-8-S 

SOLAR 9981A-SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1-8-S 

SOLAR 9981A-SP1-BH1-13-S 
, ... , 

SOLAR 9981A·SP1-BH1-8-S 

.SOLAR 9981A-SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1·8·S 
'"' N _ _,,.., 
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''"h ·-~v-, '' '>- •><·~< 
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._, ---·~ """"~-·--~- . 

: SOLA~.998 ~_A-SP1.:§~1.:1 ~:S 
·soLAR 9981A-SP1-BH1-8-S 

'SOLAR 9982-0W1·BH1-11-0U 

SO~R .9~B27[)\IV];_!3.~.1.: 1_1 ~S. 
SOLAR 9982-0W1-BH1-16-S 

', '"~-~ •• -~. '>""'4"'-'"'-<""''""'-'"'*'' 

SOLAR 9982-0W1-BH1-11-0U 

Jq5oo58-003 

!050057:003 

:o5oo58-oo4 

i 05005 7-004 

t050058-003 
.. ~~~ OSOOS7 -003 

:a5oo-ss:oo4 

:()5oo57 ~oo4 

.30-AUG-99 

ho:A.ui3~99 
)~0-AUG-99 

~i30:AUG-99 
:30-AUG-99 

""-'-AJ~ "'"" '' ~ ··~~ 

050058-003 i30-AUG-99 
! o5oo57-oo3 .. ~---- - i3o-ALJG-99 

1050060-003 

:o5oo59-003 
130-AUG-99 

.. _i3o-AUG-9g 

• ~io5oo61-oo3 t31:A.uG-9s 

'SOIL 

'SOIL 

.SOIL 

SOIL 
·io5ooso:ao3''~··· .... f3a:A.uG-99.. ·· 1so1L 
.-4-- ~..- '"""''"'""•-...--~"'"'-.. .... ~.--..,_,." ''"'~-- ,__ ~-.-, ..._,,_ ·-

. SO~R.998?~.f2v.:-'J.:B._~~~11-§..... jo~gq5~:9_93 ......... J~.o~UG:99_. .. :SOIL 
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¢.~ '~"·-~4~··-=·MO<•"'>(<~ 
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' "'"·'' ,. ,._~.- ~-~-- """'"'"''"-~"·"'"'"""'"'~'"""'"~- '"" 
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!050059-003 :30-AUG-99 ·SOIL 
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·SOLAR 9982-0W1-BH1-11-0U 
·------~--, .. '"""'" 

·SOLAR 9982-0W1-BH1-11-S 

-io5oo6o-oo3"" ...... "13o~AUG-99 'SOIL 
·---·i3a:A"uG-9s· · soiL 

"131:-AUG-99 SOIL 

J30-AUG-9~~~ jSOIL 
130-AUG-99 "SOIL 

. -~-~· ·o.·· '·--~-~~~,.'--

- ~~961:004~- , .. _[31-AUG-9~~";SOIL 
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NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 57 of 58 
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"BNA-8270 
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VOA-8260 

GEL 

GEL 

GEL 

GEL 

PCB-8082 GEL 

PCB-8082 GEL 

TOTAL-CN GEL 

:TOTAL-CN ;GEL 

GAMMA SPEC GEL 

GAMMA SPEC GEL 

Cr+6 GEL 

Cr+6 GEL 

GROSS-AlB GEL 
. :ciR0ss:AJB GEL 

RCRA METALS ;GEL 

RCRA METALS GEL 

:HE-8330 

;HE-8330 

HE-8330 

iBNA-8270 
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:BNA-8270 

iVOA-8260 
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;GEL 
. 1GEL 
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·GEL 
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!GEL 
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BATCH# 

:158016 

·158016 

158044 

158044 

'158065 

158065 

:158099 

158099 

~158553 
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15~556 

'158556 
'1!5864i. 

158647 

. :158059, 158023 

ii5sos9: 1sso23 

\158012 
i"1580i2 . 

:15so12 c c ,, 

. ~158016 
;158016 

"'t 

i158016 
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...._, . .,-,~-~-"-' 
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.,158065. 
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;.,.,,"'"••• 
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GEL QC CROSS REFERENCE coc 602817 

I Site# 
SAMPLE 

Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH# 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL Cr+6 158555, 158556 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL HE-8330 158012 I 

1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF 1-BH2-1 0-S 27-AUG-99 SOIL PCB-8082 158065 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 
1115 F. Solar Offices SS 050053 003 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 
1115 F. Solar Offices SS 050053 004 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL GAMMA SPEC 158553 
1115 F. Solar Offices SS 050053 004 SOLARDETOX-DF1-BH2-1 0-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 
1115 F. Solar Offices SS 050055 001 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL VOA-8260 158044 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL BNA-8270 158016 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL Cr+6 158555, 158556 
1115 F. Solar Offtees SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL HE-8330 158012 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL PCB-8082 158065 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 
1115 F. Solar Offices SS 050055 003 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL TOTAL-CN 158099, 158110 
1115 F. Solar Offices SS 050055 004 SOLARDETOX-DF1-BH1-5-S 27-AUG-99 SOIL GAMMA SPEC 158553 
1115 F. Solar Offices SS 050055 004 SOLARDETOX-DF1-BH1-5-5 27-AUG-99 SOIL GROSS-AlB 158646, 158647 
1115 F. Solar Offices SS 050056 001 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL VOA-8260 158044 
1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL BNA-8270 158016 
1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL Cr+6 158555, 158556 

1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL HE-8330 158012 
1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL PCB-8082 158065 
1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL RCRAMETALS 158059, 158023 
1115 F. Solar Offices SS 050056 003 SOLARDETOX-DF 1-BH 1-1 0-S 27-AUG-99 SOIL TOTAL-CN 158099, 156110 

1115 F. Solar Offices SS 050056 004 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL GAMMA SPEC 158553 

1115 F. Solar Offices SS 050056 004 SOLARDETOX-DF1-BH1-10-S 27-AUG-99 SOIL GROSS-AlB 158646, 158647 

1116 Bldg. 9981A SP 050057 001 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL VOA-8260 158044 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL BNA-8270 158016 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL Cr+6 158555, 158556 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL HE-8330 158012 
- ------- -------------

SDG 99092288 



GEL QC CROSS REFERENCE coc 602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP ER SAMP LOC DATE MATRIX LAB TEST BATCH# 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL PCB-8082 158065 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL TOTAL-CN 158099,158110 

1116 Bldg. 9981A SP 050057 004 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL GAMMA SPEC 158553 

1116 Bldg. 9981A SP 050057 004 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL GROSS-AlB 158646, 158647 

1116 Bldg. 9981A SP 050058 001 SOLAR 9981A-SP1-BH1-13-5 30-AUG-99 SOIL VOA-8260 158044 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL BNA-8270 158016 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-5 30-AUG-99 SOIL Cr+6 158555, 158556 I 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL HE-8330 158012 I 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13·S 30-AUG-99 SOIL PCB-8082 158065 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL TOTAL-CN 158099, 158110 

1116 Bldg. 9981A SP 050058 004 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL GAMMA SPEC 158553 

1116 Bldg. 9981A SP 050058 004 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL GROSS-AlB 158646, 158647 

1117 Bldg. 9982 OW 050059 001 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL VOA-8260 158044 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL BNA-8270 158016 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL Cr+6 158555, 158556 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL HE-8330 158012 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL PCB-8082 158065 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL TOTAL-CN 158099, 158110 

1117 Bldg. 9982 OW 050059 004 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL GAMMA SPEC 158553 

1117 Bldg. 9982 OW 050059 004 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL GROSS-AlB 158646, 158647 

1117 Bldg. 9982 OW 050060 001 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL VOA-8260 158044 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH 1-11-0U 30-AUG-99 SOIL BNA-8270 158016 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL Cr+6 158555, 158556 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL HE-8330 158012 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL PCB-8082 158065 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH 1-11-0U 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

SDG 99092288 



RECORDS CENTER! 
ORIGINAL COPY 

October 1, 1999 

Laboratory Identification: 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC- 602820 

9909228A 
ARCOC- 602317 

9909228B 
Case No. 7223.230 

General Engineering Laboratories, lnc. 

Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Expr-ess 1\-Iail Deliverv and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summarv: 

Sample receipt 

RECEIVED 
OCT I l 1999 

SNUSMO 

Fifty-seven soils and eleven aqueous samples were collected by Sandia on August 
27, 30 and 31. September 1st, 2nd and 7,1999. The samples arrived at General 
Engineering Laboratories, Inc., (GELJ Charleston, South Carolina on September 8, 1999, 
for Environmental Analyses. Cooler clearance {screening, temperature check, etc.) was 
done upon login. The cooler arrived without any visible signs of tampering or breakage 
and with custody seals intact. The samples were delivered with chain of custody 
documentation and signatures. 

The temperature of the samples was 4°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW-846 
procedures and GEL SOP. 

GENERAL E"lG!NEEf{i"lG LABORATORIES 
PO Box 30712 • Charleston. SC 29417 • 2040 Savage Roud • 29407 

(803) 556-8171 • fa;>; (803\ 766- J 178 

2 



--
The samples were received as follows: 

ARCOC SDG# #of samples Collection Date Date Rec'd bv Lab I 
602820 9909228A 4 08/31199 
602817 9909228B 64 08/27.30,31/99 

911 9/2J99 

The laborarory received the following samples: 

Laboratory ID 
602820: 
9909228~01 

9909228-02 
99{)9228-03 
9909228-04 
602817: 
9909228-05 
9909228-06 
9909228-07 
9909228~08 

9909228-09 
9909:228-10 
9909228-11 
9909228-12 
9909228-13 
9909228-14 
9909228-15 
9909228-16 
9909228-17 
9909228-18 
9909228-19 
9909228-20 
9909228~21 

9909228-22 
9909228-23 
9909228-24 
9909228~25 

9909228-26 
9909228-27 
9909228-28 
9909228-29 
9909228-30 
9909228-31 
9909228-32 
9909228-33 

Description 

050109-001 B9938-SPI-BHl-9..5-S 
050109-003 B9938-SP1-BH1-9.5-S 
050109...004 B9938-SPI-BH1-9.5-S 
050110..005 B9938-SP1-BH1-9.S-TB 

050049-001 SOLARDETOX-DF1-BH3-
050049-003 SOLARDETOX-DF1-BH3-
050049-004 SOLARDETOX-DF1-BH3-
050050-00I SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DFl-BID
OSOOS0-004 SOLADEXTOX-DF1-BH3-
050052-001 SOLARDETOX~DF1-BH2 
050052..003 SOLARDETOX-DF1-BH2-
050052-004 SOLARDETOX-DF1-BH2-
050053-001 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1·BH2-
050053-004 SOLARDETOX-DF1-BH2-
050055-001 SOLARDETOX-DFl-BHI~ 
050055-003 SOLARDETOX-DFl-BHl· 
050055-004 SOLARDETOX-DFl-BHl-
050056-001 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050056-004 SOLARDETOX-DFl-BHl· 
050057-001 SOLAR-9981A-SP1-BH1-
050057-003 SOLAR 9981A-SP1-Bffi 
050057~004 SOLAR 9981A-SP1-BH1 
050058-001 SOLAR 9981A-SP1-BH1 
050058-003 SOLAR 9981A -SPl-BHl 
050058-004 SOLAR 9981A-SP1-BH1 
050059-001 SOLAR 9982-DWl-BHl-
050059-003 SOLAR 9982-DWI-BHl-
050059~004 SOLAR 9982-DW1-BH1-
050060-001 SOLAR 9982-DWI-BHl 
050060-003 SOLAR 9982-DWl-BHl 

CENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 

09/8/99 I 
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The laboratory received the foJlowing s:ur..ples: 

Laboratorv ID 
602817: 
9909228-34 
9909228-35 
9909228-36 
9909228-37 
9909228-38 
9909228-39 
9909228-40 
9909228-41 
9909228-42 
9909228-43 
9909228-44 
9909228-45 
9909228-46 
9909228-47 
9909228-48 
9909228-49 
9909228-SO 
9909228-51 
9909228-52 
9909228-53 
9909228-54 
9.909228-55 
9909228-56 
9909228-57 
9909228-58 
9909228-59 
9909228-60 
9909228-61 
9909228-62 
9909228-63 
9909228-64 
9909228-65 
9909228-66 
9909228-67 
9909228-68 

Case Narrative 

Description 

05006{}-004 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DW1-BH1 
050061-003 SOLAR 9982-DWl-BBl 
050061-004 SOLAR 9982-DWl-BHl 
050062-001 LFR-DFl-BHl-7-S 
050062-003 LFR-DFI-BHI-7-S 
050062-004 LFR-DFI-BHl-7-S 
050063-001 Ll'R-DFl-BHl-12-S 
050063-003 LFR-OFI-BHl-12-S 
050063-004 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BHl-7-MS/MD 
()50064-003 LFR-DF1-BH1~7-MSIMD 
050064-004 LFR-DFl-BHl-7-MSIMD 
050065-001 LFR-DF1~BH2-7..S 
050065-003 LFR-DFI-BH2·7-S 
050065-004 LFR-DF1-BH2-7-S 
050066-001 LFR-DFI-BH2-l2-S 
050066-003 LFR-DF1-BH2-12-S 
050066-004 LFR -DF1-BH2-12-S 
050067~001 LFR-DF1-BH3-7-S 
050067-003 LFR-DF1-BH3-7-S 
050067-004 LFR-DF1-BH3-7-S 
050068..001 LFR-DF1-BH3-12-S 
050068-003 LFR-DFl-BID-12-S 
050068-004 LFR-DF1-BJl3..12-S 
050069-005 LFR-DF1-BH3-GS 
050069-006 LFR-DFI-BH3-GRAB 
050069-007 LFR-DF1-BH3-RCRA 
050069-008 LFR-DF1-BH3-5VOC 
05{}069-009 LFR-DF1-BH3-HE 
050069-010 LFR-DF1-BH3-CN 
050069-011 LFR-DF1-BH3-CR6+ 
050069-012 LFR-DF1-BH3-PCB 
050069-013 LFR-DF1-BH3-EB 
050069-014 LFR-DF1-BH3-TB 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) Slandard Opernting Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are contained in the 
analytical case narratives in the enclosed data package. 

GENERAL J-:NGINEERlNG LABORATORIES 
PO Box. 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 71\fi-1178 ,.., 
'-' PnniL·d lln rl':.:~ L'kl! fl;lpcr. 

q 



-

Internal Chain of Custodv: 

Custody was maintained for all samples. 

Data Package: 

The enciosed data package contains the following sections: Case Narrative. Chain 
of Custody, Cooler Receipt Checklist. Qualifier Flag and Dara Package Definitions, 
Sample Data, QC Summary and Raw Data. 

This data package, to the best of my knowledge, is ln compl.iance with technical and 
administrative requirements. 

fc:snls9909228 

rf_.p~ .fl. dl~ 
l.;tl/ Edith M. Kent 

Project Manager 

(jEl\ERAL r:NGINEER1NG LABOKATORJES 
PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
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Sample Analysis; 

CASE NARRATIVE 
SNLS 

SDG# 992285-VOA 
Analysis by GC/b·JS 

The following SlUllples were analyzed for Volll!:ilc Organic CompoWl<h usillg the analytical protocol from 
El'A SW-846 ThirdEditioll, Method &260A, Revision l, September 1994: 

Laboratory Number 

990922&-01 
9909228-05 
9909228-08 
9909228-11 
9909228-14 
9909228-17 
990922&-20 
990922&·"23 
990922&·26 
990922!-29 
9909228-32 
9909228-3:5 
9909228-38 
9909228-41 
9909228-44 
9909228-47 
9909228-50 
9909228·53 
9909228-56 
QC646985 
QC646986 
QC64<i987 
QC640988 
QC646989 
QC6472!8 
QC6472S9 
QC647660 
QC647661 

System CoDfi(Ur.ltion: 

Sample Description 

050109-001 M938-SP1-BI31-9.5-S 
050049-001 SOLARDETOX-DF1-BH3-
050050-{)0l SOLARDETOX-DFI-BID-
050-052-001 SOLARDETOX-DF1-:SH2 
OS0053-001 SOLAR'DETOX-DF1-BH2-
050055-001 SOLA.RDETOX-DFl-BHI-
050056-()()1 SOUliDETOX-DFl-BHl-
050057-00lSOLAR-998lA·SP1-BHl· 
050058.001 SOLAR9981A·SP1-BH1 
050059-001 SOLAR 9982-DWl-BHl· 
050060-001 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWl-BHl 
OS(}()(j2-00l LFR-DFl-BHl-7-S 
050003-001 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BHt-7-MSIMD 
050065-001 LFR·DF1-BH2·7-S 
050066-001 LFR-DFI-BH2-l2-S 
050067-001 LFR-DFl-BID-7-S 
050068-001 l.FR-DFl-BID-12-S 
VBLKOl (BLank) 
VBJ.KOILCS (Laboratory Control Sample) 
05<1064-00IMS (Matrix Spike) 
050064-00lMSD (Matrix Spike Duplicate) 
VBLK02LCSD (Labomory Control. Sample Dupticate) 
VBLK02 (Blank) 
VBLK02LCS (LaboratCJzy Control Sample) 
VBLK03 (Blllllk) 
VBLKOJLCS {Laboratory Control Sample) 

The laboratory util.izes a variety of instrument configurations for volatile analyses. These analyses are 
accomp!Wltd using one or more of the GC and MS couplings, as follows; 

GCIMS 

5 B90 Seril!3 II/ 5970 
5890 Series Il/5972 
6890 Series /5973 

Interface 

Jet Separator 
Direct 
Direct 

~ SDG# 9922&S - VOA 
Page 1 of3 

Purge and Trap-Concentrator I 
Autosampler 
Tekmar 2000 I Archon 
OI 4560 I Archon 
Tekmar 3000 I Precept 
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6&9o sen.~ 1 5973 
6$90 Series I 5973 

Direct 
Direct 

014560 /DPM-16 
Tcl:.ntar 2000 I An:hon 

Chromatouaphlc Column: 

Chromatngn.phic separatian of volatile components is accomplished through analysis on one or more of 
the following coliUilDS: 

J&Wl 
J&W2: 

DB- 624, 60 m :x. 0.32 mm. Uum (idedtiti.cd by the J& Wl designation) 
DB- 624, 75 m x 0.53 mm, 3 um (idantified by the J&W2 designation) 

Rtx! 
J&WJ 

R.b. Volatiles, 60 m :x 0.53 mm, 1.5 um (identified by tbe Rbt VOA designation) 
DB-624, 60 m x 0.25 mm, J .4 um (identified by the J&W3 designation) 

Samples~ prepared using Purge and Trap samplers containing tb<: following P & T trap: 

VOCARllJOOO: Carbopac1c Bl Carboxen 1000 &: 100 I 

The samples reported in this SDG were analyzed on one or more oftbe following insoumcntsystcms 
(instrument systems arc identified by the instrument ID designations listed below wbic:h can be fmm.d on 
the Tllw data or individual form hea~): 

Instrument m 

YO AI 
VOA2 
VOA4 
VOA5 
VOA7 
VOA8 
VOA9 

In.strumeJ.d Calibration: 

System Configuration 

HP.58901HP597Cl 
HP68901HP5973 
HP58901HP5972 
HP5890/HP5972 
HPS890/HP5972 
HP68901HP5973 
HP68901HP5973 

The instrument was properly calibrated. 

Chromatographic 
Colamn 
J&Wl 
J&W3 

RIXYOA 
I&W3 

RtxVOA 
J&W3 
J&W3 

P&T 
Tn11p 

VOCA.RB 3000 
YOCARB3000 
VOCARB3000 
VOCARB3000 
VOCAR.B ~000 
YOCARB3000 
Teaax!Silicagell 

Charcoal 

For a complete list of data files for the initial calibration, see the Cabo ration History Report 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate rewveries in all samples were within. ~ required acceptance limits. 

< SDG# 99228S- VOA 
Page 2 of3 
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In~rnaJ Standards: 

Intemal Standard areas .in all sm~pl.,. were within the required acceptance J.imiu. 

Blanks: 

There were nu target analytes detected in the method bl.aoks above the required reponing limit. 

Spike Analyses: 

The matrix spike (MS) and matrix $pike duplicate (MSD) were analyud on the following Sample Number: 

9909228-44 050064-001 LFR-DFl-BHl-7-MS/MD 

All analytes in the MS and MSD were within the required acceptance limits for percent recovery. 

All analytes. in the MS/MSD ~et were within the required acceptance limits for relative pemmt: diffe:renu. 

Laboratory Control SllDiples: 

All ana1ytes in the laboraro:ry control $ample (LCS) and labormozy contre>I sample duplicate (LCSD) wae 
within. the required acceptan~ limits foc percent n:covery. 

All analytes. in the LCS/LCSD set were within the required acceptance lioJ.its for relative percent 
difference. 

Dilutions: 

The samples in tbis SDG did not require dilutioll5. 

Non Conformance Reports: 

There were no Nonconfmmance Reports associated with this SDG. 

General Comments; 

Data files associated with both the initial calibration and continuing calibration check may have been 
ma.nwilly integrated to correct nrlsidentincation of pellks by the integmtion software. Manual inl:egruio113 
are performed because of poor peak shapes exhibited by ~lective compOOIJ.d.s at low concentrations. e>r iiS a 
result of overlappiog retention time wm.dows of similar isomeric compounds contained on the: extended 
reporting list. If applicable, peak profiles for the affect~d compounds are contained in the raw data s~on. 

n ~ i r-
The preceding narrative has been. reviewed by:\_.);L~oc W :::Jr::n~ 

SDG# 99228S- VOA 
Page3 of3 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 99228W-VOA 
Analysis by GC/1\:IS 

The following sa:roples were analyzed for Volatile O~anic Compounds using 1he analytical protocol from 
EPA SW-&~ Third Editlon, Method S260A, Revision 1, September 1994: 

Laboratory Number 

9909228-04 
9909228-67 
9909228-<SS 
QC647130 
QC647662 
QC547663 

System Configuration: 

Sample Deseription 

050110-005 B9938-SPl-BI!l-9.5-T 
050069-013 LFR-DF1-BH3-EB 
050069-0 14 LFR-DF I-BH3-TB 
VBLKOILCSD (La.OOratory Control Sample Duplicate) 
VBLK.Ol (Blank) 
VBLK.OlLCS (Laboratory Control Sample) 

The laboratory utilizes a variety of instrument configur.u:ions for volatile analyses. These analyses are 
accomplished using QDe or more of the GC and MS couplings, as foUows: 

GCrMS 

5&90 Series II f 5910 
5&90 Series II I 5971 
6890 Series /5973 
6S90 Series /5973 
6&90 Series / 5973 

Chromatographic Column: 

Interlace 

Jet SeparatQr 
Direct 
Direct 
Direct 
Direct 

:Pufie and Trap-Comeentrator I 
Autosampler 
T~:kmar 2000 I Archon 
OI 4560 I Archon 
Telanar 3000 I Precept 
OI 4560 /DPM-16 
Tekmlll" 2000 I Archon 

Chromatographic separation of volatile components is accomplished through analysis on one o:more of 
the fo II owing colllllliiS: · 

J&WI 
J&W2: 
Rttl 
J&W3 

DB- 624,60 mx 0.32 mm, L8um (identified bytheJ&Wl designation) 
DB - 624, 75 m x {L53 mm, 3 um (identified by the J&vn designation) 
R:x Volatiles, 60 m x 0.53 mm, 1.5 um (identified by the R::X VOA designation) 
DB-624, 60 m x 0.25 mm, 1.4 um (identified by the J&W3 designation) 

Samples are prepared using .?urge and Trap samplers containing the following P & T trap: 

VOCARB 3000: Carbo pacK El Car box en 1000 & L 00 l 

SDG# 99228W- VOA 
Page 1 of3 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following instrument systems 
(instrument systelll5 arc identified by the instrument ID designations listed below which can be found on 
the raw dara or individual form headers): 

Instrument ID System Con:!Izurntion Chrom.ato2;rapllic P&T 
Column Trap 

VOAl HP58901HP5970 J&W2 VOCARB3000 
VOA2 HP689{l/HP597J J&W3 VOCARB3000 
VOA4 HP589{lf.HP5g72 RtxVOA VOCARB 3000 
VOA:S HP5890/HP5972 J&W3 VOCAR.B 3000 
VOA7 HP58901HP5 972 RixVOA VOCAR.B 301)0 
VOA8 HP68901HPS973 J&W3 VOCARB3000 
VOA9 HP68901HP.5973 J&W3 Tenax!Silicagel! 

Charcoal 

Instrument Calibration: 

The ins.tnunent was properly calibrated. 

For a complete list of data files for the initia1 calibrntion, see !he Cah'bration History Report. 

Holding Time: 

All samples were analyzed withll1 the required holding time. 

Surrogat~: 

Surrogate recoveries in al1 samples were within the required acceptance funits. 

Internal Standards: 

Internal Standard areas in all samples were within the required acceptance limits. 

Blacks: 

There were no target analytes detected in the method blank above the required reporting limit 

Spike Analyses: 

The analysis of:~ matrix spike (MS) and matrix spike duplicate (MSD) was not required for the samples in 
chis SDG. 

SDG# 9922&W - VOA 
Page 2 of3 
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L:Jbo,-atory Contr-ol Samples~ 

AH analytes in th:c:: !abo('atory control sample (LCS) and laboratory control sample duplicate (LCSD) were 
within the required acceplaDce limits for percent recovery. 

All analytes in the LCSILCSD set were witltin the required acceptance limits for relative percent 
riif'furence. 

Dilutions; 

Samples in this SDG did not require dilutiow. 

Non Conformance Reports;: 

There were no Nonconformance Reports associated with this SDG. 

G<ner-al Comments: 

Data files associated with both the initial calioration and continuing calibratioo. check :nay have been 
manually integrated to correct misidentification of peaks by the integration software. Manual integrations 
are performed because of poor peak shapes exhihlted by selective compounds at low concentrations, or as a 
result of overlapping retention time windows of similAr isomeric compounds contained on the o."tended 
reporting list. If applicable, peak profiles for the affected compounds are contained in the raw data section. 

'I 

The preceding narrative has been reviewed by: \£-,.loa~ r~,...,.., 

SDG# 99228W- VOA 
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QC Summary Report 

l"rojecr Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date; October 07, I 999 P:age l of 33 

Sample/Parameter Type Batl:h NOM Sample Qu.al QC Units RPD% REC% Range Analyst Date Time 
·----- ---------- ----

Vubtile Organics 
QCI'i46985 

1, l-Dichloroe!hylen~ 
Benzene 
Chlorobenzene 

Toluene 
Trichloroethylene 

•B.-omofluorobenz.ene 

BLA~ 158044 

• Dibromofluoromethane 

*Toluene-dB 
l ,1.1-Trichlor<Xth<mc 
1.1.2.2-Tetrachloroethane 
1,1,2-Trichloroethane 

1 ,1-Dicbloroethane 
I ;2.-Dichloroethane 
1 ,2-Dicbloropropane 

1,2-cis-Dichloroer.h:ylene 

1.2-trans-Dictlloroethylene 

2-Butanone 
2-Hexanone 

4-Melbyl-2-pentanone 

Acetone 

Bromoform 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorodibtornomethane 

Chloroethane 
Chloroform 
DichlQrobrorr.omerll ane 
Ethylbenzem:: 
Methyl BrQrnide 
Methyl Chloride 
Methylene Cll:oride 

Styrene 

Tetrachloroethylene 

Vinyl Acetate 
Vinyl chloride 
Xylenes (TOT AD 
cis-J ,3-Dichloropropylene 

trans-!,3-Dichloroprop ylene 

50.0 

50.0 
50.0 

u 
u 
u 
tJ 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND uglkg MAP rYilfY)/99 0900 

ND ug!k.g 

Nl> uglkg 

ND ug/kg 
ND uglkg 

53 ug/kg 107 (73.0- 129.) 

49 ug/kg 97.4 (66.0-117.) 
50 uWkg tOO (73.0- 122.) 

ND u&'kg 
NO u~g 

ND uglkg 

ND uglkg 

ND ugllcg 

ND uglkg 

ND ug/kg 
ND uglkg 

ND uglkg 
ND uglkg_ 
ND uglig 
ND uglkg 

ND uglkg 
ND ug/kg 
ND uglkg 

ND ug/kg 

ND ugikg 

ND ug/kg 

ND uglkg 

ND uglkg 
ND ug/kg 

ND uglkg 

ND ug/kg 

ND uglkg 
ND uf1kg 
ND ug/l<g 
ND ugfkg 
ND ug/kg 

ND ug!kg 

ND uglkg 
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QC Summa!) Repmt 

Project Description: RFP #AJ2480A 

cc:SNLS00396 Lab. Sample tD: 990022~% Report Date: Oct~ <n, 1999 l'age 2of33 

·-·----·-·· 
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
---·· 
QC647128 BLANK 158072 

1,1-Dichloroethylene u :-.10 ug!l MAP 09/10/99 0900 

Benzene u ND ug!l 
Chlorobe.nzene u ND ug/1 

Toluene u ND ugll 

Tric:hloroethy lenr:: u ND ug/1 

*Bromotluombenzene 50.0 59 ug/1 IIS (73.0- I 29.) 

*Dibrornotluorome(hane 50.0 46 ug/1 91.3 (66.0-]]7.) 

"'Toluenc-d8 50.0 51 u¥fl 103 (73.0- 122.) 

I ,l , l-TrichloroethWJe u ND ug/1 

1,1,22-Tetrachlorotthane u ND ugll 
1,1,2-Trichloroethane u ND ug/1 

1,1-Di c:hloro~:thane u ND ug/1 
1,2-Dichloroetha.ne u ND ugf! 

1,2-Dichloropropane u ND uglt 
1,2-cis-Oichloroethylene u ND ug/1 
J ,2-trans-Dichloroethylece u ND ug/1 
2-Butanone u ND ug!l 
2-Hex.anone u ND ug/1 
4-Methyl-2-pentaoone u ND ug/1 
Acetone u ND ug/1. 
BromofClrm u ND ug/) 
Carbon Disulfide u ND ug/1 
Carbon Tetrachloride u ND ug/1 
Chlorodibromomethane u ND ugll 
Chloroethane u ND ugll 
Chlorofonn u ND ug/1 

Dichlorabromomethane u ND ug/1. 
Ethyl benzene u ND ugll 
Methyl Bromide u ND ug/1 

Methyl Chloride u ND ug/1 
Methylene Chloride 1J ND ug!l 

St)'r'ene u ND ugfl 
Tetrachloroethylene u ND ug/1 

Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ug/1 
cis-1.3-Dichloropropylene u ND ug/1 
trans-1,3-Dichloropropylene u ND ug/1 

QC647131 BLANK 158072 
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QC Summary Report 

Project Pescription: RFP #AJ2480A 

cc: SNLS00396 t.ab. Sample JD: 990022S'f~ R ei>Cir1. Dale: October 0'1, 1999 Page 3 of 33 

SaDlple/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Ran~ Analyst Date Tim~ 
----· ··- ·--

1.1-Dichl oroethylene u ND ugll MAP 09110199 1041 
Benc:ene u ND ug/1 MAP09/l0/99 1041 
Chlorobenzene u ND ug/1 
Toluene u ND ugll 
Trichloroethylene u ND ug/] 
• Brornofluon:obenltnc 500 590 llg/1 117 (73.0 - 129.) 
*Dibromothloromethane 500 450 ug/J 90.6 (66.0- 117.) 
*To-luene-dB 500 510 ugll 103 (73.0-122.) 
I, l, 1-Trichloroethane u ND u&fl 
1, I ,2,2-Tetrachloroethane u ND ug/1 
1,1 , 2-Trichloroethane u ND ugll 
l, 1-Dichloroethane u ND ug/1 
1,2-Dichloroetbane u ND ugll 
1,2-Dichloropropane u ND ug/1 
I ,2-cis-Dichloroethylene u ND ug/1 
l,Hrans-Dichloroethylene u ND ugll 
2-Butanone u ND ug!l 
2-Hexanone u ND ug/1 
4-Methyl-2-pentanone u ND ug/1 
Acetone u ND ug/1 
Bromoform u ND ug/1 
Carbon Disulfide u ND ugll 
Carbon Tetrnchloride u ND ugfl 
Chlorodibromomethane u ND ug/1 
Chlomethane u ND ugll 
Chloroform u ND ug/1 
Thchlorobromomethan e u ND ugll 
Ethylbenzene u ND ug/1 
Methyl Bromide u ND ugll 
Methyl Chloride u ND ugfl 
Methylene Chloride u ND ug/1 
Styrene u ND llg/l 
Tetrachloro~thylene u ND ugll 

Vinyl Acetate u ND ugll 
Vinyl chloride u ND ug/1 
Xylene.s {TOTAL) 1J ND ugll 
cis-1 ,3-Dichloropropyl ene u ND ug/1 
tran s-1.3-Di chI oro propylene u ND ug/1 

QCM-7288 BLANK 158044 
I, 1-Dicllloroethylene u ND uglkg MAP 09))(}/99 0900 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Date: October 07, 1999 Page 4 of 33 

----· 
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Bcnz<::m: u ND ug/kg MAP 09/10/99 0900 
Chlorobenzene u ND ug/kg 

Toluene u ND ugfkg 
Trichloroethylc::ne u ND ug/kg 

*Bromofl uorobenzene 50.0 59 ug/k:g 118 {73.0- 129 .) 

"Dibro rnoflu oromethane 50.0 46 ug!kg 91.3 {66.0- Jl7.) 
*Toluene-d8 50.0 51 uglkg 103 (73.0- 122.) 
1, I, I-Trichloroethane u ND ug/kg 
1, 1,2,2-Tetrachloroethane u ND ugfkg 

1,1 ,2-Trichloroethane u ND uglkg 
1,1-Dichloroethane u ND ug/lcg 
1,2-Dichloroethane u NO uglkg 

1,2-Dichloropropane u ND ug/kg 
1,2-cis-Dichlocoethylene u ND uglkg 

1,2-trans-Dichloroetbylene u ND ug/kg 
2-Butanone u ND uglkg 

2-Hexanone u ND ug/kg 

4-Methyl-2-pentanone u ND uglkg 

Acetone u NO uglkg 
Bromoform u ND uglkg 
Carbon DisulCide u ND u~ 
Carbon Tetrachloride u ND uglkg 

Chlorodibromomethane u ND uglkg 

Chloroetbane u ND ug/k.g 
Chloroform u ND ugllcg 
Dichlorobromomethane u ND uglkg 
Ethyl benzene u ND uglkg 

Methyl Bromide u NO ugfkg 

Methyl Chloride u ND uglkg 
Methylene Chloride u ND uglkg 
Styrene u ND ugfkg 

Tetrachloro<::thylene u ND uglkg 
Vinyl Acetate u NO ugfkg 
Vinyl chloride u ND ug!kg 
Xylenes (TOTAL) u ND ug!kg 

cis-1 ,3-Dichloropropylene u ND ugfkg 
trans-1,3-Dichloropropylene u ND ug!kg 

QC647660 BLANK 158044 
1,1-Dichloroerhylene u ND uglkg MAP 09/10/99 2228 
Benzene u ND ug/kg 
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QC Summary Report 

Project Descrtption: RFP #AJ2480A 

ec: SNLS00396 Lab. Sample 10: 9909228% Report Date: October 07. 1999 Page 5 of33 

-------·--------·· 
Sampl~arameter 

Chlorobenzene 

Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Dat.e Timt 

Toluene 
Trichloroethylene 

*Bromofluorobenzene 
•Oibromofluoromethane 

•Toluene-d8 
1,1,1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
l, 1-Dichloroetbane 
!,2-Dichloroethane 

1,2-Dichloropropane 
1,2-cis-Dichloroethylece 
1.2-trans-Dichloroethylene 
2-Butanone 
2-He;,:anone 
4-Methyl-2-pentnnone 
Acetone 

Bromoform 

Carbon Disulfide 

Carbon Tetrachloride 
Chlorodibromomethane 
Ch!oroethane 
Chloroform 
Dichlorc bromomelhe.ne 
Ethylbenzene 

Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
Styrene 

Tetrachloroelhylene 
Vinyl Acetate 

Vinyl chloride 
Xylenes (TOTAL) 

cis- I ,3-Dic:hloropropyleoe 
uans-l ,3-Dichloropropy!ene 

QC647662 BLANK 158072 
1,1-Dichloroethy lene 

Bem:ene 
Chloroberu:ene 

--------------------------------------

50.0 
50.0 
50.0 

u MAP 09110/99 2228 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

U ND ug/] 

U NO ug/1 

U NO ugll 

116 (73.0- 129.) 
93.5 (66.0- 117 .) 
lOS (73.0- 122.) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Reporl Dare: October07, 1999 Page 6 of33 

-----
Sample!Par.uneter Type Batch NOM Sample Qual QC Units RPD% REC"''c Ran;e Analyst Date Tim~ 

Toluene u ND ugll MAP 09/l 0/99 1n8 
Trichloroethylene u ND ug/1 

*Bromofluoroben~ene 50.0 58 ug/1 116 (73.0. 129.) 

*Dibromofluoromethane 50.0 47 ugfl 93.5 (66.0. 117.) 

•Toluene-d8 50.0 52 ugfl 105 (73.0- 122) 
l,l,l·Trichloroethane u ND ug/1 

1,],2,2-Tetrachloroethane u ND llg/1 

1,1,2-Trichloroethane u ND ugll 

1,1-Dichloroethane u ND ugll 

1,2-Dich!or()ethane u ND ug/1 

1,2-Dichloropropane u ND ugll 
1.2-c[s-Dichloroethylene u ND ug/1 

1,2-uan s-Dichloroethylene u ND ugll 

2-Bmamme u ND ug/1 

2-Hcxanone u ND ug/1 

4--Metbyl-2-pentanooe u ND ugll 
Acetone u ND ugll 
Bromcform l1 ND ug/1 
Carbon Disulfide u ND ug/1 

Carbon Tetrachloride u ND ugll 
Chlorodibromomethane u ND ng/1 
Chl oroethane u ND ug/1 

Chloroform u ND ug/1 
Dichlorobromomethane u ND ug/1 
Ethyl benzene u ND ug/1 
Methyl Bromide u NO ugll 
Methyl Chloride u ND ug/1 
Methylene Chloride u NO ugfl 
Styrene u ND ugfl 
Tetrachloroethylene u ND ug/1 

Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ugll 
cis-!,3-Dichloropropylene u ND uWJ 
trans- J ,3-Dichloropropylene u ND ug/1 

QC6459.S5 LCS 158044 

J,l-Dichlorocthylene 50.0 52 ugl'«:g 104 (70.0- 144.) MAP f»/D919'J 0748 
Beotc:ne 50.0 48 uykg 95.9 {74.0- 133.) 
Chlorobenzene 50.0 46 ug(kg 92.8 (78.0- 1 IS.) 
Toluc:ne 50.0 46 ugik.g 91.0 (79.0. 129.) 
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QC Summary Repon 

Project Description: RFP #AJ24BOA 

r;c: S~LS00396 Lab. Samp!elD: 9909228% Report Date: October 07. 1999 Page 7 of J3 

·-·---
Sample/Paramrter Type Batch NOM Sample Qual QC Units RPD% REC% Range Ana1}'3t Date TilDe 

·--- ·-----
Trichloroethylene 50.0 49 uglkg 98.3 (69.0 -127.) MAP 09Kf)f99 D748 

•Bromofluorobenzene 50.0 58 ug:!kg 117 (73.0 -]29.) 

• Dibromofluorornethane 50.0 49 ug:!kg 97.3 (66.0. J 17.) 

*Toluene-dB 50.0 50 uglkg 100 (73.0- 121.) 

QC647129 LCS 158072 

1,1-Dichloroetbylenc 50.0 54 ug/1 108 {70.0- 144.) MAP09110/99 0715 

Benzene 50.0 51 ug/1 102 (74.0- 133.) 

Chloroberu:ene 50.0 48 ug/1 95.9 (78.0-118.) 

Toluene 50.0 49 ug/1 97.6 (79.0- 129.) 

Trichloroethylene .so.o 48 ug/1 96.4 (69.0- 127.) 

*B romotluorobcnzcne 50.0 59 ug/1 119 (73.0- 129.) 

•Dibrornofluornrnethane 50.0 4.5 Ug/1 90.1 (66.0- 117.) 

"'Toluene-dB 50.0 50 ugll 101 (73 .0 - 122.) 

QC647289 LCS 158044 

1, 1-Dichloroetlty!ene 50.0 54 uglkg 108 (70.0- 144.) 

Benzene 50.0 Sl uglkg 102 (74.0- 133.) 

Cblorobenzene 50.0 48 uglkg 95.9 (78.0. 1!8.) 

Toluene 50.0 49 uglkg 97.6 (79.0. 129.) 

Tti chloroethy lene 50.0 48 uglkg 96.4 (69.0. 127.) 

• Bromofluorobenzene 50.0 59 ug1kg 119 {73.0- 129.) 
f"Dibromofluoromethane 50.0 45 ug/kg 90.1 (66.0 - 1 17 .) 

*Toluene-dB 50.0 50 ug/kg 101 {73.0. 122) 

QC647661 LCS 158044 

1,1-0ichloroethylene 50.0 57 ugfkg 114 (70.0. 144.) MAP 09n0199 2010 

Benzene 50.Q 51 ugl1cg IOJ (74.0. 133.) 

Chi oro ben~ene 50.0 49 uglkg 98.4 {78.0- 118.) 
Toluene 50.0 51 uglkg 101 {79.0. 129.) 
Trichloroelhylene 50.0 51 uglkg 103 (69.0. 127.) 

*Bromofluorobenzcne SO.Q 59 ug/kg 118 (73.0. 129.) 
•Dibromofluoromethane 50.0 48 r.:glkg 95.6 (66.0 • 117.) 

"Toluene-dB 50.0 53 ugikg 106 (73.0 -122) 

QC647663 LCS 158072 

1.1-Dichloroethylene 50.0 57 ugfi 114 (70.0. 144) 

Benzene 50.0 51 ugl! lDl (74.0 -133) 

Chlorobenzene 50.0 49 ugll 98.4 (78.0- 1!8.) 
Toluene 50.0 51 ug/1 101 (79.0. 121f.) 

Tric:hloroe!bylene .50.0 51 ugll 103 (69.0. 127) 
•Bromofluorobenzene 500 59 ug/l 118 {73.0. 129.) 

~Dibr-omofluoromethane 50.0 48 ugll 95.6 (66.0. 117) 

*Toiuene-d8 50.0 53 ug/1 106 (73.0- 122.) 
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QC Summary Report 

Pro jeer Description: RFPM124SOA 

c:.:: SNLS00396 Lab. Sample lD: 990922%% R~po>l Dale·. Octobet 07, 1999 "Page B of 33 

Samp[e/P.arameter Type llatc:h NOM Sample Quill QC V.nits RPD% REC% ltange Analyst D11te rnne 

QC646989 LCSDUP 1:58044 
l,I-Dich1oroethylene 50.0 54.0 55 uglkg 3.07 111 (0.00. 25.0) MAP 09/10/99 074ti 

Benzene 50.0 51.0 52 uglkg 2.05 104 (0.00- 2.1.0) 

Ch1orobenzene 50.0 48.0 49 uglkg 2.50 98.4. (0.00. 15.0) 

Toluene 50.0 49.0 50 uglkg 3.33 101 (0.00- 15.0) 

Trichloroethylene 50.0 48.0 50 uglkg 3.80 100 (0.00- 18.0) 

*Bromofluorobenrene 50.0 60 uglkg 120 (73.0- 129.) 

*Dibromofluorom~thane 50.0 45 uglkg 90.3 (66.0- I 17.) 

*Toluene-<18 50.0 51 uglkg 104 (73.0- 122.) 

QC647130 LCSDUP 158072 
1, 1-Dlchloroethylene 50.0 54.0 :58 ugll S.15 117 (0.00- 33.0) MAP 09/10/99 2040 

Benzene 50.0 51.0 52 ug/1 1.&9 103 (0.00- 2.9.0) 

0\lorobenzene 50.0 4&.0 Sl ug/1 6.06 102 (0.00- 15.0) 
Toluene 50.0 49.0 52 ugll 6.62 104 (0.00- 2.1.0) 

Tnch1oroethyleoe 5<l.O 48.0 52 ugll 7.40 104 {0.00- 2.6.0) 

• Bromotluorobenzenc 50.0 57 ugll 114 (73.0- 129.) 

*Dibromofluoromethane SIJ.O 47 ugll 94.2 (66.0 -117.) 

*Toluene-dS 50.0 53 ug/l. 107 (73.0- 122.) 
QC646987 990922.8-44MS 158044 

1, l-Dic(l!()rOethy lene 50.0 u ND 55 uglkg l!O (82.0- !36) MAP 09111/99 0337 

Benzene 50.0 u ND 50 uglkg 99.! (85.0- 1:26.) 
Chlorobenzeoe 50.0 u ND 46 uglkg 92.7 (70.0- 115.) 

Toluene 50.0 4.10 49 uglkg 89.7 {73.0- 117.) 

Trichlotoethylenc 50.0 u ND 50 ug/kg 100 {70.0- 130.) 

*B romofl uoroberu:cne ~0.0 59 uglkg llS (73.0- 129.) 

.. Dibromofluoromethane 50.0 50 uglkg 99.2 (66.1)- 117.) 

toToluCil~d8 50.0 52 ug/kg 105 (73.0- 122.) 

QC646988 9909228-44MSD 158044 

I,I·Dichloroethylene 50.0 u ND 55 uyicg 1.60 112 (0.00- 30.0) MAP 0911 ll99 0408 
Benzene 50.0 u ND 50 ug;lkg 1.18 100 (0.00- 30.0) 

Chloroberuene 50.0 u ND 47 oyicg 1.88 94.5 {0.00 - 30.0) 

Talueue 50.0 4.10 so uglkg 2.96 92.4 (0.00 - 30.0) 

Trichloroe1hylene 50.0 u ND 51 uglkg 1.76 102 (0.00- 30.0) 

xBromofluorobenzene 51).0 58 uglkg 117 (73.1)- 129.) 

*Dibromofluoromethane 51).0 49 uglkg 99.0 (66.0. 1l7.) 

*Tolueoe-d8 50.0 52 uglkg 105 (73.0- 122.) 

* .represeiJt a surrc:>gate. 
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Sample Analysis: 

CASE NARR-\. TIVE 
SNLS 

SDG 99228S 
Analysis by GC/MS 

The !ollowing samples were analyzed for semi volatile organic compounds using the 
analyiical protocol from EPA SW-846 Third Edition, Method 82/0C, Revision 3, 
December, 1996: 

Laboratorv Number 

9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
990922&-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC64686i 
QC646868 
QC646869 
QC646870 

QC646871 

System Configuration: 

Sample Description 

050109-003 B993S-SP1-BH1-9.5-S 
050049-003 SOLA.R.DETOX-DF1-BH3-
050050-003 SOLA.RDETOX-DFI -BH3-
050052-003 SOLA.RDETOX-DF1-BH2-
050053-003 SOLARDETOX-DFI-BH2-
050055-D03 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFI-BHI-
050057-003 SOLAR 9981A-SP 1-BHI 
050058-003 SOLAR 998IA-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982·DW1-BH1 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHl-7-S 
050063-003 LFR-DFI-BHl-12-S 
050064-D03 LFR-DFl-BHl-7-MS!MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DFI-BID-7-S 
050068-003 LFR-DFJ -BH3-12-S 
SBLKOl (Blank) 
SBLKOlLCS (Laboratory Control Sample) 
SBLKOILCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFI-BHl-7-MS/IviDMS 
(Matrix Spike) 
050064...003 LFR-DFl -BHl· 7-MSI1v1DMSD 
(Matrix Spike Duplicate) 

The laboratory urilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selec,ive Detector. The configuration is equipped with electronic pressure comrol. .-l.il 
MS interlaces are capillary direct. 

~ SDG 99118S - SVOA 
Page I of4 
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Chromatographic Column: 

Chromatographic separation of semi volatile components is accomplished through 
analysis on one or more of the follo\>t'ing columns (all with dimensions of 30 meters x 
0.:25 mm ID and 0.25 urn ftlm except J&VlDB-5MS2 which is 20 meters x 0.18 mro ID 
aud 0.18 um film): 

J&W: DB - 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chromoto grams) 

J&WDB-5MS 
Alltech: 

Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a 
EC-5 designation) 

HP: HP-5MS 5% Phenylmethylsiloxane (identified by a HP-5MS 
designation) 

Phenomenex: ZB-5 5% Phenyl Polysiloxane 
J& \V"DB-5MS2 Similar to the J&W DB- 5.625 with low bleed characteristics. 

Insrmment Configuration: 

The samples Teported in this SDG were analyzed on one or more of the follov.ing 
instrument systems (instrument !'.ystems are identified by the instrument ID designations 
li.sted below which can be found on the raw data or individual form headers): 

Instrument lD 
MSD2 
MSD4 
MSD5 
MSD7 
MSD8 

Sample Preparation: 

Sys1em Configuration 
HP6&90/HP5973 
HP6890/HP5973 
HP6 S90IHP5973 
HP6890/HPS973 
HP6890/HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-SMS2 

Ali samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software ta Jist all the current initial catibration files, a 
calibr<J.tion history is inserted in the package prior to the appropriate Fonn 6. 

SDG 99228S - SVOA 
Page 2 of4 
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Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
R:;:p<:nts, Initial Calibration Reports, Calibration Check Standard Reports, e:tc. Previous 
versions of EPA Method 8270 (priorto 8270C) listed N -Nitro so-diphenylamine a.c; a 
CCC. However, as stated in EPA Method 8270C, Revision 3; December, 1996, Section 
l .4.5, 'N-Nitroso-diphenylamine decompose~ in the gas chromatographic inlet and cannot 
be separated from Diphenylamine_' Studies of these two compow1ds, both independent of 
each other and togerher, at GEL show that they not only coelute, but also have similar 
mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates; 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were within the required acceptance limits. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptanc-e 
limit. 

Spike Analyses: 

The matrix spikes were analyzed on the following sample number: 

9909228-45 (050064-003 LFR-DFl-BHl-7-MS/MD) 

All of the anaiyte recoveries in the matrix. spike and matrix spike duplicate were within 
the required acceptance limits. 

The matrix spike dupLicate was not within the required acceptance limit for relative 
percent difference for the following analyre: 

L!litrophenol. 

Laboratory Cooirol Samples: 

. .:...11 analytes :n ~he iaooratory control sample o.nd laboratory control sample duplicate 
were within the requi;:-ed acceptance limits. 

SDG 99:?.:28S- SVOA 
P:J.ge 3 of 4 
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All analy-tes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent differ!;!nce. 

DiJutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 
No manual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

The preceding nanm:ive has been review~d by:C{(""~ .------:_Dare: __ -_· _:_c_-_:-::_"'_ 

SDG 992~8S- SVOA 
Page -f M'.:.i-
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CASE :'llARRA TIVE 
SNLS 

SDG 99228W 
Analysis by GC/MS 

SampJe Analysis: 

The following samples .,vere analyzed for semi volatile organic compounds using the 
analytical protocol from EPA SW-&46 Third Edition, Method &270C, Revision 3, 
Decemher, 1996: 

Laboratorv Number 
9909228-62 
QC647134 
QC647135 
QC647136 

Sample Description 
050069-008 LFR-DFl-8 HJ-SVOC 
SBLKOl (Blank) 
SBLKOILCS (Laboratory Control Sample) 
SBLKOILCSD (Lab Control Sample Duplicate) 

System Configuraticm: 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selective Detector. The configuration is equipped \\ith electronic pressure controL All 
MS interfaces .are capillary direct 

Chromatographic Column: 

Chromatographic separation of semi volatile components js accomplished through 
analysis on one or more of the foUowing columns (all with dimensions of 30 meters x 
0.25 mm ID and 0.25 um film except J&WDB-5MS2 which is 20 meters x 0.18 mm ID 
and 0.18 urn film): 

J&W: 

J&WDB-5MS 
Alltech: 

HP: 

Pbenomenex: 
J&WDB-5MS2 

DB- 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chromotograms) 
Similar to the J&W DB - 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% MethyJpolysiloxane (identified by a 
EC-5 designation) 
HP-5MS 5% P!:J.enylmethylsiloxane (identified by a HP-5MS 
designation) 
ZB-5 5% Phenyl Polysiloxane 
Similar to the J& W DB - 5.625 with low bleed characteristics. 

SDG 992::!8W- SVOA 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following 
instrument systems (instrument systems are identified by the instrument ID designations 
listed be1ov.; which can be found on the raw data or individual fonn headers): 

Instrument ID 
MSD2 
MSD4 
MSD5 
MSD7 
:VfSD8 

Sample Preparation: 

System Configuration 
HP6890/HP5973 
HP6890/HP5973 
HP6890/HP5973 
HP6890/HP5973 
HP6890/HP5973 

Chromatog.-aphic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration~ 

The instrument \Vas properly calibrated. 

Due to the limited capacity of software to iist all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous 
versions of EPA Method 8270 (prior to S270C) listed N-Nitroso-dipheny!amine as a 
CCC. However, as stated in EPA Mrthod 8270C, ReYision 3, December, 1996, Section 
1.4.5, 'N-Nitroso-diphenylarnine decomposes in the gas chromatographic inlet and 
cannot be separated from Diphenylamine.' Studies of these two compounds, both · 
independent of each other and together, at GEL show that they not only coelute, but also 
have similar mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time .. 

Surrogates: 

Surrogate recoveries were v.ithin the required acceptance limits. 

Internal Standards: 

lnternaJ Standards in all samples were ~vi thin the required acceptance limits. 

SDG 99228W- SVOA 
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Blanks: 

There were no target ana!ytes detected in the method blank above the required acceptance 
hrntL 

Spike .o\nalyscs: 

The matrix spikes were analyzed on a sample of similar matrix not in this SDG. 

The matrix spike was not within the required acceptance limits for the following analytes: 

2-chlorophenoi; 1 ,4-dichlorobenzene; N-nitroso-d.i-n-propylamine; 1,2,4-
trichlorobenzene; 4-chloro-3-methylphenol; acenaphthene and pentachlorophenoL 

The matrix spike duplicate was not within the required acceptance limits for the 
following analytes: 

2-chlorophenol; 1.4-dichlorobenzene and pentachlorophenol. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analytes in the laboratory control sample and laboratory control sample duplicate 
were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions; 

None of the samples were diluted .. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG . 

.0/o manual integrarions were performed on samples, blanks or quaJity control samples 

associared with this SDG. ] _ C-rJ-'7 r'('t1r- J_ 2__.-
.-i !u " l11dJ A L J u.... 

~ SDG 99228\V - SVOA ~-<ft .. J.JiflA'-'"' I 
.. I ' . ,.. ' 
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QC Summary Report 

Project Des~ription; RFP MJ2480A 

cc:SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, I 999 Page 9 of 33 

------ -----···------
SampleJParameter Type Batch NOM SampJe Qual QC Units RPD* REC% Range Analyst Pate Time 

Extractable Organi~ 
QC646867 BLANK 158016 

I ,2,4-Trichlowbenzene 
l ,4-Dichlorot>enze:ne 
2,4-Dirrittotolu<:ne 

2-Chlorophenol 
4-Nilrophenol 
4-chloro-3-methyl pheDol 

Acenaphtllenc: 
N-Nitrosodipropylamine 
Pentachlorophenol 
Phenol . 
Pyrene 

*2,4,6· Tribromophenol 

•2-Fiuorobiphenyl 
"'2-Auorophenol 
*Nitrobenzene>-d5 
•l'b.enol-d6 
"'p-Terphcnyl-d14 
1,2-Dichlorobem:ene 
I ,2-Diphenylltyd=.ioe 
I ,3-Dichlorobenzene 
2,4.5-Trichloropheool 
2,4,6-Trichloropheool 
2,4-Dichto.rophenol 
2,4-Dimethylphenol 

2,4-Dinitropbcnol 

2,6-Dinilrotoluene 
2-Chloronaphthalenc 
2-Methylnaphthalene 

2-Nitrophenol 
2-melhyl-4,6-dinitrophcnol 
3,3' -Dich!orobenzidine 
4-Bromophenyl phenyl ethn 
4-Chloroa:n.i!ine 
4-Chlorophenyl phenyl ether 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

3330 

1670 

3330 

1670 

3330 
1670 

u 
0 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1900 

1100 
2400 
1000 
2300 
1500 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

uglkg GWL.0911BI99 15S4 

ug/kg 
uglkg 

uglkg 

uglkg 
ug/kg 
uglkg 
uglkg 

u.glkg 
ug/kg 
ug/kg 

uWJcg 56.1 (44.5- 126.) 
uglkg 65.3 (44.7- 110.) 

uglkg 71.6 (37.0- 102.) 

uglkg 61.7 (42.4- 1 07.) 

uglkg 68.2 (415- 102.) 

uWJcg 87.0 {45.5- l 04.) 

\lgfkg 
uglkg 
uglkg 
ug/kg 
uglkg 
ug!kg 
uglkg 
uglkg 
uglkg 
'.lglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

u)l/kg 
uglkg 
uglkg 
uYJ<g 
uglkg 
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QC Sumrn.ary Report 

Ptojec[ Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 10 of33 

------· - ----·--·--- -
Sample/Pararmter Type Batch NOM Sample Qual QC Units ltPD% REC% Range Analyst Date Time 
----

:Senzo(b )fluoriwthenc u ND ugllcg GWL0912&199 1554 

Brmzo(ghi )pery I ene u ND uglkg 

Bcnzo(k)fluoranthene u ND uglkg 

Butyl bei!Zyl phthalate u ND uglkg 
Carbazole u ND ug/kg 

Chrysene u ND uglkg 
Di-n-butyl phthalate u ND uglkg 

Di-n-octyl phthalate u ND uglkg 
Dibenzo(a,h)anthracene u ND ug/kg 
Dibem:ofuran u ND u~g 
Diethyl pllthalate u ND ug/lcg 
Dimethyl phthalate u ND uglkg 
Fluoranthene u l>o'D uglkg 
Fluoreoe u J>.'D ug/kg 
Hexachlorol::oenzene t.: ND uglkg 

Hexachlorobutacliene u ND 11gfkg 
Hexachl omcyclope.n.tadiene u ND uglkg 
Hex~chloroet.bane u ND ug/kg 
lndeno(1,2.3-c,rlipyrene l! ND ug/kg 
Jsophorone u ND ug/kg 
K-~itrosodiphenylamine u ND ugfkg 

N ~phthalene u liD uglkg 
Nitro bel'lt:ene u ND uYkg 
Phenanthrene u ND ug/l<g 
bis(2-Chloroethcxy )methane u ND ug{k.g 

bis(2-Chlomelhyl) ether u ND ugll<g 
bis(2-ChloroisopropyJ)ether u ND uglkg 
bi3t2-Etbylhexyl)phthalate u ND uglkg 
m,p-Cresol u ND uglkg 
m-Nitroaniline u ND uglkg 
o-Crc:sol u ND uglkg 
o-Nitrt.'anilin<: u ND uglkg 
p.-Nitroaniline u ND uglkg 

QC641134 BLANK 158075 
1.2.4-Trichlombenzene u ND og/1 EHI 09117/99 1740 
I ,4-Dichlorobenzcne u ND ug/1 
2.4-Dinittotoluene u ND ugll 
2-Chlorophenol u ND ugfl 
4-Nitrophcnol u ND ug/1 
4-chloro-3-mcthyl phenol u ND ug/J 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. SampLe ID: 9909228% RePQrt Date: October r:n, 1999 Page 1l of33 

SampleJParameter 

Acenaphlhene 

N-Nitrosodipropylaminc 

Pentachlorophenol 

Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date 1'ime 

Phenoi 
Pyrene 

*2,4,6-Tribromophenol 

*2-Auorobiph~yl 

"'2-Fluorophenol 

'"Niuoberrzene-dS 
*Pher.ol-d6 

*p-Tcrpbenyl-d 14 

1,2-Dichlorobenzene 

1.2-Dipbenylhydrazine 

I ,3-Dicl!Jorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dic:hloroph&::tlol 
2,4-Dimelhylphenol 

2,4-Dinitrophenol 

2. 6-Dinitrotolueno: 

2-Chloronapnthalene 

2-MelhylnaphthaJene 

2-Nitrophenol 

2-methyl-4,6-dinitrophenol 

3,3' -Dichlorobenz.idine 

4-Bromophmyl phenyl ether 

4-Chloroaniline 

4-Clllorophenyl phenyl ether 

Acenaphthylene 

Anthracene 
Benzo(a)anthra!:'ene 

Benzo(a)pyrene 

B enzo (b )fluoranthcne 

Benzo(ghi)l>erylene 

Benzo(k)fluoranthene 

Butyl benzyl phthalate 

Carb-a~ole 

Cbrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

----

100 

50.0 
100 

50.0 

100 
50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 
54 
35 
42 
35 
25 
47 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ug/1 EHt 00117/99 1740 

u&fl 
ug/1 
ug/1 

ug/1 

ug/1 53.8 (41.0- 122.) 

ugll 70.2 (41.2 -107.) 
ug/1 42.0 (23.6- 75.9) 

uw'! 70.B (35.3 - 108.) 

ugll 25.1 (\0.9 -54.6) 
ugll 93.8 (36.6 - 11 0.) 
ug/1 
ug/1 
ugll 
ug/l 

Ug/l 
ugll 
ugll 
ug/1 

ug/1 

ug/1 
ugll 
ugll 
ugll 
ug/1 
ug/1 
ug/1 
Ug/1 

ug/1 
ug,/1 

ugll 

ugll 
ug/1 
ug/1 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
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QC Summary Report 

Project Description: RFP#AJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Dat": Ocrober 07, 1999 Page 12 of 33 

---·- ---- ------
SamplelPar.Jmeler Trpe Batch NOM Sau1ple Qual QC Units RPD% REC% Range Analyst Date Time 
----- ---------- ---------------

Dibenzo(a,h)anthra~:ene 

Dibenwfuran 

Die1hyl phthalate 

Dimethyl phthalate 

FJuoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadicne 

Hexachloroethane 
lndeno( I ,2,3-e,d)pyrene 

lsophorone 

N-Nitrosodiphenylamine 

Naphlhalene 
Nilrobenzene 

Phenanthrene 
bis(2-Chloroethoxy}methane 

bis(2-Cbloroethyl) eth~ 

bis(2-Cbloroi;opropyl)etber 

bis('2-Ethy lhe:~:yl)phthalate 

m,p-Cre~ol 

m-Niuoanilioe 

o-Cre.wl 

o-Nitroaniline 

p-Nitroaniline 

QC650713 BLANK 158075 
1,2,4-Tri.;hlorobenzene 

1,4- Dichlorobenz.ene 

2,4--Dinitromlu.ene 

2-Ch!orophenol 

4-Nitrophenol 

4-chloro-3-mtthyl phenol 

Acenaphthene 

N-Nitrosodipropyl.a.;nine 

Pcntachloropheno I 

Phenol 

Pyrene 

"'2 ,4,6-Tribromophenol 
•2-Fluorobiphenyl 

"'2-Fluorophenol 

JOO 

50.0 
100 

U ND ugfl 

U NO ugfl 
U ND ugfl 

U ND ~'I 

'U ND ugfl 

U ND ug/l 
U ND ug/1 
'U ND ug/1 
U ND ug/1 
U ND ug/1 
U ND nYI 
U ND ugll 

U ND ugll 

U ND ug/1 
U ND ug/1 
U ND udJ 

U ND ug/1 
U ND uw'J 
U 1\D ug/1 

U 1\D ug/1 
U ND ugll 
U 1'-'D ug/1 
U NO ugll 

U ND ugll 
U No ugll 

U NO ug/1 

U ND ug/1 
U ND ugll 
U ND ugll 
·u NO ug/1 

t: ND ugll 

U ND ugfl 
U NO ug/1 
U NO ugll 

U NO ug!l 
U NO ugll 

54 ugfl 

29 ugll 

35 ug/l 

Elil 09/17/99 1740 

JPA 09fl3199 1403 

54.3 (41.0- 122.) 

5&.3 (41.2- 107.:· 
35.4 (23.6- 75.9\ 
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QC Summary Report 

Project Description: RF? -itAJ248GA 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: Octe>ber 07. I 999 Page 13Df33 

-----------------------
Samp]e!Parame ter Type Batclt NOM Sample Qual QC units RPD% REC% Range Analyst Date lime 

-- ---------
"'Nitrobenzene-d5 50.0 27 ugll 54.5 (35.3 • 108.) JPA 09123/99 )4{)3 
'"Pheool-d6 100 21 ugll 21.4 (10.1}- 54.6) 
'"p-Terpbenyl-dl4 50.0 40 uW) 80.0 (36 6. 110.) 

1,2-Dichlorobc ru:ene u ND ugll 
1,2-Diphenylhydrazine u ND ugfl 
1,3-Dichlorobenzene u ND ugfl 
2,4,5-Trichlorophenol L" ND ug/1 
2.4.6-Trichlorophenol u ND ug!l 
2,4-Dichlorophenol u ND ug!I 
2,4-Dimetbylph~nol u .1\D ug/1 
2,4-Dinitrophenol u ND ug/1 
2,6-Dinitroroluene u ND ug/1 
2-Chl.OtOnaphtha.lene u ND ugll 
2-Methylnaphthal ene u ND ug/1 
2-Nitrophenol u ND ug/1 
2-mcthyl-4,6-dinitrophenol u ND ug/1 
3,3' -Dichlorobenzidine u ND ugll 
4-Bromophenyl pknyl ether u ND ug/1 
4-Chloroaniline u ND ug/1 
4-Cblorophenyl phenyl ether u NO ugll 
Acenaphlhylene u ND ug/1 
Anthraecne u ND ugll 
Benzo(a)anthracene u ND ugfl 
Be~o(a)pyrene u NO ugll 
Benzo(b)fluoranthen~ u ND ug!I 
B ellZO{ghi) pcry J ene u ND "llg/l 

B enzo(k) fluor an thene u ND ug/1 
Bulyl benzyl phLhalate u ND ug/1 
Carbazole u ND ug/1 
Chrysene u ND u.g/1 

Di-n-butyl ph!halo.te u ND ug/) 

Dt-n-octy[ phthalate u ND ug/1 
Dibenzo(a,h)anthracene u ND ugll 

Dibenzofuran u ND ugll 

Diethyl phthalatc l' ND ugll 
Dimethyl phthalate u ND ug/1 
Fluoranthene u ND ug/1 
Fluorene u ND Ug/1 
Hexachlorobenzcne u ND ugll 
Hexachlorobutadiene u ND ug!I 



QC Summary Report 

Project Description: RFP #Al2480A. 

cc: SNLS00396 Lab. Sample ID: 9909228% :Repan Date: October07. 1999 Page 14 of 33 

----·--- ----·-
SampleJParQtneter Type B'ltcb NOM Sample Qual QC Units RPD% REC% Range Abalyst Dale Time 
- ·--------~--

___ .. _______ 
!-!e)(.achloracyclopentadienc u ND ugll JP A 09/23199 1403 

Hexa.chloroe1hane u ND ugll 
Indeno( 1,2,3-c,d)pyrene u ND ugll 
lsophorooe u ND ugll 
N-Nitrosodiphenylam.ine u ND ugll 
Naphthalene u ND ugl! 
Ni!robenzene u ND ugll 

Ph enan rhrene u ND ug/1 
bis(2.Chloroetholl.y )methane u ND ugll 
bi s(2-Ch!oroethyl) ether u ND ugfl 
1Jis(2-Chloroisopropyl)ether u NO ugil 
bis(2-Ethylhcxyl)phthalate T) ND ugll 
rn,p-Cresol u ND ugil 

rn-Nirroanilioe u ND ugfl 
~Cresol u ND ug/1 
o-Nitroaniline u ND ug;J 
p-Nitroaniline u ND ugil 

QCfi46868 LCS 1580!6 
!,2,4-Trichlorobenzcne 1670 1100 u~g 66.4 (38.2 -110.) GWL09128/99 1627 
I ,4-Dichlorobenzene 1670 1100 ugflcg 63.6 (41.8 -103.) 

2,4-Dinitrotoluene 1670 !300 uJtkg 78.1 (56.5- 119.) 
2-Chloropheno1 3330 2100 uglkg 62.6 {45.5- 95.2) 

4-Nitropbenol 3330 2500 ugfkg 75.7 (30.4- J35.) 
4-cllloro-3-melbyl phem>l 3330 2300 ugfkg (58.0 (51 .5 -101.) 
Aoenaphlbene 1670 1]00 uglkg 61.5 (48.2- )0:8.) 

N -:"<itrosOdipropylamine 1670 1100 ug/kg 65.0 (14.9 -116.) 
Pentachlorophenol 3330 2400 uglkg 70.9 (45.4- !03.) 
Ph<:no[ 3330 !800 tlg/kg 54.6 (36 :'2 - 99 .7) 
Pyrene !670 !400 u~g 86.4 (50.7 - l10.) 

*2,4,6-Tribromophenll[ 3330 2400 u~g 71.1 (44.5- 126.) 

*2-Fiuorobiphenyl 1670 1100 ugfkg 66.4 ( 44.7 • 110.) 
*2-Fluorophenol 3330 2300 ugflcg 69.3 (37.0- l02.) 

*Nitrobenzene-d5 1670 1100 uglkg 65.2 (42.4 -107.) 

* P.he®l-dli 3330 2JOO ug!kg 67.9 {41.5- 102.) 
*p-T erphenyl-dl4 1670 1400 ugfkg 85.8 (455- 104.) 

QC647J35 LCS 158075 
1.2,:1-Trichlorobenzeoe 50.0 34 ugll (57.6 (45.7. 97.7) EHI 09ri7/99 1812 
I ,4-Dichlorobe.nzenc 50.0 33 ugll 66.G (34 & - 96.9) 
2,4-DinitrOioJuene 50.0 44 ugll 89.0 (58.5- J !I.) 
2-Chlorophenol [()() 59 ugll 59.0 (36.9 -941) 
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QC Summary Report 

Project Descripti<>n: RFP #AJ248.0A 

cc: SNLS00396 Lab. Sample lD: 9909228% Repon Date: October 07, 1999 Page !5 ~( 33 

---- - ·---- ------··-------- ·------ ·-- ---- ---· --
Sample/Par.unetr.r TYPe Batch NOM Sample Qual QC Units R.PDo/o REC% Range Analyst Date Time 
---·--- ---·---------- .--- ·------ --

4-Nitrophenol 100 33 ug!l 33.4 (10.0- 55.6) EH1 09117!99 1812 
4-chloro-3-methyl phenol 100 68 ug/1 68.4 (17.3- 126.) 

Acenaphthene 50.0 40 uY! 80.6 (53.0- 100.) 

N-~itrtls00ipropylamil1e 50.0 33 ug/1 65.5 (52-1. 104.) 

Pentachlorophenol 100 56 ug/1 56.4 (4\).8 - 120.) 

Phenol 100 23 ugfl 23.4 (I 0.0 • 70.1) 

P)•rene 50.0 51 ug!l 102 (45.4. 109.) 

*2,4,6-Tribromopheno1 100 72 ugll 72.1 (41.0- 122.) 

*2-Fluorobiphenyl 50.0 34 LJg/l 68.3 (41.2. 107.) 

*2-Fiuorophenol 100 38 ugll "J7.7 (23.6 - 75.9) 

*Nitrobenzene-d.S 50.0 ?,4 ug/1 67.3 (35.3- 108.) 
*Phenol-<16 100 24 ug/1 23.6 (10.9- 54.6) 

"p-Terphenyl-dl4 50.0 42 ugll 84.7 (36.6- 110.) 

QC650714 LCS 158075 

I ,2,4-Trichlorobenzenc 50.0 31 ugfl 62.3 (45.7- 97.7) JPA 09123199 1430 
I ,4-Dicblorobenzene 50.0 29 ugll 58.5 (34.6- 96.9) 
2,4-DinitrotQ[\lcne 50.0 34 ug/1 68.0 (5&.5 - \ 11.) 

2-ChlorophClol 100 56 ug/1 56.3 (36.9- 94.1) 
4-Nitropbenol 100 31 ug/1 30.8 (10.0- 55.6) 
4-chlDro-3-methyl pher~ol 100 63 ug/1 62-6 (17.3- 126.) 
A ce.naphthe.ne 50.0 32 ugll 154.5 (53.0- 100.) 
N-Nilrosodipmpylamine 50.0 32 ugll 154.1 (52.1 - 1 04.) 
Pentachlorophenol 100 58 llg/l 58.4 (49.8- 120.) 
Phenol 100 23 ugll 23.2 (10.0 -70.1) 

Pyrene 50.0 39 ugll 'J%.9 (45.4 -109.) 
*2,4,6-Tribromophent~l 100 79 llg/1 78.6 (41.0- 122.) 
*2-fluorobiphenyl 50.0 33 :.tg/l 65.3 (41.2. 107.) 
*2-Fluorophrnol 100 39 ugll 39.1 (23.6- 75.9) 
•NitrDbenzene-d5 50.0 31 ug/1 62.2 (35 .3 - I 08.) 
*Pheno1-d6 100 24 ugll 24.4 (10.9- 54.6) 
*p-Terphenyl-dl4 50.0 39 ugll 77.3 (36.6 - 110.) 

QC646869 LCSDUP 158016 

I ,2,4-Trichlt~robentene 1670 1100 1000 uglkg 6.43 62.2 (0.00- 30.0) GWL09128-/99 1659 
1.4-Dich]orobenzene 1670 1100 99Q uglkg 7.49 59.0 (0.00- 30.0) 
2.,4-Diniu-oto11J(:ne 1670 1300 1200 uglkg 4.60 74.6 CO DO- 30.0) 
2-Chloropheool 3330 2100 1900 uglkg 7.44 su (0.00 • 3-0.0) 
4-~itrophenol 3330 2500 2300 uglkg 11.1 67.7 (0.00- 30.0) 
4-ehloro-3-methyl phenol 3330 2300 2200 uglkg S.Ol 64..7 (G.00-300) 
Acenaphthene 1670 1100 1100 uglkg 3.87 65.0 (0.00- 30.0) 
N -N itrosodi propyl amine 1670 1100 1000 ugikg 5.02 61.8 (0.00- 30.0) 
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QC Summary Repon 

Proj oct Description: RFP IIAJ248()A 

cc: SJ'.iLS00396 Lab. Sample JD: 9909228% Report Date: October 07, 1999 Page 16 of33 

-· ---------- --- ··--·· -- ----·--· 
Sample/Panuneter Ty~ B.,tch NOM Sample Qual QC Uoits RPD% R.EC'o/o Range Analyst D~te Time 
-. ---------- ·--··· ·--------. 

Penrachlorophenol 3330 2400 2400 ugfl:g 0.181 71.1 (0.00 - 30.0) . GWL09/28199 1659 

Ph ~mol 3330 1800 I BOO ugllcg 0.231 54-.7 (0.00- 30.0) 

Pyrene 1670 1400 1400 uglkg 2.33 B4.4 (0.00- 30.0) 

*2.,4,6-Tribromophenol 3330 2300 uglkg 68.7 (44.5- 126.) 

'"2-Fiuorobiphenyl 1670 1100 ugll<g 63.6 (44.7- 110.) 

*2-Fiuorophenol 3330 2100 uglkg 64.5 (37.0- l 02.) 

*Nitrobenze!le-d5 Hi70 1000 ugll;g 61.2 (42.4. 107.) 

"Phenol-<16 3330 2100 u~g 63.0 (41.5 - I 02.) 

•p-Terphenyl-dl4 1670 1400 uglkg 83.7 (4.S.S- 104.) 

QC647!36 LCSDUP 158075 

1 ,2,4-Trichlorobenzene 50.0 34.0 32 ugll 4.20 64.8 (0.00 - 30.0) EH I 00117199 1844 

I ,4-Dichlorobeozene 50.0 33.0 32 ug/1 4.59 63.0 (0.00 - 30.0) 

2,4-Dinitrotoluene 50.0 44.0 47 ugll 4.97 93.5 (0.00- 30.0) 

2-Ch!oropheno1 100 59.0 57 ugll 3.31 57.1 {0.00 . 30.0) 

4-Nitrophenol 100 33.0 36 ug/1 1.65 36.1 (0.00- 30.0) 

4-chloro-3-methyl phenol 100 68.0 68 ug/1 0.480 68.1 (0.00- 30.0) 

Acenap:htbene 50.0 40.0 39 ug/1 3.69 71.7 (0.00- 30.0) 

N-Nitrosodipropylamine 50.0 33.0 JJ ug/1 4.28 62.7 (0.00- 30.0) 

Pentachlorophenol 100 56.() 59 ug/1 4.06 58.7 (0.00 - 30.0) 

Phr:nol 100 23.0 24 ugll 0.979 23.7 {0.00 - 30.0) 

Pyrene 50.0 51.0 49 ug/1 3.96 9!1.0 (0.00 "30.0) 
*'2,4.() .. Tribromophenol 100 75 ug/1 74.5 (41.0- 122.) 

*2-FluGrobiphenyl 50.0 32 ug/1 64.6 (41.2- 107.) 

"'2-FluGrOphenol 100 37 ug/1 37.1 (23.6- 75.9) 

'"Nitrobeuzene-d5 5{).0 '31 ug!l 61.9 (35.3- l 08.) 
*Ph~l'lc)]-d6 100 23 ugll 23.1 {10.9- 54.6) 
"'p-Terphenyl-dl4 50.0 40 ug/1 80.7 (36.6 • II 0.) 

QC646870 990922&-45MS 158016 

1 ,2,4-Trichiorobenzene 1670 u :-m 1100 uglkg 64.1 (46.3- I 02.) GWL09/Z8199 1731 
I ,4-Dich1orobenzene 1670 u :-m 1000 uglkg 59.7 (39.0- 101.) 
2,4-DiniU'Oiol ueoe 1670 u ND 1100 uglkg 64.0 (41.0-111.) 
2-Chloropheno1 3330 u ND 2100 uglkg 62.2 (50.1 - 99.8) 
4-Nitrophc:nol 3330 u ND 2300 ugllcg 69.0 (42.6- 119.) 

4-ch1oro-3-methyl phenol 3330 u ND 2100 uglkg 63.! (50.5- llO.} 
Acenaphlbene 1670 u ND 1000 ugllcg 62.7 (54.9- 1 05.) 

N-NitnJSodipropylamioc 1670 u ND 1100 uglkg 67.2 (46.7- 117.) 

Pentachlorophenol 3330 u ND 2500 ugt'kg 74.5 (49.! - 1 23.) 
Phenol 3330 u ND 1900 uglkg 57.4 (55.3 . 92.4) 

Pyrene 1670 u NO 1300 ugflcg 79.6 (57.2- 123.) 
"2,4,6-Tribromophenol 3330 2300 ugflcg 69.2 (44.5 - 1 26.) 
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QC Summary Report 

Projec::t Description: RFP lf.AJ2480A 

cc: SNLSD0396 L-ab. Sample ID: 9909228% Report Date: October 07, 1999 Page 17 of33 

------- ----·- ~------· --· 
Slllllpl~aramder Type Batcl! NOM Sample QuAl QC Units RPD% REC% Range Analyst Date Time 
----- ·--··------· --- -·· ---· ----------· 
*2-Fluorobiphenyl 1670 liDO ug!kg 67.2 (44.7- 110.} GWL09128/99 1731 

*2-Fluornphenol 3330 2400 uglkg 71.0 (37.0 • 102.) 

* Niuobenz.en e-d5 1670 1100 uglkg 63.9 (42.4. 107.) 

*Phcnol-d6 3330 2300 uglkg 68.3 (41.5- 102.) 

*p-Terphenyl-dl4 1670 1400 ugll:g 85.! t45.5- 104.) 

QC646871 9909221!-4-SM SD 158016 

1,2,4-Trichloroben:z;ene 1670 u NO 1000 ug/kg 2.79 62.3 (0.00 - 18.9) GWL09/28199 1803 

1, 4-Di ch lorobcnzene 1670 u NO 950 uglkg 5.05 56.7 (0.00 - 19.5) 

2,4-Dltlitrotoluene 1670 u ND 1100 uglkg 0.0380 64.0 (0.00 - :21. 6) 

2-CWoropheflol 3330 u ND 2000 ugltg 4.40 S9.S (0.00- 19.7) 
4-Nitrophenol 3330 1J NO 3300 uglkg 35.4*'" 98.7 (0.00- 23.3) 

4-chlor~>--3-methyl pheno 1 3330 tJ ND 2l00 ugltg 0.666 63.6 (0.00 - 21. 7) 

Acenaphthene 1670 u NO llOO uglkg 0.786 63.2 t0.00- !8.9) 

N -Niuosodipropy1amine 1670 u ND 1100 ug!1:g 3.26 65.0 (0.00 - 2D.4) 

Pen tach! oro ph"nol 3330 u ND 2500 ugll;.g 2.45 76.4 (0.00- 24.1) 

Phenol 3330 u NO 1800 uglkg 5.13 54.5 (0.00. 19.4) 

Pyrene: 1670 tJ NO 1300 uglkg 0.!&9 79.8 (0.00 -21.4) 

•2,4,6-Tribromophenol 3330 2100 uglkg 68.5 (44.5 - 126.) 

*2-Fluorobiphenyl 1670 1100 uglkg 66.3 (44.7- 110.) 

"2-FliloropheJWJ 3~30 2200 ug/kg 67.3 (37.0- 102.) 

"Nitroben7.ene-d5 1670 1000 uglkg 60.6 (42.4- 107.) 

"'Phenol-d6 3330 :2200 uglkg 65.:5 (41.5 - 1 02.) 

*p-Terphenyl-dl4 1670 1400 uglkg 85.6 (45.5- 104.) 
QC64683l BLANK 158012 

2,4,6-Trinitrotoluene u ND uglkg JLW 09/21199 1420 

2,4-DinilTotoluene u ND ug/kg 
2.6-Dinitrotoluene u ND uglkg 
2:-Amino-4,6-dinitrotol~ne u ND uglkg 
4-Amino-2,6-dinitroto1uene u ND ug/kg 
RMX u ND ug/kg 

Nitrobenzene u NO ug/kg 
RDX u ND uglkg 
TI."TRYL u ND ug!kg 
m-Dinitrobenzene u ND ug!kg 

m-Nitrotoluenc u ND uglkg 

o-Nitrotoluene u .1\'D ug/kg 
p-Nitrotoluene u ND uglkg 
s ym-Trinitrobenzeroe u ND ug/kg 

•1,2-Dinitrobenzene 400 390 ugll:g 96.8 (71.6 - I 08.) 

QC646835 BLANK 158013 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99228S 
Analysis by Hl'LC 

The follov,.ing samples '>Vere analyzed for nitroarornatic and nitram.ine organic 
compounds using the analytical protocol from EPA SW-846 Third Edit]o~ Method 8330, 
Rt:vision 0, September 1994. 

Laboratory Number 
9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909223-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
99()9228-57 
QC646831 
QC646832 
QC646833 
QC646834 

QC646835 

System Configuration: 

Sample Description 
050109-003 B9938-SP1-BH1-9.5-S 
050049-003 SOLAR.DETOX-DF I -BH3-
050050-003 SOLARDETOX-DF l-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050055-003 SOLAR.DETOX-DF 1-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BID 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF1-BH3-12-S 
XBLKOI (Blank) 
XBLKO ILCS (Laboratory Control Sample) 
XBLKOILCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS/MDMS 
(Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MS/MDMSD 
(Matrix Spike Duplicate) 

The laboratory milizes a high perfonnance liquid chromatography (HPLC) instrument 
configurntion tor explos~ves analyses. The chromatographic hardware system consists of 
:m HP !vf.odel 1050 HPLC with programmable gradient pumping and a 100 ul loop 
inj~::::tor for the primary system and :1 I 00 ul loop injector for lhe contJ.rmation system. 

" SDG 992:28S- HPLC 
Page l or'3 
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The HPLC is coupled to an HP Model G 1306A Diode Array UV detector wmch monitors 
absorbence at the following five wavelengths: 1) 2.14 nm; 2) 224 run; 3) 235 run; 4) 254 
nm; 5) 264 nm. 

The primary HP!:...C system is usually identified with either a designation ofHPLC ~2, or 
hplcb in the raw data printouts. The confirmation HPLC system is usually identified with 
a designation ofHPLC #1, or hplca in the raw data printouts. 

Chromatographic Column: 

Chromatographic separation of nitroaromatic and nitramine components is accomplished 
through analysis on the follov.ing reversed phase columns: 

HP: Hypersil BDS-ClS, 250 mm x 4mm O.D. containing 5 urn particle size 

Confmnation. of nitro aromatic and nitramine components, initially identified on one of 
the above columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UGS-5, 250 rom x 4.6 mm LD. 

The primary column is used for quantitation while the confirmation column is for 
qualitative purposes only. 

Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Fonn 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the regwred acceptance limits. 

Blanks: 

0.·o target analytes >Yere detected in rbe method ':JJank above th(! :-quired. Jccepmnce limit. 

SDG '11'1228S - HPLC 
PJ.ge: of 3 

213 



Spike Analyses: 

The matrix spikes 'vere analyzed on the tollowi.ng sample number: 

9909228-45 (050064-003 LFR-DFl-BHl-7-MS!Ivill) 

All of the analyte recoveries in ih~ matrix spike were within the required acceptance 
limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Contrul Samples: 

All analytes in the laboratory control sample were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were d]luted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

lVlanual Integrations; 

K o manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

No manual integrations were performed on samples, blanks or quality control. samples 
associated with this SDG. 

Genernl Comments: 

The FOR..\.1 8 uses the retention time of the surrogate as a measure of how close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The samples were concemrated prior to analysis to achLeve the required detection ~imit . 

SDG 99228S - HPLC 
Page 3 cf3 
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QC Summary RepOlt 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab_ Sample ID: 9909228% ReJ?Ort Date: 0ctober07, 1999 Page 21 of33 

.. ------· -·~·--- --·------
SrunpleiPanun~ler Type Balch .NOM Sample Qual QC Units RPD% REC'fo Range Analyst Date Time 

·--- -----···-
TETRYL 800 u NO 700 uglkg 0.563 87.0 {0.00- 30.0) JLW 09121199 1707 

rn-Dinittobenzene 800 u ND 700 uglkg M8 87.1 (0.00- 30.0) 

m-Nitrotolucne 800 u ND 690 u_g/kg ll.7 86.4 (0.00- 30.0) 

o-Nittotoluene 800 u ND 700 u,glks 12.5 87.0 (0.00- 30.0) 

p-Nitrotoluene 800 u ND 710 uglkg 11.5 88.2 (0.00- 30.0) 

sym-Trinitro~nzene 800 u ND 750 u,g!kg 6.65 93.8 (0.00- 30.0) 

* 1.2-Dinitrobenz:ene 400 JSO ug/kg 87.6 (71.6- I 08.) 

QC646840 9909228-63MSD 158013 
2,4,6-Trinitrotoluene 1.04 u ND 0.89 ugll 1.71 85.5 (0.00. 16.0) JSP 09110199 1619 

2,~Dinilrotoluene l.04 u ND 0.86 ug/) 2.03 82.2 (0.00- JJ.3) 

2.6-Dinitrotoluene 1.04 u ND 0.83 ug/1 0.00150 SO.O (0.00- 19.3) 

2-Amino-4,6-d.initrotoluene 1.04 u ND O.S4 ug/1 2.00 81.1 (0.00- 15.8) 

4-ATllioo-2.6-dinitrotoluene 1.04 u ND 0.81 ug/1 1.19 78.3 {0.00 - 12.7) 

HMX 1.04 u ND 0.1~7 ugll 8.09 83.3 {0.00. 14.4) 

Nitrobenzene 1.04 u ND 0.76 ug/l 1.58 72.7 (0.00. 20.4) 

RDX 1.04 u ND O.S4 ug/J 2.52 &0.6 (0.00. 15.9) 

TETRYL 1.04 u NO 0.90 ug/1 7.67 &7.0 {0.00. 13.4) 

m-Dln.itrobenzene 1.04 u ND 0.83 u~ 2.32 80.0 (0.00- 15.0) 

m-l"itrotoluc:nc 1.04 u ND o.so ugll 0.689 77.0 {0.00 - 22.8) 

o-Nitrotolucnc: 1.04 u ND 0.84 ug/J 1.65 80.7 (0.00- 23.1) 

p-N\crotoluene 1.04 u ND 0.82 ug/1 1.()8 78.8 (0.00 - 23.1) 

sym-Trinirrobenzene 1.04 u NO 0.90 ug/1 2.32 86.4 (0.00 • 13.2) 

* 1,2-Dinitrobcnzene 0.519 0.49 ugll 94.0 (75.6 -121.) 

QC647092 BLANK 158065 

PCB-1260 u ND uglkg JC Cl9/'l3199 0214 

*4CMX 6.67 2.5 uglkg 37.8 (25.3 . I 10.) 

"Decachlorobipheny1 6.67 4.0 uglkg 60.4 (46.8- 131.) 

PCB-1016 u ND uglkg 

PCB-1221 u ND uglkg 
PCB-1232 u ND ug!ks 
PCB-1242 u ND uglkg 
PCB-1248 u ND uglkg 
PCB-1254 u ND uglkg 

QC649104 BLANK t58568 

PCB-1260 u ND ugll JC 09121/99 2207 
•4CMX o.:wo 0.14 ug/) 70.3 (31.0. 126.) 

•DecachlorobiphenyJ 0.200 0.12 Ug/l 60.1 (39.0. 133.) 

PCB-1016 u ND ug/1 

PCB-1221 u ND ug/1 

PCB-1232 u :-JD ug/] 
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Sample Analysis: 

CASE NARR.ATIY'E FOR 
SNLS 

SDG 99228W 
Analysis by HPLC 

The following samples were analyzed tor nitroaromatic and nitramine organic 
compounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330, 
Revision 0, September 1994. 

Laboratorv Number 
9909228-63 
QC646836 
QC646837 
QC646838 
QC646839 

QC646840 

System Configuration: 

Sample Description 
050069-009 LFR-DF1-BH3-BE 
XBLKO 1 (Blank) 
XBLKOILCS (Laboratory Control Sample) 
XBLKOILCSD (Lab Control Sample Duplicate) 
05{)069-009 LFR-DF1-BH3-HEMS (tvfatrix 
Spike) 
050069-009 LFR-DF1-BH3-HEMSD (Mattix 
Spike Duplicate) 

The laboratory utilizes a high performance Liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of 
an HP Model 1050 HPLC with programmable gradient pumping and a 100 ulloop 
injector for the primary system and a 100 ulloop injector for the confirmation system. 
The HPLC is coupled to an HP Model G1306A Diode Array U\' detector which monitors 
absorbence at the following five wavelengths: 1) 214 run; 2) 224 nm; 3) 235 nm; 4) 254 
run; 5) 264 run. 

The primary HPLC system is usually identjfied with either a designation of HPLC #2, or 
hplcb in the raw data printouts. The confirmation HPLC system is usua11y identified v.rith 
a designation ofHPLC #I, or hplca in the ~w data printouts. 

Chromatographic Column: 

Chromatographic separation of nitro aromatic and nitramine components is accomplished 
through analysis on the following reversed phase columns: 

HP: HYPersil BDS-C18, 250 nun x 4mm O.D. containing 5 urn particle size 

Confirmation ofnitroaromatic and nitrarr.ine components. initially identified on one of 
the above colwnns, is accomplished through analysis on the following column: 

SDG 99228W- HPLC 
Page 1 of3 
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PI-I: Develosil CN-UGS-5, 250 mm x 4.6 mm LD. 

The primary coltunn is used for quantitation whiLe the confirmation colwnn is for 
qualitative purposes only. 

Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument C3.libration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to Jist all the cun;ent initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

No target ana!ytes were detected in the method blank above the required acceptance limit. 

Spike Analyses; 

The matrix spikes were analyzed on the fol1owing sample number: 

9909228-63 (050069-009 LFR-DFJ -BH3-HE) 

All of the analyte recoveries in the matrix spike and matrix spike duplicate were within 
the required acceptance limits. 

A1l analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analy1es in :he laboratOry conrrot sampie and laborarory control sample duplicate 
were within the required ucceptance :imirs. 

"' SDG 992:8\V- HPLC 
?::ge 2 of} 
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All annlytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the .samples were diluted. 

N()uconformance Reports: 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated v.rith this SDG. 

No mar..ual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

General Comments: 

The FORI\1 8 uses the retention time of the surrogate as a measure of bow close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

The preceding narrative has been reviewed by: kh£.aiJl'~f\l~O-- Date: .lulu!{ q9 

SDG 99228\V - HPLC 
P;:tge:; or :3 
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Q(: Summary Report 

Project DescriptiQn: RFP I!AJ2480A 

cc: SNLSD0396 f...ab. Sam~J1e ID: 9909228% Report Date: October 07, 1999 Page I 7 of33 

------- --- ... ·------·~ --· 
Sample/Para~ttr Type Batcl! NOM Sample Qual QC Units RPD% REC% Range. Analyst Date Time 
------ ·--··-------· --- ----.. ---· --~--------· 

*2-Fiuorobiphenyl 1670 1100 uglkg 67.2 (44.7- 110.) GWL09/2S/99 1731 
*2-Fluornphenol 3330 2400 uglkg 71.0 (37.0. 102.) 

"'Nitroberu.ene-d5 1670 1100 uglkg 63.9 (42.4-107.) 

*Phcnol-d6 3330 2300 ug/kg 68.3 (41.5. 102.) 

*p-l'erphenyl-d 14 1670 1400 ug/l:g 85.1 t45.5- 104.} 

QC64687l 990922.8-451\1 SD 158016 

1,2,4-Trid\lor<lbcJUene 1670 lJ NO 1000 uglkg 2.79 62.3 (0.00 • 18.9) OWL 09/28/99 1 803 

1,4-Di c h lorobenzene 1670 lJ ND 950 ug/l:g S.OS 56.7 (0.00- 19.5) 

2,4-Diturrotolueoe 1670 u ND IIOO uglkg 0.0380 64.0 (0.00- 21.6) 

2-ChloropheJlol 3330 u ND 2()Q() uglkg 4.40 59.5 (0.00. 19.7) 

4-Nitrophenol 3330 u NO 3300 ugtl:g 35.4* .. 98.7 (0.00. 23.3) 

4-chlor~;>-3-methyl phenol 3330 u ND 2!00 ugtl:g 0.666 63.6 (0.00 - 21. 7) 

Ac~aphthene 1670 u ND 1100 ugll:g 0.786 63.2 (0.00. 18.9) 

N-Niuosodiprop}1amine 1670 u ND 1100 ugll:g 3.26 65.0 (0.00 • 20.4) 

Pentachlorophenol 3330 u ND 2500 uglkg 1.45 76.4 (0.00 - 24.1) 

Phenol 3330 u ND 1800 ugikg 5.13 54.5 (0.00 • 19.4) 

Pyreue 1670 u ND 1300 ugll:;g 0.1&9 79.& (0.00 -21 .4) 

"2.<~.6-Tribrornophenol 3330 2100 ug/kg 68.5 (44.5 . 126.) 

•2-Fluorobiphenyl 1670 1100 ugll:g 66.3 (44.7- 1 10.) 

"2-Fiuorophenol 3}30 2200 ug/k.g 67.3 (37.0. 102.) 

•Nitrobenzene-<15 1670 1000 uglkg 60.6 (42.4. 107.) 

"Phenol-d6 3330 :uoo uglkg 65.:5 (41.5 · I 02.) 

•p-Terphenyl-dl4 1670 1400 ugfkg 85.6 (45.5- 104.) 

Q(:l$46831 BLANK 158012 

2,4,6-Trinitrotoluene \.1 ND uglkg JLW 09/21/99 1420 

2,4-Dillitrotoluene u ND uglkg 

2.6-Dinitrotoluene u NO ug/kg 

2-Amino-4.6-dinitroto1uene u ND uglkg 
4-Amino-2,6-d.initrotoluene u ND ug/kg 
HMX u NO uglkg 
Nitrobenzene u ND uglkg 

RDX u ND uglkg 
ThTRYL u ND uglkg 
m-Dinitrobenrene u ND u,g!kg 
m-Nitrotoluene u ND ug/kg 

o-Nitrotoluene u !'I'D uglkg 
p-Nitrotoluene u ND uglkg 
s ym-Trinitrobenzeroe u NO u;glkg 

•1 ,2-Dinitrobenzene 400 390 uglkg 96.8 (71.6- I 08.) 

QC646B36 BLANK 158013 
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QC Sumrnary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sam~lc IO: 990922890 Report Dace: October 07, 1999 Page 18 o£33 

---- ··--------- , ___ ,_ 

Sam p]eJPanuneter Type Jlat<:h NOM Sample Quill QC Units RPD% REC% Range Analyst Date Time 
---- -- ---

2,4.0-Trinitrotoluene u ND ug/1 JSP 0911 0199 1331 
2,4-IJinitrowluene u ND ug/1 JSP 09110199 L331 

2,6-Dinitrotoluene u ND ug/1 

2-"-rr.ioo-4,6-dimtro\olucne u ND ug/1 

4-A.rnino-2.6-dinitroco!uene u ND ug/1 

HMX u ND ug/1 

Nitroben:wne u ND ulJ'l 

RDX u ND ug/1 

TETRYL u ND ug/1 
m-DinittQbeJW:ne u ND ugll 

m-Nicrotoluene u ND ugll 
o-Nitrotoluene u ND ug/1 
p-NirrotoJueDe u ND ugll 

sym-T ri nitrobenzene u ND ug/l 

•1,2-Dinitrobenzene 0.519 0.47 ugll 91.0 (75.6- 121.) 
QC646832 LCS !58012 

2,4,6-Trinitromluene 800 780 uglkg 97.1 (60.2- 135.) JLW C1J/2]l99 1502 
2,4-Dinitrotolucne 800 750 uglkg 94.) (59.7- 135.) 
2,6-Dinilrotoluene soo 120 uYJ;g 90.5 (59.9 · L24.) 

2-Amino-4,6-dinitrotoluene 800 790 uglkg 98.4 (70.0 - 130.) 
4-Am.ino-2,6-clinitrotoluene 800 800 uglkg 99.4 (70.0. 130.) 
HMX goo 780 uglkg 97.2 (54.3- l52.) 
Nitrobenzene 800 730 ug/kg 91.4 (61.6- 124.) 
RDX soo 780 uglkg 98.1 (56.7- 139.) 
TETRYL 800 810 uglkg 102 (63.3- [34.) 
m-Dinitrobenzeoe 800 7.50 uglkg 93.6 (59.6- 131.) 
m-Nitrotoluene soo 730 uglkg 9].7 (62.6- 120.) 
o-N~trotoluen~ 800 730 uglkg 9l.O (62.6- 121.) 
p-Nitrotolue.ne 800 740 ug/kg ff.l.5 (619- !l9.) 

sytn·Trinilrobenzen~ 800 800 uglkg 100 (67.1 - 1 09.) 
~ 1 ,2-Dinitroben:tene 400 380 uglkg 95.9 (71 .6- 108.) 

QC.646837 LCS 158013 
2,4,6-Trinitrotoluen~ !.04 G.S6 ugfl &2.8 (61.3- no.) JSP 1)9/J 0199 1413 

2,4-Dinitrotoluene 1.04 0.81 ug!l 78.3 (60.1 - 132.) 

'2,6-Dinitrotoluene 1.04 0.79 ugfl 76.2 (64.4- 12S.) 

2-Arnino-4,&-dinitrotolueoe 1.04 0.80 ug!l 77.3 (58.6- J 33.) 
4-Amino-2,6-dinitrotoluene L.Oi 0.76 ug/1 73.3 ($8.~- 137.) 
HMX 1.04 0.81 ug!l 78.1 (65 g 147.) 

Nitrobenzene 1.04 0.70 ugfl 67.3 (56.6 - I 14.) 
RDX 1.04 0.74 ug/1 71.2 (69.7- 130.) 
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QC Summary Reporr 

Projec1 Description: RFP #AJ2480A 

cc: SNLS00396 lab. Sample lD: 9909228% Report Dat~: October 07, 1999 Pa.ge 19 of 33 

-··---
Sample/Parameter Type .Batch NOM Sample Q~ QC Unils RPD% REC% Range Analyst Date Time 
---... 

_____ .. 
TETRYL ].04 0.82 ugll 78.8 {66.0- !34.) ISP 09110199 1413 

m-Dinitrobenzene 1.04 0.79 ugll 76.0 {66.2 - J 27 .) 

m-Nitrotoluene 1.04 0.77 ugfl 74.3 (56.9- 116.) 

o-Ni ltotoluene 1.04 0.76 ug/l 73.3 (56.7- 115.) 

p-Nitrotoluene 1.04 0.71 ug/1 74.5 (54.6- 114.) 
sym-Trinitrobenzene 1.04 0.85 ug/] 81.4 (66.0- 113.) 

"1,2-Dinilrobenz~ne 0.519 0.46 ugll 81\.D {7.5.6-121.) 

QC646833 LCSDUP 158012 
2.4.6-Trinitrotoluene 800 780 770 ug!kg 0.911 96.2 {0.00- 30.0) JL w 09121/99 1543 
2.+Dinitrotoluene 800 750 730 nglkg 3.24 91.1 (0.00 • 30.0) 

2 ,6-Dinitrotoluene 800 720 700 uglkg 2.7! 88.1 (0.00- 30.0) 

2-Amino-4,6-dinitroroluene 800 79Q 800 nglkg 1.05 99.4 (0.00- 30.0) 

4-Ami no-2 ,6-dini trotoluene 800 &00 790 ug/Kg 0.464 98.9 (0.00 • 30.0) 

HMX 800 78Q 800 uglkg 2.73 99.9 (0.00. 30.0) 

Nitrobenzene 800 730 700 ugfkg 4.69 87.2 (0.00- 30.0) 

RDX &00 78Q 780 uglkg 0.0679 98.1 (0.00 - 30.0) 

'ffiTRYL 800 610 800 uglkg 1.54 100 (0.00 - 3 0.0) 

m·Dinitrobenzene 800 750 720 uglkg 3.94 90.0 (0.00. 30.0) 
m-Z..'itrotoluene 800 730 710 uglkg 3.41 88.6 (0.00. 30.0) 

o-Nitrotoluene 800 730 700 ug/lcg 4.04 87.4 (0.00- 30.0) 

p-Nitrotoluene 800 740 710 Ug/1(.[! 3.96 S9.0 (0.00 • 30.0) 

sym-T.rinitrobenzene 800 800 790 ug!kg 1.10 99.0 (0.00 . 30.0) 

,.I ,2-Dinitrobenzene 400 370 uglk.g 9!.3 (71.6 -108.) 
QC646838 LCS DUP 158013 

2.4.6-Trinitro!Dluene 1.04 0.860 0.90 ugll 4.05 86.2 (0.00 . 3 0.0) JSP 09/!0/99 1455 

2.4-Dinitrotoluene U14 0.810 0.85 ugfl 3.79 8!.4 (0.00 - JO.Q) 

2,6-Dinirrotolue nc 1.04 0.790 0.81 ugfl ].72 7'7.5 (0.00 • 30.0) 

2-Amino-4,6-dinitmtoluene ].04 0.800 0.85 ug/1 5.60 81.7 (0.00- 30.0) 

4-Amino-2,6-dinitrotol uene 1.04 0.760 0.81 ug/1 5.42 77.4 (0.00. 30.0) 

riM X !.04 0.810 0.83 ug/1 2.67 80.2 (0.00- 30.0) 
NitrCfbenzene 1.04 0.700 0.75 ug/1 6.40 7l.7 (0.00- 30.0) 

RDX 1.04 0.740 0.79 ug/1 6.19 75.7 (0.00. 30.0) 

TETRYL 1.04 0.820 0.76 tlg/1 7.21 73.3 (0.00. 3 0.0) 

m-Dinitrobenzene !.04 0.790 0.83 ug/1 4.43 79.4 (0.00- 30.0) 

m-Nitrotoluene 1.04 0.770 G.Sl ugll 4.16 77.5 (0. 00 • 3 0.0} 

o-Nitrotolucne 1.04 0.760 ().80 ugll 4.55 76.8 (0.00. 30.0} 

p-Nitrotoluene 1.04 0170 0.83 ugll 7.09 80.0 (0. DO • 3 0.0} 

sym· Trinirrobenzene l04 0.850 0.87 ugll 2.74 83.7 (0.00- 30.0) 

*I ,2-Di nitrobet~zene 0.519 0.46 ugll 89.1 (75.6. 121.) 
QC646834 9909228-45MS 158012 
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QC Summary Report 

Project Description: RFP#AJ2480A 

cc: SNLS00396 L-ab. Sam pit ID: 9909228% Report Date: Octob~ 07, !999 Page 20 of33 

·---· -· ·---·---- -------
S2mple!Para meter Type Batch NOM Sample Qual QC Units JU'D% REC% k;ange Analyst Date TUDe ------ ·---· --------

2,4,6-Trinitrotoluene 800 u ND 8:20 ug/lcg 103 (64.9- 165.) JL W 09/21/99 1625 
2,4-Dinitrotoluene soo u ND 770 ugllcg 96.5 (65.8- 161.} JLW 09121/99 1625 
2,6-Dinitroto]uene soo u ND 730 uglkg 91.4 (59.7- 153.) 
2-Amino-4,6-dinitrotoluene 800 u ND 830 ugllcg 103 (70.0- 130.) 
4-Amino-2,6-dinitrololuene .800 u ND 840 uglkg 105 (70.0- 130.) 
HMX 800 u ND BOO uglkg 100 (54.9 - 157 .) 
Nicrobeozene .800 u ND 740 ug!kg 92.6 (66.4. ]57.} 

RDX 800 u ND 750 uglkg 93.8 (6LJ. 155.) 

TETRYL 800 u ND 700 ug/l:g 87.5 (55.9- 147.) 

m-Dinitrobenzene 800 u ND 770 Ug/kg 95.8 (65.5- 162.) 
m-Nitroto1uene 800 u ND 780 ug!kg 97.1 (63.8 -155.) 
o-Nitrotoluene &00 u ND 790 ug/l:g 98.6 {63.5 - 155 .) 
p-Nitrmoluene 800 u ND 790 ugl],(g 98.9 (64.1 - 153.} 
sym-TrinitrObenzene 800 u ND 800 ug/lo:g 100 (57.5- 149.) 

*I ,2-Dinitrobenz;ene 400 380 ug/kg 94.3 (71.6- 108.) 
QC646839 9909228-63MS l5B013 

2,4,6-Trinitrotoluene 1.04 u ND 0.87 ugf! 84.1 (66.2- 127.) JSP 09/!0199 1537 

2,4-Dinitrotoluene 1.04 u ND 0.&4 ug/1 80.6 (70.1- 127.) 

2,6-Dinitrotoluene l.04 u ND 0.83 ugll 80.0 (62.8 - 134.) 
2-Amino-4,6-dinitro!o1uene 1.04 u ND 0.83 ugll 79.5 (58.7- 134.) 

4--Amino-2,6-dinitrotoluene 1.04 u ND 0.&2 ugfl 79.2 (56.3 - 14-5.) 
HMX 1.04 u ND 0.80 ugll 768 (63.8- 145.) 

Nitrobenzene 1.04 u ND 0.74 ugll 71.6 (57.6-119.) 
RDX 1.04 u ND 0.&2 ugll 78.6 (64.9- r 33.) 

TETRYL 1.04 u ND 0.84 ugll 80.5 (68.0- 133.) 

m-Dinitrobenzcne 1.04 u ND 0.81 ugll 78.2 (10.8- 125.) 
m-Nitrotolucnc 1.04 u ND 0.79 ug/1 76.4 (56 5- 121.) 
o-Nitrotoluene 1.04 u ND O.H ugll 79.4 (55.4- 121.) 
p-Nitroto\uene 1.04 u ND 0.81 ugll 77.5 (63.8- 1 13.) 

sym-Trinitrobenzene 1.04 u ND 0.8S ug!l 84.4 (67 .7- 113.) 
•!,2-Dinitrobenzene 0.519 0.48 ugll 92.0 (75.6- 121.) 

QC646&35 9909228-4-SMSD 158012 

2,4,6-Trinitrotoluene 800 u ND 750 uglkg 9.75 93.5 (0.00- 30.0) JlW 09/21!99 !707 
2,4-Dinitrotoluene 800 u ND 700 uglkg 9.68 87.6 (0.1)()- 30.0) 
2,6-Dinitrutolueoe 800 u ND 670 ugfkg 8.44 84.0 (0.00- 30.0) 
2-Amino-4,6-dinicrotoluene 800 u ND 770 ugflcg 7.39 96.0 (0.00- 30.0) 
4-Amino-2,6-dinitruroluene 800 u ND 760 ugfkg 9.53 95.1 (0.00- 30.0) 
HMX 800 u ND 780 uglkg 2.77 97.4 (0.00- :30.0) 
Ni!robenzene 800 u ND 6'}0 uglkg 6.86 86.5 (0.00- 30.0) 
RDX 800 u ND no ugfkg 3.91 90.2 (0.00- 30.0) 
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QC Summary Repon 

Project D~cription: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 990922&% Report Date: October 07, 1999 Page 22 of33 

---- .. -·- -· ····~ ···~~------ -----· 
Sample!Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Rangt Analyst Date Time 

·----· ----·-
PCB-1242 u ND ug/1 JC 09121199 2207 
PCB-1248 u ND ug/1 
PCB-1254 u ND ugfl 

QC647093 LCS 158065 
PCB-1260 33.3 25 u,g'kg 16.3 {53 6- 137) JC 09123/99 (}232 
~4CMx 6.67 3.0 uglkg 44.6 (25.3 - 11 0.) 
•ni':Cachlorobiphenyl 6.6'7 4.0 ug!kg 59.9 (46.8- 131.) 

QC649!05 LCS 158568 
PCB-1260 1.00 0.84 ug/1 84.0 (54.5 - 126.) JC 09121/99 2226 

*4CMX 0.200 0.15 ug/1 72.9 (31.0- 126.) 

'"Decachk>robi phenyl 0.200 0.12 ug/1 61.0 (39.0- 133.) 
QC647094 LCSDUP 15806.5 

PCB-1260 33.3 25.0 26 ug!kg 0.393 76.6 (0.00- 36.0) JC 09123199 0251 

"4CMX 6.67 2.8 ug/kg 42.7 (25.3 - I 10.) 

"Decachlorobiphenyl 5.67 4.0 ug/kg 59.3 (46.8- 131.) 

QC649106 LCSDUP 1.58568 
PCB-1260 1.00 0.840 0.83 ugfl 1.20 83.0 (0.00- 39.6) JC 0912ll99 2244 

"4CMX 0.200 0.12 ug/1 61.5 (3 J.O - 126.) 

*Decachlorobiphenyl 0.200 0.12 ug/1 62.3 (39 .0- I 33.) 
QC64709S 9909228-45MS 158065: 

PCB-1260 33.3 u ND 25 uglkg 76.0 (31.5 - 159.) JC 09/23/99 0309 

*4CMX 6.67 3.4 uglkg 5Ll (25.3- 110.) 
*Or::cachlorobiphenyl 6.67 4.0 uglkg 59.5 (46.8- I 31.) 

QC647096 99092.28-45MSD 158065 
PCB-1260 33.3 u ND 25 nglkg 0.79~ 75.4 (0.00 - 26.2) JC 09123/99 03 28 

*4CMX 6.67 3.3 uglkg 49.3 (253 -110.) 
•necachlorobiphenyl 6.67 3.9 uglkg 58.9 (46.&- 131.) 

• represent a surrogate. 
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QC Summary Report 

Project Description: RFP #Al2480A 

cc; SNLS00396 Lab. Sample ID: 9909228% RePQli Date: October fJ7, 1999 Page 23 of33 

·--- ·----·· ---··· 
Sample/Parameter TYPe Batch NOM Sample Qual QC Units RPD% REC% Raoge Allalyst Date Time .. ________ 

··-----· 
Metals AnaJy$iS 
QC647057 BLANK 158059 

Mercury J 0.00845 mglkg RMJ 09/17/99 1503 

QC647168 BLANK 158086 
Mercury u ND mgfl RMJ 09/1 0199 1259 

QC647061 9909228-45DUP 158059 

Mercury J 0.0110 mg/k.g 141"* (0.00- 17.0) RMJ 09/17199 1540 

QC647058 LCS 158059 

Mercury 5.29 5.18 mg!kg 97.9 (57.9- 134.) RMJ 09/17199 1505 

QC647169 LCS 158086 
Mercury 0.00200 0.00195 mg/1 97.5 (81.5- 124.) RMJ 0911 0199 I.S03 

QC647059 LCSDUP 158059 

Mercury 5.29 5.18 5.27 mg!kg 1.83 99.7 (0.00- 15.6) RMJ 09!17199 1507 

QC647170 LCSDUP 158086 

Mercury 0.00200 0.00!95 O.Cl0197 mgll 1.25 98.7 (0.00- 16.3) RMJ 09/10199 1302 

QC647060 9909228-45MS 15"8059 

Mercury 0.328 J 0.00189 0.352 mglkg 107 (64.6- 136.) RMJ 09!17/99 1539 

QC646852 BLANK 158015 

Arsenic u ND mgll MBL 09/13/99 0813 

Barium u ND rngl! 
Cadmium u NO mgll 
Chromium u ND mg!l 
Lead u ND mgll 
Selenium u ND mgll 
Silver u ND mgll 

QC646904 BLANK !58023 

Arsenic u ND mg/kg MBL 09/21/99 1621 

Barium u ND mgfkg 

Cadmium u ND mglkg 
Chromium u NO mg/kg 
Lead u ND mglkg 

Selenium u ND mg!kg 

Silver 0.282 mglkg 

QC646853 LCS 158015 

Arsenic 1.00 1.04 mg/1 104 (89.5 - 112.) MBL 09/13/99 0818 

Barium 1.00 1.05 mg/1 105 (90.7 -Ill.) 
Cadmium 1.00 1.03 mg/1 103 (90.7- liS.) 
Chromium 1.00 !.OS rng/1 105 (90.0 - 111.) 
Le<Jd 1.00 1.03 mgll 103 (89.3 - I J 4.) 

Selenium l.OO 1.02 mg/1 102 (87.2- 109.) 
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QC Summary Report 

Project Del;cription: RFP#AJ248DA 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Pag<: 24of 33 

---· -----· -----· -----
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range APalyst Date Time 
---- ... -----

Silver l.OO 1.10 mg/l 110 (90.9 -116.) MBL 09113199 08l8 

QC64690S LCS 158023 

An;enic 55.8 62.8 mglkg 112 (84.6- 133.) MBL 09121}99 1628 

Barium 70.1 81.5 mglkg 116 (89.7- 154.) 

Cadmium 176 216 mg/kg 123** (77.5- 116.) 

Chromium 48.3 53.9 mg./kg 1J2 (73.0- I 50.) 

Lead 53.9 64.8 mglkg 120*"' (80.4- 117.) 

Selenium 58.5 64.3 mglkg llO (86.(i - 122.) 

Silver 142 129 mglkg 9].1** (93.2- 130.) 
QC646854 LCS DUP 158015 

Aroenic UJO 1.04 1.08 mg/1. 3.76 108 (0.00- 20.0) r-.mL 09113199 0824 
Barium (.00 1.05 1.09 mgll. 3.66 109 (0.00- 20.0) 

Cadmium l.OO 1.03 lln m~ 4.28 107 (0.00 - 20.0) 

Chromium 1.00 1.05 1.09 mgll 4.01 109 (0.00- 20.0) 

~d 1.00 1.03 1.08 mg/1. 438 LOB (0.00- 20.0) 

Selenium 1.00 1.02 1.06 mg/1 4.08 106 (0.00- 20.0) 

Silv~r 1.00 1.10 1.14 mg/1 3.46 ll4 (0.00- 20.0) 

QC646906 LCS DUP !58023 

Arsenic 58.6 62.8 62.3 mglkg 5.66 106 (0.00- 22.3) MBL 09/21199 1634 

Bar:ium 73.6 81.5 80.4 mg/kg 6.29 109 (0.00 - 21.4) 

Cadmium 185 216 210 mglkg 7.67.. 114 (0.00. 14.3) 

Chromium 50.7 53.9 53.1 mglkg 6.45 105 (0.00- 21.1) 

Lead 56.6 64.8 63.0 mglkg 7.82 Ill (0.00 - 20.!) 

Selenium 61.4 64.3 64.8 mglkg 4.09 106 {0.00- 22.4) 

Silver 149 129 140 mglkg 3.14 94.0 (0.00- 18.5) 

QC646908 99Q9228-45MS !58023 

Arsenic 48.5 2.78 44_2 mgt];g 85.4 (71.5- 114.) MBL 09/21/99 1915 

Barium 48.5 59.1 174 mgll;g 236** {65.7- 127.) 

Cadmium 48.5 u ND 41.3 mglkg 85.2 {76.0-ll8.) 
Chromium 48.5 11.0 52.9 mglkg 86.2 (74.0- J 22.) 

Lead 48.5 7.75 49.2 mglkg 85.5 (70.6- 123.) 
Selenium 48.5 u ND 39.6 mg!kg 81.7 (67.4- 113.) 

Silver 48.5 0.503 47.5 mgll:g 97.0 (759-124.} 

QC646909 9909228-45MSD 158023 
Arsenic 4&.5 2.78 44.6 mglkg 0.&56 86.2 (0.00- 16.3) MBL 00/2.1/99 192] 
Barium 48.5 59.] 103 mg/Jig 89.4"'* 90.1 (0.00 - 23.2) 

Cadmium 4&.5 u ND 40.3 mg/kg 2.47 83.1 (0.00-10.3) 
Chromium 48.5 11.0 51.7 mglkg 2.85 83.8 (0.00 - 19.3) 

Lead 48.5 7.75 49.7 mg/kg !.09 86.5 (0.00- 20.3) 
Selenium 4B.5 u ND 38.6 mgll:g 2.61 79.6 (0.00- 17.0) 
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Project Description; RFPnAJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Date: October07, 1999 Page 25 of 33 

·----·--------
Sample/Parameter 

Silver 

'fype Batch 

QC646907 9909228-45SERIAL 158023 

Aisenic 
Barium 

Cadmium 
Chromium 
Lead 
Selenium 
Silver 

NOM Sample 

4U 0.503 

Qu.aJ QC Units 

47.3 mglkg 

3.74 mglkg 
60.6 mglkg 

u NO mgllc:g 
11.7 mglkg 
8.13 mglkg 

u ND mg/kg 

2.52 mglkg 

----·· 
RPD% REC'i"o Range Analyst Dat~ Time 

-·---... 
0.489 95.5 (0.00- 14.7) MBL 09121/99 1921 

29.6 (-) MBL 09121/99 1909 

2.45 (-) 

0.00 (-) 

5.44 (·) 

4.75 (·) 

0.00 (·) 

133 [-) 
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CASE NARRATIVE 
SNLS 

SDG#99228S 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 Third 
Edition, Method 8082, Revision 0, September, 1994: 

Laboratory Number 

9909228-02 
9909228-06 
99{)9228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
990922&-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647092 
QC647093 
QC647094 
QC647095 
QC647096 

System Configurati{)D! 

Sample Description 

050109-003 .89938-SPl-BHl-9.5-S 
050049-003 SOLA.RDETOX-DFl-BH3-
050050-003 SOLiill.DETOX-DF l-BH3-
050052-003 SOLARDETOX-DF l-BH2-
050053-003 SOLARDETOX-DFI-BH2-
050055-003 SOLARDETOX-DFI-BHI-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWI-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHI-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DFI-BH2-7-S 
050066-003 LFR-DFI-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF1 -BHJ-12-S 
PBLKOl (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOlLCSD (Laboratory Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS (Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MSD (Matrix Spike Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 6890 
Series models. All gas chromatographs are configured with dual ECD detectors and splitless injections. 
The HP systems are equipped with electronic pressure control (EPC). 

Chr-omatogrspbic Column: 

ChroiDlltogrnphic separation ofanalytes of interest are accomplished through analysis on one of the 
following columns: 

99228S- PCB 
Page I of 4 
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J&Wl: DB-5 (5%-Pbenyl)-methylsiloxane 30m x 025 mm x 0.25 urn 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 urn 

J&W2: DB-5 (5%-Phenyl)-rnethylsiloxane 30m x 0.32 mm x 1.0 urn 
DB-1701 Durabond stationary phase* 30m x 0.32 mm x 0.5 um 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30 mx 0.53 rnm x 0.5 um 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 m.m x 0.5 urn 
DB-XLB * 30m x 0.53 mm x 1.5 urn 

J&WS: DB-XLB *30m x 0.25 mm x 0.25 urn 
DB-17MS (50%-Phenyl)-rnethylsiloxane 30m x 0.25 mrn x. 0.25 urn 

+ Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
follo>ving instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECD5 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECDIECD 
HP 6890 Series GC ECD/ECD 

HP 5890 Series IT Plus GC ECD/ECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&W5 
J&WS 
J&WS 

All samples were prepared in accordance wjth accepted procedures. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exc~eded the %D acceptance 
criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %0 Bias 
008B0801 09122199 1205 Aroclor-1221 23.8 (+)Bias 
053B5301 09/23/99 0156 Decachlorobiphenyl 32.0 (+)Bias 
064B6401 09/23/99 0518 Decachlorobi pheny 1 39.0 (+)Bias 
075B7501 09/23199 0842 Decachlorobiphenyl 43.0 (+)Bias 
0&6B8601 09/23/99 1205 Decachl orobipheny I 33.5 (+)Bias 

99228S- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compoWldS 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent ofwlrich the indicated %D value exceeds the upper limit of 
15% or 30%. None ofthe above target analytes were detected in any ofthe sample. Thus, the non
compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl recovery 
was below acceptance limits on one analytical column (DB-XLB) in sample 9909228-02. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix. spikes (MS) and matrix. spike duplicate (MSD) were analyzed on the fo11owjng sample 
number: 

9909228-45(050064-003 LFR-DFl-BHI-7-:MSIMD) 

All of the analyte recoveries in the MS and MSD were within the required acceptance limits. 

All relative percent differences (RPDs) between the MS and MSD recoveries were within the required 
acceptance limits. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits . 

.A..ll analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228S- PCB 
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Copies of manual integration peak profiles are included in the application raw data sectjon of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated 'With this SDG. 

The preceding narrative has been reviewed by: /..1~ Q~Date: I D / L.j l S-g 

99228S- PCB 
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CASE N ARRJ.\ TIVE 
SNLS 

SDG#99228W 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 
Third Edition, Method 8082, Revision 0, September, I 994: 

Laboratory Number 

9909228-66 
9909228-66RE 
QC647334 
QC647335 
QC647336 
QC649104 
QC6491DS 
QC649l06 

System Configuration: 

Sample Description 

050069-012 LFR-DF1-BH3-PCB 
050069-012 LFR-DF1-BH3-PCBRE (Re-Extract) 
PBLKOl (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOlLCSD (Laboratory Control Sample Duplicate) 
PBLK02 (Method Blank) 
PBLK02LCS (Laboratory Control Sample) 
PBLK02LCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes the following instruments for ex"trar.::table semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 
6890 Series models. All gas chromatographs are configured with dual ECD detectors and splitless 
injections. The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographic separation ofanalytes of interest are accomplished through analysis on one ofthe 
following columns: 

J&Wl: DB~S (5%-Phenyl)-methylsilox.ane 30m x 0.25 mm x. 0.25 urn. 
DB-17MS (50%-Phenyl)-methylsilox:ane 30m x 0.25 mm x 0.25 um 

J&W2: DB-5 (5%-Phenyl)-methylsjloxane 30m x 0.32 nun x 1.0 urn 
DB-1701 Durabond stationary phase* 30m x 0.32 nun x 0.5 urn 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 rom x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-me1hylsiloxane 30m x 0.53 mm x 0.5 urn 

J&W4: DB-608 Durabond stationary phase+ 30m x 0.53 nun x 0.5 um 
DB-XLB * 30m x 0.53 nun x 1.5 urn 

J&WS: DB-XLB * 30m x 0.25 mm x 0.25 urn 
DB-17MS (50%-Pbenyl)-methylsiloxane 30m x 0.25 mm x 0.25 um 

* Durabond and DB-XLB are trademarks of J & W. 

99228W -PCB 
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Instrument Configuration: 

The samples reported in thls Sample Delivery Group (SDG) were analyzed on one or more of the 
fo1lowing instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual fonn headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD!ECD 
HP 6890 Series GC ECD!ECD 
HP 6890 Series GC ECD!ECD 

HP 5890 Series II Plus GC ECDJECD 
HP6890 Series GC ECD!ECD 
HP6890 Series GC ECDIECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&WS 
J&WS 
J&WS 
J&W5 

All samples were not prepared in accordance with accepted procedures. Sample 9909228-66 was 
re-extracted out of holding to investigate low surrogate recoveries. Both extractions have been 
provided in this data package. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D 
acceptance criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
003F030l 09/13/99 1732 Aroclor-1 016 15.4 (+)Bias 

Aroc1or -12 60 20.2 (+)Bias 
004F040l 09/13/99 1751 Aroclor-1254 29.0 (+)Bias 
005FOS01 09/13/99 1809 Aroclor-1248 15.8 (-)Bias 
007F0701 09/13/99 1846 Aroclor-1232 34.0 (+)Bias 
007B0701 09/13/99 1846 Aroclor-1232 42.8 (+)Bias 
008F0801 09/13!99 1905 Aroclor-1221 148.0 (+)Bias 
008B0801 09/13/99 1905 Aroclor-1221 85.8 (+)Bias 
019Fl901 09/13/99 2228 Aroclor-1260 18.2 (+)Bias 
019B 1901 09/13/99 2228 Aroclor-1 016 16.2 (+)Bias 
026F2601 09/14/99 0037 Aroclor-1 0 16 15.4 (+)Bias 

Aroclor-1260 23.0 (+)Bias 
026B260l 09/14/99 0037 Aroclor-1016 17.2 (+)Bias 
008F0801 09/21/99 1236 Aroclor-1221 26.6 (+)Bias 
008B0801 09/21199 1236 Aroclor-1221 21.8 (+)Bias 

99228W ·PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit 
of 15% or 30% . None of the above target analytes were detected jn any of the sample. Thus, the 
non-compliant %D values has no adverse effects on the data. 

Negative bias of analytical data is a result of instrUment response for the indicated compounds 
decreasing as the analytical sequence proceeds. The degree to which a decrease in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit 
of 15% or 30%. The above targets exhibiting a decrease i.n sensitivity were not needed for 
confirmation. Thus, the non-compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

.L\11 surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl 
surrogate recoveries were below acceptance limits in sample 9909228-66. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit 

Spike Analyses~ 

The matrix spikes were analyzed on a sample in a different SDG. 

Laborator-y Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228W- PCB 
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Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

, .AcJ... 
f,.~ 

The preceding narrative has been reviewed by:tf... Jf'l,.].~~v.Date: _?('I<:;)/ t.( \ ~~ 
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Case Narrative for 
SNLS 

SDG99228W 

Metals Analysis by I CP 
MercUr}" Analysis by CV AA 

Sample Preparation and Analysis 
The following samples were digested using EPA SW846 methods 3005A for ICP and 
7074A for mercury and analyzed using methods 60lOB (ICP) and 7470A (CV AA): 

Laboratory Identification 
9909228-61 
QC646852-ICP 
QC646853-ICP 
QC646854-1CP 
QC647168-CV AA 
QC647169-CVAA 
QC647170-CV AA 

System Configurations 

Samole Description 
050069-007 LFR-DF1-BH3-RCRA 
Preparation Blank (PBW) 
Laboratory Control Sample (LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 
Preparation B1ank (PBW) 
Laboratory Control Sample {LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 

ICP analysis was perfonned on a Thenno Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray c~amber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pmnp flow rate of 140 RPM (2.0 mUmin sample uptake rate), argon gas flows 
of 15 Um.in and 0_5 Umin for the torch and auxiliary gases. and a nebulizer pressure 
setting of 26 PSL 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FTh.{S-400) automated mercury analyzer_ The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm .· Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/min and nitrogen carrier gas rate of 5 L/min. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
The percent recovery for mercury in the CRDL was outside <Jf the advisory limits. The 
result for cadmium in the ICS-A was below the negative CRDL; therefore, the sample 
results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

SNLS SDG# 99228W 
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Blanks 
All the preparation blanks and continuing calibration blanks met all quality control 
criteria. 

Spike Analyses 
No sample from this sample delivery group (SDG) was designated as the quality control 
sample for the JCP or the CV AA batches. A sample from SNLS SDG 99257W was 
designated as the quality control for the CV AA batch. A sample from SNLS SDG 99158 
was designated as the quality control sample for the ICP batch. These batches included a 
matrix spike (MS) and a sample duplicate (DUP). The percent recoveries (%R) obtained 
from the MS analyses are evaluated when the sample concentration is less than four times 
(4X) the spike concentration added. The relative percent difference (RPD) obtained from 
the DUP is evaluated when the sample is greater than five times (5X) the contract 
required detection limit (RL). Quality control criteria were met for %R and RPD for all 
applicable parameters for the selected QC batches. 

Serial Dilution Analysis 
The designated quality control sample in the ICP batch (from SDG 99158) underwent a 
serial dilution analysis and met the quality control criteria of <10% for all applicable 
analytes. The acceptance criteria only applies to those elements greater than 50X the 
IDL. 

Laboratory Control Samples 
The laboratory control samples (LCSW) and the laboratory control sample duplicate 
(LCSD) met the quality control acceptance criteria for %R and RPD for all applicable 
parameters. 

Sample Dilutions 
No sample dilutions were required for this SDG. 

Nonconformance Reports 
No nonconformance report was issued for this SDG. 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been determined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the fonns generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Form 3a) or two (e.g., Forms l, Sa, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hWidredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

SNLS SDG# 99228W 
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The preceding narrative has been reviewed b~tVfo ::?Jah~ 
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Case Narrati:ve for 
Sandia National Laboratories 

SDG 992288 

Metals An~ysis by ICP 
Mercury Analysis by CV AA 

Sample Analysis 
The samples were analyzed for metals using SW-846 method 6010B (ICP) and method 
7471A (CVAA): 

Laboratory Identification Sample Description 
9909228-02 050109-003 B9938-SP1-BH1-9.5-S 
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DFl-BHl-
9909228-21 050056-003 SOLARDETOX-DFl-BHl-
9909228-24 050057-003 SOLAR 9981A-SP1-BID 
9909228-27 050058-003 SOLAR 9981A-SP1-BH1 
9909228-30 050059-003 SOLAR 9982-DWl-BHl-
.9909228-33 050060-003 SOLAR 9982-DWl-BHl 
~909228-36 050061-003 SOLAR 9982-DWl-BHI 
9909228-39 050062-003 LFR-DFl-BHl-7-S 
9909228-42 050063-003 LFR-DFl-BHl-12-S 
9909228-45 050064-003 LFR-DF1-BH1-7-MS/1.ID 
9909228-48 050065-003 LFR-DF1-BH2-7-S 
9909228-51 050066-003 LFR-DFl-BH2-12-S 
9909228-54 050067-003 LFR-DF1-BH3-7-S 
9909228-57 050068-003 LFR-DF1-BH3-12-S 
QC646904-ICP Preparation Blank (PBS) 
QC646905-ICP Laboratory Control Sample (LCSS) 
QC646906-ICP Laboratory Control Sample Duplicate (LCSSD) 
QC646907-ICP 050064-003 LFR-DFl-BHl-7-MSIMDL-Serial 

QC646908-ICP 

QC646909-ICP 

QC647057-CV AA 
QC647058-CVAA 
QC647059-CV AA 
QC647060-CV AA 

QC64706l-CV AA 

Dilution (SD) 
050064-003 LFR-DF 1-BHl-7 -MS/MDS-Matrix 
Spike (MS) 
050064-003 LFR-DFl-BHl-7-MS/MDSD-Matrix 
Spike Duplicate (MSD) 
Preparation .Blank (PBS) 
Laboratory Control Sample (LCSS) 
Laboratory Control Sample Duplicate {LCSSD) 
050064-003 LFR-DFl-BHl-7-MS/MD S-Matrix 
Spike (MS) 
050064-003 LFR-DFl-BHl-7 -MSIMDD-Sample 
Duplicate (DUP) 

SNLS SDG# 99228S 
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System Configurations 
ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mL/min sample uptake rate), argon gas flows 
of 15 Llmin and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
{FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nrn. Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/rnln and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW84 6 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
Tbe percent recoveries for arsenic and mercury in the CRDL standard were above the 
advisory limits. The cadmium result in the ICSA was below the negative CRDL; 
therefore, the sample results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

Blank.s 
The preparation and calibration blanks met all quality control criteria.. 

Spike Analyses 
Sample 050064-003 LFR-DFJ-BHl-7-MS/MD was designated as the quality control 
sample for the ICP and CV AA batches. Each batch included a matrix spike (MS), a 
sample duplicate (DUP-CV AA), or a matrix spike duplicate (MSD-ICP). The percent 
recoveries (%R) obtained from the MS analyses are evaluated when the sample 
concentration is less than four times ( 4X) the spike concentration added. The relative 
percent difference (RPD) obtained from the DUP is evaluated when the sample is greater 
than five times (5X) the contract required detection limit (RL). The matrix spike met the 
recommended quality control criteria for percent recovery (75%-125%} for all applicable 
parameters, with the exception of barium, as indicated by the "**"qualifier. The relative 
percent differences (RPD%) between the sample and the MSDIDUP were within the 
acceptance limits of $20% for all elements, with the ex<:eption of mercury and barium, as 
indicated with the: "**" qualifier. The mercury result for QC647061 contains "**" 
qualifier flags for the DUP analysis; however, the result was not considered a QC outlier 
because the concentration does not meet the 5X CRDL evaluation criteria listed above. 
The QC Summary Report is generated by LIMS, which is not programmed based on 
pro gram-specific EPA Inorganlcs Functional Guidelines validation criteria. 

SNI.S SDG# ~228S 
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Laboratory Contro1 Samples 
The laboratory control samples (LCSS) and the laboratory control sample duplicates 
(LCSD) met the quality control acceptance criteria for %R and RPD, with the exception 
of cadrniwn, lead, and silver, as indicated by the "**" qualifier. These elements have 
been identified as QC outliers based on comparison of their %R to laboratory-derived 
statistical process control (SPC) limits present in LIMS; however, all recoveries fall with 
in the certified acceptance limits supplied by the standard manufacturer. 

Serial Dilution Analysis 
The serial dilution sample (sample 050064-003 LFR-DFl-BHl-7-MS/MD) for the ICP 
batch met the quality control criteria of <1 0% for all analytes, with the exception of 
arsenic and silver. The acceptance criteria only applies to those elements greater than 
50X the IDL. This is a tool used to monitor matrix enhancement or suppression caused 
by interferences present in the sample. 

Sample Dilutions 
All samples for the ICP batch were diluted at 2X. The LCSS and the LCSSD were 
diluted at 5X. For the CV AA batch all samples were analyzed undiluted, with the 
exception of the LCSS and LCSSD, which were analyzed at a 2X dilution. All samples 
are diluted to bring over-ranged targets within the instruments linear range and/or to 
elinilnate potential mineral element interferences. 

Nonconfonnance Reports 
There were no nonconformance reports associated with this sample delivery group 
(SDG). 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. AJl qualifiers assigned for this SDG have been detennined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Form 3a) or two (e.g., Fonns l, 5a, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hundredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

The preceding narrative bas been reviewed by:{]&~ 

Date: _A-=-~-ij_/---'--9----=-'-j __ 
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TOTAL CYANIDE 

Case Narrative for 
SNLS 

SDG#99228S 

Analytical Batch Number: 158110 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-02 
9909228-36 
9909228-39 
9909228--42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647276 
QC647277 
QC647278 
QC647279 
QC647280 

Sample Preparation: 

Sample Description 

050109-003 B9938-SP1-BH1-9.5-S 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DF1-BH1-7-MSJMD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-l2-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFl-BID-12-S 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

All samples were~ prepared in accordance with a~;cepted p(ocedures. A Perstorp Midi
Still c:tistillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution lli colorimetric autoana1yzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-45 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Conunents: 

Due to Hurricane Floyd this batch was ron on two different days with several days in 
between. 
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TOTAl, CYANIDE 

Analytical Batch Number: 158099 

Analytical Method: EPA SW846 90 12A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
QC647234 
QC647235 
QC647236 
QC647237 
QC647238 

Sample Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPI-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
Duplicate of 9909228-33 
Matrix Spike of 9909228-33 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution lli colorimetric autoanalyzer. 
!he instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

Ko target aoalytes were detected in the method bLank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample ~umber. 

9909228-33 

All analyte recoveries in the matrix spike were within the required acceptance limiL'l. 

Laboratory Control Samples: 

All analytc recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
tbe required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore. the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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CYANIDE 

Case Narrative for 
SNLS 

SDC'cr# 99228W 

Analytical Batch Number: 158008 

Analytical Method: EPA 9012A 

Laboratory Number 

9909228-64 
QC646808 
QC646809 
QC646810 
QC646811 
QC646812 
QC646813 
QC646814 

Sample Preparation: 

Sanwle Description 

050069-010 LFR-DF1-BH3-CN 
Duplicate o£9909156-05 
Matrix Spike of9909156-05 
Duplicate of 9909228-64 
Matrix Spike of9909228-64 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Sti1l distillation unit was used for the distillation. 

Instrument Calibration: 

The instroment used was an AJpkem Flow Solution III colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. · 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix. spikes were run on the following San1ple !"umbers. 

9909156-05 and 9909228-64-

The matrix spike for 9909156-05 was outside the required acceptance limits due to 
matrix interference. The matrix spike for 9909228-64 was within the required 
acceptance limits. 

Laboratory Contr<1l Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158555 

Analytical Method: EPA SW846 7196A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
QC649065 
QC649067 
QC649068 
QC649069 
QC649070 

Sample Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
D50050-{)()3 SOLARDETOX -DFl-BH3-
D50052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
Duplicate of 9909228-06 
Matrix. Spike of 99{)9228-06 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

Ali samples were prepared in accordance w1th accepted procedures. 

Instrument CaUbration: 

The instrument used was a Sequoia-Turner Mode1340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time_ 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-06 

All analyte recoveries in the matrix spike were within the required acceptance limits. 
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Laboratory Control Samples; 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments= 

An insoluble LCS was run with this batch. It showed 97% recovery. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158556 

Ana1ytical Method: EPA SW846 7196A 

Laboratory Number 

9909228-02 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC649071 
QC649072 
QC649074 
QC649075 
QC649077 
QC649078 
QC649079 

Sample Preparation: 

Sample Description 

050109-003 B9938-SPI-BH1-9.5-S 
050055-003 SOLARDETOX-DFl-BHI-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPI-BHI 
050059-003 SOLAR 9982-DWI-BHI-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DFl-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFI-BH3-12-S 
Duplicate of 9909228-18 
Matrix Spike of9909228-18 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrmnent Calibration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

437 



Rlanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9909228-18 and 9909228-45 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports; 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

An insoluble LCS was run with this batch. It showed 95% recovery. 

The preceding narratives have been reviewed by :.-'rf'"-'-l J!....!.-.~~'-f._{;f __ Date: /0 )6+hi 
Tl 
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HE~~VALENTCHROM~ 

Analytical Batch Number: 157999 

Analytical Method: EPA 7196A 

Laboratou Number 

9909228-65 
QC646774 
QC646775 
QC646776 
QC646777 
QC646778 

Instrument Calibration: 

Sample Description 

050069-011 LFR-DFl-BH3-CR6+ 
Duplicate of9909228-65 
Matrix Spike of9909228-65 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Blank 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoverjes in the laboratory control sample were within the required 
acceptance limits.All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 
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Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this batch. 

The above narratives have been reviewed 'oy~ Date:-rf::...,O j'-'o_t'+j-'J_,_j __ 
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QC Summary Report 

Pcojcct Description: RFP #AJ2A80A 

cc: SNLS00396 Lab. Sample fD; 990922.8% Report D11.te; October 07. 1999 Page 26 of 33 

-------·- ·----
S.ample/Pararneter Type Batch NOM Sample Qual QC Unii!J RPD'lli REC% Range Analyst Date Time 

--- -----
General Olemistry 
QC646812 BLANK 158008 

Cyanide. Total u l'o'D mgfl JLP ()9(1J/99 1441 

QC647236 BLANK 158099 

Cyanide, l'otal u ND mgllcg JLP 09fl 0/99 J 545 
QC647278 BLANK !58110 

Cyanide, Total u ND mg!kg JLP 09/14/99 1126 

QC6468JD 9909228-64DUP 158008 
Cyanide, Totfll u ND mgfl o.oo (0.00- 20.0) JLP 09(1)199 \431'1 

QC647234 9909228-33DUP 158099 

Cyanide, Total u ND mgfkg 0.00 (0.00- 30.0) JI.J> 09/10/99 1541 

QC647276 9909228-45DUP 158110 

Cyanide, Total 1 0.1 82 mg!l<.g 200"* {0.00 - 30.0) JLP 09117/99 1719 

QC646813 LCS 158008 
Cyanide, Total 0.100 0.0800 mg/1 80.0 (75.0- 132.) JLP 09113/99 1442 

QC647237 1.-CS 158099 

Cyanide, Total 5.00 3.89 mglkg 77.7 (60.0- 125.) JLP 0911 0199 1546 
QC647279 LCS 158110 

Cyanide::, Total 5.00 3.54 mgfkg 70.7 (60.0- 125.) JLP 09/14199 1128 

QC646814 LCSDUP 158008 
Cyanide, Total 0.100 0.0800 0.0&55 mg/1 6.66 85.S (0.00- 20.0) Jt.P 09/13/99 1444 

QC647238 LCSOUP 158099 

Cyanide, Total 5.00 3.89 3.B7 mglkg 0.515 T/.3 (0.00- 30.0) JLP 09fl0199 1547 

QC647280 LCS DUP 158JIO 
Cyanide. Total 5.00 3.54 4.15 mgfkg 16.0 83.0 (0.00- 30.0) JLP 09/14/99 1129 

QC6468!l 9909228-64MS 158008 

Cyanide. Total 0.100 u ND 0.0752 rngll 75.2 (75.0- 125.) JLP 09/13199 1440 

QC547235 9909228-33MS 158099 

Cyanide:, To:al 4.99 u ND 4.09 mgl](g 81.9 (70.0 - 130.) JLP 09110/99 1543 
QC647277 9909228-45MS 158110 

Cyanide. Total 4.98 u Nri 3.64 mglkg 73.1 (70.0- 130.) JLP 09114/99 1117 
QC646778 BLANK 157999 

Chromium, Hexavalent u ND mgiJ LAA 09/08/99 1900 
QC649069 BLANK I 58555 

Chromium, He7>avalent u ND mgfkg JBK 09!21199 1430 
QC649078 BLANK 158556 

Chromium, Hexavalent u ND mg!kg 
QC646774 9909228-QSDUP 157999 

Chromium, Hexavalent u ND m~lf 0.00 [0.00- 13.0) LAA 09/08/99 19<JO 
QC649G6:S 990922B-%DUP 158S55 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page ::n of :n 
--·- -·· ---···-·-·-------·- ------

Sampl~arameter Type Batch NOM Sample Qua! QC Ullits RPD% R£C% Range Analyst o~te Time 
------"'·-4···----------

Chromium, Hex.<JValem J 0.1 12 mgllcg 32.3 .. (0.00- 30.0) JBK 09/22/99 1430 
QC649071 9909228-18Dl'P 158556 

Chromium. Hexavalent J O.<J794 mg/kg 23.6 (0.00- 30.0) JBK 091'12199 1430 
QC649074 9 909228-450 l. "P 158556 

Chromium, Hexavalent 0.155 mglkg 16.3 (0.00- 30.0) 
QC646776 LCS 157999 

Chromium, Hcxavalenr 0.100 0.100 mg/1 100 (83.8- 116.) LAA 09/08/99 1900 
QC649068 LCS 158555 

Chromium, Hexavalent 1.00 1.02 mglkg 102 (76.0- 122.) JBX 09/22199 1430 
QC649077 LCS 158556 

Chromium, Hexavalent 1.00 0.980 mglkg 98.0 (76.0- 122.) 
QC646m LCSDUP 157999 

Chromium, Hexavalent 0.100 0.100 0.101 mgll 0.995 101 (0.00 • 20.0) LAA 09108/99 1900 
QC649070 LCS DUP 158555 

Chronlium. Hexavalent 1.00 1.02 0.910 rng/kg 11.4 91.0 (0.00- 30.0) JBK 09/22199 1430 
QC649079 LCS DUP 158556 

Chromium, Hexavalent 1.00 0.980 0.930 mg!kg 5.24 93.0 (0.00 - 30.0) 
QC64b77S 9909228-65MS 157999 

Chromium, Hexavalent 0.100 u ND 0.105 mg;/1 105 (85.0 - 115.) 1AA. 09/0&/99 !900 
QC649067 9909228-06MS 158555 

Chromium, Hexavalent LOO JO.OS07 1.07 mglkg 99.0 (70.0. 130.) JBK 09/2.2/99 1430 
QC-649072 9909228-!8MS 158556 

Chromium, Hexavalent 1.00 10.101 1.05 mglkg 94.8 (70.0- 130.) 
QC649075 9909228-45MS 158556 

Chromium, Hexavalent 1.00 JO.l82 1.12 mgll:g 93.7 (70.0. 130.) 
QC647643 BLANK 158199 

Moisture u ND wt% OJ 09113/99 1550 
QC6476<% BLANK 15&200 

Moisture u ND Wl% GJ 09113/99 1510 
QC648G40 BLANK 158297 

Moistuse u ND wt% GJ 09113/99 1700 
QC64764l 9909228-15DUP 158199 

Moisture 4.00 wt% 28.6 (-) GJ 09/lJ/99 1550 
QC647642 990922&-17DUP 158199 

Moisture 2.00 wt% 0.00 (.) 

QC647644 9909228-45DUP 158200 
Moisture 6.00 wt% 18.2 (·) GJ 09/13/99 IS! 0 

QC647645 9909228-47DUP 158200 
Moisture 3.00 wt% 40.0 (-) 

QC64S039 9909228-57DUP 15&297 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: Oclober 07, 1999 Page 28 of33 

---·------------- ------· ------- .. --------
SampJe/ParllDleter Type Batch NOM Sampl~ Qual QC Units RPD% REC% Range Analyst Date Tim~ 

·---------
Moisture 6.00 wt% 18.2 (-) GJ 09/13/99 !700 
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ANALYSIS· 
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GROSS ALPHA/BETA 

Analytical Batch Number: 158646 

Analytical Method: EPA 900.0 

Laboratory Numb~r 

9909223-03 
QC649391 
QC649392 
QC649393 
QC649394 

QC649395 

lnstruml!nt Calibration: 

Case Narrative for 
SANDIA- 992285 

Sample D~ription 

050109-004 B9938-SP1-BHI-9.5-S 
Blank 
Duplicate o£050109-004 B993B-SPI-BH1-9.5-S 
Matrix Spike of 050109-004 89938-SPl-BHl-9.5-S 
Matrix Spike Duplicate of050l09..{)04 B9938-SP1-BH1-
9.5-S 
Laboratory Control Sampk 

The inslrUIIlent was properly calibrated. The instrument was calibrated as follows: drawers A I -G4 on 
5/31/99, drawers 11-14 on 2/3199. 

Holding Time: 

All samples •...ere analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analysa: 

All analyte recoveries in !he matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

AU analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this batch. 

Gener:.ll Comment: 

High hygroscopic sa:t content in evaporated samples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to oxides by heating 
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the sample under a flame until a dull red color is obtained. The conversion to oxides stahihz.cs 
the sample weight and ensur~s that proper alpha/bela efficiencies are assigned for each sample. 
Volatile radioisotopes of carbon. hydrogen, technetium. polcnium and cesium may be lost during 
satnple heating. especially loa dull red hear. 

GROSS ALPHA/BETA 

Analytical Batch Number: 158647 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
9909228-28 
990922&-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
990922&-46 
990922&-49 
9909228-52 
9909228-55 
9909228-58 
QC649J96 
QC649397 
QC64939B 
QC649399 

QC649400 

Instrument Calibration: 

Sample Description 

050049-004 SOLARDETOX-DFl -BH3-
050050-004 SOLADEXTOX-DF1-BH3-
050052-004 SOLARDETOX-DFJ-BH2-
050053-004 SOLARDETOX-DFJ-BH2-
050055-004 SOLARDETOX-DFJ-BHI-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SPl-BHl 
050058-004 SOLAR 9981A-SP1-BH1 
050059-004 SOLAR 9982-DWl-BHl-
050060-004 SOLAR 9982-DWI-BHl 
050061-004 SOLAR 9982-DWl-BHl 
050062-004 LFR-DFI-BHl-7-S 
050063-004 LFR-DFl-BHl-12-S 
050064..()04 LFR-DFI-BHl-7-MS/MD 
050065-004 LFR-DFI-BH2-7-S 
050066-004 LFR-DFI-BH2-12-S 
050067..()04 l..FR-DFl-BID-7-S 
050068-004 LFR-DFI-BH3-12-S 
Blank 
Duplicate of 050064-004 LFR-DFJ-BHI-7-MS/MD 
Matrix Spike of 050064-004 LFR-DFl-BHl-7-MS/MD 
Matrill Spike Duplicate of050064-004 LFR-DFl-BHl-7-
MS/MD 
Laboratory Control Sample 

The irutrument was property calibrated. The instrument was calibrated as foilows: drawers Al-G4 on 
5131/99, drawers II-14 on 2/3/99. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above tbe required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the ma!rlx. spike were within the required acceptance limits. 
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Laboratory Control Samples: 
I 

All analyte recoveries in the laboratory control sample were within the required accep1ance. limits. 

Sample Duplicates: 

All sample du:plicate results were within th.e required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comment: 

High hygroscopic salt content in evaporated samples can ca.use the sample mass to fluctuate due 
to moisture absorption. To minimize lhis interference, fue salts are convened to oxides by heating 
the sample under a flame until a dull red color is obtained. The conversion to oxides stabilizes 
the sample weight and ensures that proper alpha/beta efficiencies a.re assigned for each sample. 
Volatile r:adioisotopes of carbon, hydrogen, technetium, polonium and cesium may be lost during 
sample beating, especially to a dull red heat. 

GA~ASPECTROSCOPY 

Analydcal Batch Number: l58553 

Analytical Method: HASL 300 

Laboratory Number 

9909228-03 
9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
9'Kl922&-28 
9909228-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
9909228-46 
9909228-49 
9909228-52 
9909228-55 
9909228-5& 
QC649()50 
QC64905l 
QC6490:52 

Sample Description 

050109-004 B9938-SPl-BHl-9.5--S 
050049-004 SOLARDETOX-DFl-BID-
050050-004 SOLADEXTOX-DF1-BH3-
0:50052-004 SOLARDETOX-DFJ-BHZ-
050053-004 SOLARDETOX-DF1-BH2-
050055-004 SOLARDETOX-DFl-BHl-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SPI-BH1 
050058-004- SOLAR 9981A-SPI-BHl 
050059-004 SOLAR 9982-DWl-BHl-
050060-004 SOLAR 9982-DWl-BHl 
050061-004 SOLAR 9982-DWI-BHI 
050062..()04. LFR-DF1-BH1-/-S 
050063-004 LFR-DFl-BHl-12-S 
050064-004 LFR.-DFl -BH 1-7-MS/MD 
050065-004 LFR-DF1-BH2-7-S 
050066-004 LFR-DFl-BH2-12-S 
050067·004 LFR-DFI-BH3-7-S 
050068-004 LFR-DFI-BH3-12-S 
Blank 
Duplicate of050064-004 LFR-DFI-BHl-7-MSIMD 
Laboratory Co otto! Sample 
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Instrument Calibration: 

The instrument was properly calibrated. All gamma del~ClOrs were calibfated during february and 
March of 1999. 

Holding Time: 

All ~amples were analyz~ wil:hin the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Laboratory Control Sau.ples: 

All analyte recoveries in the laboratory control s!lrnple were wilhin the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Genel'al Comments: 

The following isotopes were not quantified due !() ]()w abundance: 9909228-07; Th-231, 9909228-13; 
Th-231, 9909228-19;Th-231 ,Fe-59, 9909228-25;Th-231, 9909228-3l;Th-231, 9909228-40;Ac-228, 
Ra-228, 99<19228-43~c-228,Ra-22&,Th-231, 990922&-SZ;Th-23.1, 9909228-SS;Th-231, QC6490Sl; 
Ac-228,Th-231. The following isotopes were not quantified due to interference: 9909228-03;Ru-l<l6. 

The above case narrative was reviewed b~~ Date: JDtJ-'f1Cfj 
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GANm1ASfECIROSCOPY 

Arn~lytlcal Batch Number: 15&575 

Analytical Method: EPI A-013 

Laboratory Number 

9909228-59 
QC649134 
QC649135 
QC649136 
QC649l37 
QC64913& 

Instrument Calibntion: 

Case Narrative for 
SANDIA- 99ll8W 

Sample Description 

050069-005 LFR-DFI-BH3-GS 
Blank 
Duplicate of050069-005 LFR-DF1-BH3-GS 
Matrix Spike of050069-005LFR-DF1-BH3-GS 
Matrix Spike Duplicate of050069-005 LFR.-DF1-BH3-GS 
Laboratory Control Sample 

The instrument was properJy calibrated. All gamma calibrations were performed during February and 
March of 1999. 

Holding Time: 

All Bamples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the matlix spike were withln the required acceptance limits. 

Laboratory Control Sample§: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

General Comments: 

The following isotopes were not quantified due to low abundance: QC549134;Cs-13 7, Th-234, U -23 8, 
QC649l35;Pb-212,Th-232,Th-234,U-238. 

GROSS ALPHAJBETA 

Analytical Batch Number: 158539 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-60 

Sample Description 

050069-006 LFR-DF1-BH3-GRAB 
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QC649007 
QC649008 
QC649009 
QC649010 

QC6490ll 

Instrument Calibration: 

Blank 
Duplicate of 050069..006 LFR-DF1-BH3-GRAB 
Malrix Spike of 050069-006 LFR-DFI-BH3-GRAB 
Matrix Spike Duplicate of 050069-006 l.FR-DFI-BH3-
GRAB 
Laboratory Control Sample 

The instrument was properly calibrated. The instrument was calibr11ted as follows; drawers AI-G4 on 
5/31/99, drawers 11-J4 on 2/3/99. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the matri11: spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate resalts were within the required acceptance limits. 

Dilutions: 

None oflhe samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Repo11s associated with this batch. 

General Comment: 

High hygroscopic salt content in evaporated samples can c~tuse the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are convened to oxides by hearing 
lhe sample umk.r a flame unl.il a dun red color is obtained. The con'lcrsion to oxides !>tabiliu:s 
the sample weight and ensure.s that proper alpha/beta efficiencies arc assigned for eacb sample. 
Volatile radioisotopes of carbon. hydrogen, technetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

The above case narrative was reviewed b~ L7 ~ Date: 'J Oct [qq] 
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QC Summary Report 

Project Description: RFP #AJ24SOA 

cc: SNLS003% Lab. Sample lD; 990922~% Report Dat~: October 0/, 1999 Page 29 of33 

-~----------· 
... "------ ·- .. ------- ·----··· ·-

Samp le!Par.uneter Type Batc:h NOM Sample Qual QC Units JU>D% REC% Range Amll.)lst Date 'l'ime 
·---------- ----·· 

RacliG!ogical 

QC649007 BLANK 158539 
Gross Alpha u 0.132 pCi/1 TMC 10/01/99 1336 

Nonvolatile Bet~ u -0.137 pCi/1 
Weight of Sample, A&B 4.20 mo c> 

QC649391 BLANK 15~646 

Gross Alpha 1.59 pCilg 'TMC 09!30199 1800 
Nonvolaul~ Bela 3.13 pCilg 
Weight of Sample, A&B 0.&00 mg 

QC649396 BLANK 158647 

Gross Alpha u 0.141 pCi/g SRB r:B/2919(} 1545 

Nonvolalile Beta u 0.09 pCi!g 

Weight of Sample, A&B 1.50 mg 

QC649008 9909228-60DUP 158539 
Gross Alpha u 0.213 pCi.ll 0.00 (0.00- 20.0) TMC 09130199 0213 
Nonvolatile Beta u 0.0671 pCi/1 0.00 (0.00 - 20.0) 

QC649392 9909228-0JDUP 158646 
Gross Alpha 10.2 pCi/g 32.3•• (0.00- 200) TMC 09!30199 I BOO 
Nonvolatile Beta 31.7 pC'J!g 9.74 (0.00- 200) 

QC649397 9909228-460 UP 158647 
Gross Alpha 6.96 pCi/g 4-7.2** {0.00- 200) SRB 09/29199 1450 
NonvolaCile .Beta ll.l pCi/g 9.24 (0.00. 20.0) 

QC64901l LCS 158539 
Gross Alpha 90.5 lOB pCi/l 119 (75.0- 125.) TMC 10/06/99 1311 
Nonvolatile Beta 83.7 94.2 pCill 112 (75.0- 125.) 

QC649395 LCS 15&646 
Gross Alpha 38.5 38.2 pCUg 99.3 (75.0- 125.) TMC 10104199 2104 

Nonvolatile Be!B. 33.5 30.3 pCilg 90.5 (75.0- 125.) 
QC649400 LCS 158647 

Gross Alpha 36.2 4].7 pCilg ll5 (75.0- 125.) SRB 09/29/99 !545 
NonvolaliJ~ Beta 33.5 36.3 pCi/g 108 (75.0- 125.) 

QC649009 9909228-60MS 158539 

Gross Alpha 181 u -0.000285 192 pCill 106 (75.0- 125.) TMC 09129199 l 803 
Nonvolatile Beta 168 U0.417 161 pC'J/1 96.2 (75.0- 125.) 

QC649393 C/909228 -03MS 158646 
Gross Alpha 296 7.34 270 pCilg 88.9 (75.0- 125.) TMC 09/30/99 1700 
Nonvolatile Beta 258 28.8 287 pCi/g 100 (75.0- 125) 

QC649398 9909'228-%MS [58647 

Gross Alpha 292 11.3 283 pCi!g 93.1 (75.0- 125.) SRB 09129!99 154.5 
Nonvolatile Beta 270 10.1 263 pCi/g 93.6 (75 .0 - 125.) 
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QC Summary Report 

Projecr Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 199<:1 Page 30 of3] 

S ampleJPararneter Ty~ Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

QCM90JO 9909228-60MSD 158539 

Gross Alpha 

Nonvolatile Beta 

QC649394 9909228-03MSD 158646 

Gross Alpha 

Nonvolatile Eeta 

QC649399 99092Z8-46MSD 158647 

Gross Alpha 

Nonvolatilt Beta 
QC649050 

Arnericium-241 

Cesium-137 
Cobalt-60 
Actinium-228 

Cerium-144 

Cesium-134 

Chromium-51 

Iron-59 
Lead-212 

Lead-214 

Potassium-40 

Radium-226 
Radium-22B 

Rutheniurn-103 

Ruthenium-106 

Thorium-231 

Thorium-232 

Thorium-234 

Uraniurn-235 

Uranium-23& 

Yruium-88 

Zirconium-95 

QC649134 
Americium-241 

Cesium-137 

Cobalt-60 

Actinium-228 

Cerium-144 
Cesiurn-134 
Chromium-51 

BLANK I 58553 

BLANK 158575 

181 u -0.000285 
167 U0.417 

296 7.34 
258 28.3 

307 113 
2&4 10.1 

215 
198 

277 

259 

337 

276 

UO.OJ19 

0.0373 
u -0.00164 

0.106 
U O.G208 

u -0.00928 

u 0.0101 

u 0.0185 

0.0409 
u 0.0312 
u 0.218 
u 0.0170 

0.106 
u 0.0105 

u -0.0%2 

U O.oJ 15 
0.0405 

u 0.245 

0.116 
u 0.245 

u -0.0291 

u -0.025! 

u 3.05 

u (}()() 

1.96 

u 7.11 
u 6.06 

u -4.37 

u 4.94 

pCi/1 ll.5 119 (0.00- 20.0) TMC 10/06/99 1130 

pCill 20.7'* 119 (000- 20,0) 

pCifg 2.47 9l.l (0.00 - 20.0) TMC 09130/99 1700 

pCUg 11.7 89.3 (0.00- 20.0) 

pCi/g 13.3 106 (0.00- 20.0) SRB 09129/99 1545 

pCi/g 0.131 93.7 (0.00- 20.0) 

pCUg EJB 09/20/99 1237 
pCi/g 

pCi/g 
pCi/g 

pCi!g 
pCi!g 

pCiJg 
pCllg 
pCilg 
pCiig 
pCilg 

pCilg 
pCiJg 
pCi/g 
pCi!g 
pCilg 

pCilg 
pClfg 
pCi!g 
pCi!g 
pCilg 

pCilg 

pCi!L EJB 0912.0/99 1925 

pCi/L 

pCi!L 

pCi!L 

pCi!L 

pCilL 

pCi!L 
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QC Summary Rtport 

Project Descnption: RFP '#AJ24BOA 

cc: SNLS00396 Lab. Sa:nple !0: 9909228% RJ:pon: Date:: October (J7. 1999 Pagdl of33 

---- -· ---- -·· .. - --
S ample!Pat"lWltter Type Batch NOM Sample Qual QC Units RPO'J';, REC% Range Analyst Date Time 

·----
Iron-59 u -2..41 pCiiL EIB 09120/99 1925 

Lcad-212 4.% pCiiL 

Lcad-2!4 8.63 pCiJL 

Potassium-40 u 556 pCi/L 

Radium-226 522 pCiiL 

RAdium-:US u 7.11 pCiiL 

Rutheriium-1 03 u -0.647 pCiiL 
Rutberrium-106 u 18.1 pCilL 

Thoriurn-231 u 2.45 pCVL 
Thorium-232 4.97 pCiiL 

Thorium-234 u 0.00 pCiiL 

Ur.urlum-235 u 9.99 pCiiL 

Uranium-238 u 0.00 pCiiL 

Yarium-88 u 0.213 pCiJL 
Zirconium-95 u !.6J pCi/L 

QC64.905! 9-909228-46DUP 1.58553 
Americium-241 u -0.0742 pCi/g 0.00 (0.00 - 20.0) E.JB (1:)120199 ]238 

Cesium-137 u -0.00338 pCifg 0..00 (0.00 • 20.0) 

Cobalt-60 u -0.00299 pCilg 0.00 (0_01) - 20.0) 
Actinium-228 u 0.00 pCifg 0.00 (G.OO- 20.0\ 
Cerium-144 u 0.0492 pCilg 0.00 {0.00 • 20.0) 

Cel;ium-134 u 0.00174 pCilg 0.00 (0.00 - 20.0) 

Chromium-51 U O.l14 ?(:i/g 0.00 (0.00- 20.0) 

Iron-59 u 0.0321 pCilg 0.00 
(0.00- 20.0) 

Lead-212 0.297 pCi!g 8.72 
(0.00- 20.0) 
(0.00- 20.0) 

Lead-214 0.807 pCi!g 11.5 (0.00- 20.0) 
Potassi urn-40 4.62 pCUg 6.68 (0.00- "20.0) 
Rad.ium-2.26 0.709 pCifg 2.09 (0.00. '20.0) 
Radium-228 0.227 pCiJg 200 (0.00. 20.0) 

Rutheruum-103 u -000178 pCilg 0.00 (0.00- 20.0) 

Ruthenium-! 06 u -0.0113 pCiig 0.00 (0.00- 20.0) 

Thorium- 231 u 0.00 pCiJ'g 0.00 (0 00- 20.0) 

Thonum-232 {).29'2 pCilg 1!.69 
(0.00- 20.0) 
(0.00- 20.0} 

Thori\lm-234 U OOB37 pCiig 2.00 (000. 20.0) 
Uranium-235 lJ -0.03& I pCiig 000 (0.00. 20.0) 
Uraruum-238 U O.OB37 pCiig :zoo (0 00- 20.0) 
Yctrium-88 u 0.0102 pCiig 0.00 (0.00- 20.0) 

Zirconium-95 0.0552 pCiJg 0.00 (0.00. 20.0) 

QCM9135 9909228-59DUP 1.:58.575 
Ameri>.ium-2d.J 2.62 pCifL 0.00 (0.00. 20.0) EJB 09nJI99 1812 

310 



QC Summary R.eport 

Project Description: RFP ltAJ24&0A 

cc: SNLS00396 Lab. Sample ID: 9909228% Re~ort Date: October 07, 1999 Page 32 of 33 

So.mpl~aramttf!r Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Dace Time 
., -. ---~·- ~--

Cesiurn-137 u 3.28 pCi/L 0.00 (0.00- 20.0) E.IB 09121f99 1812 

Cobalt-&0 u -1.46 pCi/L 0.00 (0.00 - 20.0) 

Aclinium-228 u 5.83 pCiiL 0.00 (0.00 - 20.0) 
Cerium-144 u 1.03 pCi/L 0.00 (0.00 - 20.0) 

Cesium-134 u 0.931 pCiiL 0.00 (0.00 - 20.0) 

Chromium-51 u -140 pCiiL 0.{)0 (0.00 - 20.0) 

Iron-59 u 3.41 pCiiL 0.00 (0.00- 20.0) 

Lead-212 u 0.00 pCiiL 0.00 (0.00 - 20.0) 

Lead-214 8,96 pCiiL 0.00 (0.00 - 20.0) 

Polassium-40 36.1 pCi!L 0.00 {0.00 - 20.0) 

Radium-226 8.45 pCiiL 0.00 (0.00 - 20.0) 

Radium-228 u 5.83 pCifL 0.00 {0.00- 20.0) 

Ruthenium-103 4.38 pCifL 0.00 {0.00- 20.0) 

Ruthenium-106 u -7.07 pCi/L 0.00 (0.00 - 20.0) 

Thodurn-231 u 9.27 pCi!L 0.00 (0. 00 - 20.0) 

Thoriurn-232 u 0.00 pCi/L 0.00 (0.00 - 20.0) 
Thorturn-234 u 0.00 pCilL 0.00 (0.00 - 20.0) 
L'raniuro-235 u 8.44 pCi/L 0.00 (0.00 - 20.0) 

Uranium-23% u 0.00 pCi/L 0.00 {0.00 - 20.0) 
Yttrium-88 u 0.756 pCifL 0.00 (0.00- 20.0) 

Zirconium-95 10.) pCiiL 0.00 (0.00. 20.0) 

QC649052 LCS 158553 

Americium-241 1140 1080 pCiJg 94.2 (75.0- ! 25.) EJB 00!20199- l/38 
Cesium-137 44l 464 pCi/g 10.5 (75.0- 125.} 

Cobalt-60 702 709 pCi/g !OJ (75.0- 125.) 
QC649!38 LCS 158575 

Americium-241 852 1040 pCi/L 122 (75.0 -125.) EJB 09t20199 1959 

Cesium-137 329 329 pCifL 100 (75.0- 125.) 
Cobalt-60 484 46:5 pCi!L 96.2 (75.0 - 125 .) 

QC649136 990922g-5 9MS 158575 
Arnencium-241 8520 u 1.59 9540 pCi/L 112 (75.0- 125.} EJB 09/20/99 1956 
Cesium-137 3290 V0.372 3510 pCi!L 107 (75.0 - 125 .) 
Co!)alt-60 4860 5.86 5000 pCifL 103 (75.0- 125.) 

QC649137 9909228-59MSD 158575 

Americium-241 8520 u 1.59 8720 pCiiL 9.02 102 (ClOD- 20.0) EJB 09/21/99 !842 

Cesi urn-137 3290 U0.372 3500 pCifL 0.228 106 (0.00 - 20.0) 
CobaJt-QO 4860 .:5.86 5260 pCi/L 5.22 108 (0.00 - 20.0) 
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Sample/Pa11U1Jeter Type Batch NOM Sample Qual QC Units RPD% REC% Range 

Notes: 

The qualifiers in this report are defined as follows: 
1 indicates presence of analyte berween DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detoct Limit) 

nla indkates that spike ~covery limits do not apply when 

sample concentration exceeds spike cone by a factor of 4 or more 

Page 33 of 33 

Analyst Date Time 
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New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 
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(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1116, and 1117. DOE is 
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SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA ID No. 
NM5890110518. These documents are compiled as DSS Round 10 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140, 
14 7, and 150. The risk assessments conclude that, for these nine sites: ( 1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and (2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505) 845-6089. 
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Patty Wagner 
Manager 
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L. King, USEPA, Region 6 (Via Certified Mail) 
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A. Blumberg, SNL, MS 0141 
R. E. Fate, SNL, MS 1 089 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNLINM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNLINM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNL/NM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNLINM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 

AU9-05/WP/SNL05:r5753.doc 1-1 840857.03.01 09/13/05 5:13PM 



other non-SNL/NM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1116: BUILDING 9981A SEEPAGE PIT 
(SOLAR TOWER COMPLEX) 

2.1 Summary 

The SNLINM ER Project conducted an assessment of DSS Site 1116, the Building 9981A 
Seepage Pit. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the seepage pit present at the site. This report provides documentation that 
the site was sufficiently characterized, that no significant releases of contaminants to the 
environment occurred via the Building 9981A seepage pit up to the time soil sampling was 
conducted at the site in August 1999 and April 2005. This report demonstrates that, based 
upon the sampling, the site does not pose a threat to human health or the environment under 
either the industrial or residential land-use scenarios. Current operations at the site are 
conducted in accordance with applicable laws and regulations that are protective of the 
environment. 

Review and analysis of all relevant data for DSS Site 1116 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls 
(NMED April 2004) is recommended for DSS Site 1116 based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1116 is located at the Solar Tower Testing Complex on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. 
The site is located approximately 1,500 feet northeast of the solar tower (Figure 2.2.1-1 ). 
The seepage pit is on the south side of Building 9981A and was constructed by excavating a 
6-foot-diameter hole to a depth of approximately 8.5 feet below ground surface (bgs), placing a 
4-foot-diameter section of steel culvert vertically in the hole with the upper end at the ground 
surface, and filling the annular space and lower 3.5 feet of the culvert with gravel aggregate 
(Figure 2.2.1-2). Construction details are based upon engineering drawings (SNL/NM 
November 1980), and a site inspection. 

The surface geology at DSS Site 1116 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1116, and typically consist of a mixture of silts, sands, and gravels that are poorly 
sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest drainage lies north of the site and terminates in a playa just west of KAFB. No perennial 
surface-water bodies are present in the vicinity of the site. Average annual rainfall in the 
SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). 

The site lies at an average elevation of approximately 5,572 feet above mean sea level 
(SNL!NM April 2003). Depth to groundwater is estimated to be approximately 150 feet bgs 
based upon mid-1990s water-level measurements taken in monitoring well STW-1 located 
approximately 2,900 feet west of the site before it was plugged and abandoned in 1997. 
Groundwater flow is thought to be generally to the west in this area (SNL/NM April 2004). The 
nearest production wells to DSS Site 1116 are KAFB-4, approximately 5. 7 miles to the 
northwest and KAFB-11, approximately 5.4 miles to the northwest. The nearest groundwater 
monitoring well is NMED-1, approximately 3, 700 feet southeast of the site. 

2.2.2 Operational History 

Available information indicates that Building 9981A was constructed in 1981 {SNL/NM March 
2003) and it is assumed the seepage pit was constructed at the same time. Building 9981A is 
currently known as the flux gauge calibration station. Because operational records are not 
available, the site investigation was planned to be consistent with other DSS site investigations 
and to sample for possible COCs that may have been released during facility operations. 
Discussions with Solar Tower Complex personnel in September 2004 confirmed that the 
seepage pit was still active and receives cooling water from occasional tests conducted in 
Building 9981A. There are no current plans to abandon and backfill this unit. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1116 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1116 is industrial (DOE and USAF March 1996). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

In August 1999, subsurface soil samples were collected from one boring drilled through the 
center of, and beneath the seepage pit. In Apri12005, subsurface soil samples were collected 
for volatile organic compounds (VOCs) from one boring through the center of, and beneath the 
seepage pit, and two borings adjacent to the seepage pit (Investigation 1 ). Investigation 1 was 
required by the NMED/HWB to adequately characterize the site and was conducted in 
accordance with procedures presented in the SAP (SNL/NM October 1999) and FIP (SNL/NM 
November 2001) described in Chapter 1.0. This investigation is discussed in the following 
section. 

3.2 Investigation 1-Soil Sampling 

In August 1999, soil sampling was conducted in accordance with the rationale and procedures 
outlined in the SAP (SNLINM October 1999) and FIP (SNL/NM November 2001) approved by 
the NMED. On August 30, 1999 soil samples were collected from one borehole drilled through 
the center of, and beneath the seepage pit. On April 13 and 14, 2005, additional samples for 
VOC analysis only were collected from the approximate center of, and beneath, the seepage pit 
and, because of subsurface refusals, from two additional boreholes adjacent to the seepage pit. 
Soil boring locations are shown in Figure 2.2.1-2. Figures 3.2-1 and 3.2-2 show soil samples 
being collected at DSS Site 1116. A summary of the boreholes, sample depths, sample 
analyses, analytical methods, laboratories, and sample dates is presented in Table 3.2-1. 

DSS Site 1116 was one of five shallow groundwater DSS sites that had 2-butanone 
concentrations above the 10-parts-per-billion (micrograms [f.lg]/kilogram [kg]) VOC trigger level 
specified in the SAP (SNL/NM October 1999), and therefore required additional sampling. The 
samples collected at these five sites were all analyzed at the same time, and the laboratory 
reported detections of the same three VOCs (2-butanone, methylene chloride, and toluene) at 
similar concentrations for all five sites. Because these compounds are recognized by the U.S. 
Environmental Protection Agency (EPA) as typical laboratory contaminants, it was suspected 
that the VOC detections might be the result of a laboratory artifact or other analytical problem, 
rather than soil contamination. After meeting with the NMED, it was decided to resample DSS 
Site 1116 and the other four sites for VOCs only. At DSS Site 1116, it was agreed that the 
additional VOC samples would be collected at the original 1999 sample location and depth, and 
additional samples would be collected at 5 and 10 feet below the original sample depths 
(Figure 2.2.1-2) (Cooper March 2005). The VOC resampling at DSS Site 1116 was conducted 
on April 13 and 14, 2005. Repeated attempts to collect the additional VOC soil samples below 
the two original 1999 depths in the center seepage pit boring were unsuccessful due to shallow 
bedrock. Therefore, the additional VOC samples were collected at the two original 1999 depths 
in the center boring, and from the two step-out borings on either side of the seepage pit 
(Figure 2.2.2-1). Only toluene was detected in the April2005 samples at a maximum 
concentration of 6.65 f.lg/kg. It was concluded that the 1999 VOC samples were probably 
affected by laboratory contamination. Therefore, the 1999 VOC data were replaced with the 
2005 VOC analytical results in the data tables and in the risk assessment. 
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Figure 3.2-1 

Collecting soil samples from a borehole drilled through the center of the 
seepage pit with the Geoprobe TM at DSS Site 1116, Building 9981 A Seepage Pit 

(Solar Tower Complex). View to the north. August 30, 1999 
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Figure 3.2-2 

Collecting additional soil samples for VOCs from a borehole drilled adjacent to the 
seepage pit at DSS Site 1116, Building 9981A Seepage Pit with the 
solar tower in background. View to the southwest. April 13, 2005 
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Table 3.2-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) Soil Samples 

Number of 
Borehole 

Sampling Area Locations 
Seepage Pit 

aEPA November 1986. 
bHASL!EML 1957. 

3 

1 

1 

1 

1 

1 

1 

1 

1 

bgs = Below ground surface. 
BH = Borehole. 

Top of Sampling 
Intervals in Each 

Borehole 
(ft bgs) 

BH1, BH3- 8,13 
BH2= 8, 13.5 

8, 13 

8, 13 

8, 13 

8, 13 

8, 13 

8, 13 

8, 13 

8, 13 

DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 

Total Number of 
Soil Samples 

6 

2 

2 

2 

2 

2 

2 

2 

2 

HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

Analytical Parameters and Analytical 
EPA Methodsa Laboratory 

VOCs GEL 
EPA Method 8260 
SVOCs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds GEL 
EPA Method 8330 
RCRA Metals GEL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyanide GEL 
EPA Method 9012A 
Gamma Spectroscopy GEL 
HASL-300b 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
04-13-05 
04-14-05 
08-30-99 

08-30-99 

08-30-99 

08-30-99 

08-30-99 

08-30-99 

08-30-99 

08-30-99 



3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the boreholes 
drilled through the center of, and adjacent to the seepage pit, the shallow sample interval 
started at the estimated base of the gravel aggregate in the seepage pit bottom, and the lower 
(deep) interval started at 5 feet below the top of the upper sample interval. Once the auger rig 
had reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter 
Geoprobe TM sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the 
borehole and hydraulically driven downward 3 or 4 feet to fill the tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNL/NM operating 
procedures and transported to an off-site laboratory for analysis. 

3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1116 are presented and discussed 
in this section. 

Because of the laboratory contamination concerns regarding the 1999 VOC data, and because 
the site was resampled, the original1999 VOC data were replaced with the 2005 VOC analytical 
results in the data tables and in the risk assessment. 

VOC analytical results for the six soil samples collected in April 2005 from the three boreholes 
at the seepage pit are summarized in Table 3.2.2-1. Method detection limits (MDLs) for 
the VOC soil analyses are presented in Table 3.2.2-2. A trace of toluene was detected in the 
8-foot-bgs sample from borehole BH2. Even though toluene was not detected in the trip blank 
(TB) associated with these samples, it is a common laboratory contaminant and may not 
indicate soil contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected in 
August 1999 from the seepage pit borehole are summarized in Table 3.2.2-3. MDLs for the 
SVOC soil analyses are presented in Table 3.2.2-4. No SVOCs were detected in any of the soil 
samples collected at this site. 
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Table 3.2.2-1 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, VOC Analytical Results 
Apri12005 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number!' ER Sample ID Depth (ft} 
608532 9981A-SP1-BH1-8-S 8 
608532 9981A-SP1-BH1-13-S 13 
608532 9981A-SP1-BH2-8-S 8 
608532 9981A-SP1-BH2-13.5-S 13.5 
608532 9981 A-SP1-BH3-8-S 8 
608532 9981 A-SP1-BH3-13-S 13 

Quality Assurance/Quality Control Sample (11g/L} 
608532 1 095-DSS-TB-1 NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

VOCs 
(EPA Method 8260a) 

(11g/kg} 

Toluene 
NO (0.29} 
NO (0.29} 

0.665 J (1 
NO (0.29) 
NO (0.29) 
NO (0.29) 

NO (0.25} 

ID 
J() = The reported value is greater than or equal to the MDL but is less 

MDL 
11g/kg 
11g/L 
NA 
NO() 
s 
SP 
TB 
voc 

AU9-05/WP/SNL05:r5753.doc 

than the practical quantitation limit, shown in parentheses. 
=Method detection limit. 
= Microgram(s} per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Trip blank. 
= Volatile organic compound. 
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Table 3.2.2-2 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
April2005 

(Off-Site Laboratory) 

EPA Method 82608 

Detection Limit 
Analyte (1-!Q/kQ) 

Acetone 2.58 
Benzene 0.33 
Bromodichloromethane 0.2 
Bromoform 0.3 
Bromomethane 0.5 
2-Butanone 1.7 
Carbon disulfide 1.25 
Carbon tetrachloride 0.2 
Chlorobenzene 0.2 
Chloroethane 0.5 
Chloroform 0.2 
Chloromethane 0.5 
Dibromochloromethane 0.3 
1, 1-Dichloroethane 0.3 
1 ,2-Dichloroethane 0.25 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.3 
1,2-Dichloropropane 0.3 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethylbenzene 0.2 
2-Hexanone 1.52 
Methylene chloride 2 
4-Methyl-2-pentanone 1.09 
Styrene 0.2 
1,1 ,2,2-Tetrachloroethane 0.25 
T etrachloroethene 0.2 
Toluene 0.29 
1 , 1,1-Trichloroethane 0.3 
1,1 ,2-Trichloroethane 0.3 
T richloroethene 0.25 
Vinyl acetate 1.25 
Vinyl chloride 0.5 
Xylene 0.4 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.2.2-3 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Numberb ER Sample ID Depth (ft) _(gg/kg) 
602817 9981A-SP1-BH1-8-S 8 ND 
602817 9981A-SP1-BH1-13-S 13 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
Jlg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-4 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (J-lQ/kQ) 
Acenaphthene 160 
Acenaphthylene 147 
Anthracene 86.7 
Benzo( a )anthracene 66.7 
Benzo( a )pyrene 73.3 
Benzo(b )fluoranthene 143 
Benzo(Q,h,i)perylene 80 
Benzo(k )fluoranthene 133 
4-Bromophenyl phenyl ether 117 
Butylbenzyl phthalate 90 
Carbazole 153 
4-Chlorobenzenam ine 153 
bis(2-Chloroethoxy) methane 170 
bis(2-Chloroethyl)ether 53.3 
bis-Chloroisopropyl ether 103 
4-Chloro-3-methylphenol 127 
2-Chloronaphthalene 173 
2-Chlorophenol 157 
4-Chlorophenyl phenyl ether 147 
Chrysene 53.3 
m,p-Cresol 153 
o-Cresol 63.3 
Dibenzfa.h]anthracene 83.3 
Dibenzofuran 133 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 130 
1 A-Dichlorobenzene 61 
3,3' -Dichlorobenzidine 277 
2,4-Dichlorophenol 177 
Diethylphthalate 76.7 
2,4-Dimethylphenol 110 
Dimethylphthalate 110 
Di-n-butylphthalate 73.3 
Dinitro-o-cresol 100 
2,4-Dinitrophenol 367 
2,4-Dinitrotoluene 117 
2,6-Dinitrotoluene 140 
Di-n-octylphthalate 173 
1 ,2-Diphenylhydrazine 56.7 
bis(2-Ethylhexyl) phthalate 300 
Fluoranthene 66.7 
Fluorene 113 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (Jlg/kg) 
Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachlorocyclopentadiene 193 
Hexachloroethane 133 
lndeno( 1 ,2,3-cd)pyrene 80 
lsoj)_horone 147 
2-Methylnaphthalene 203 
Naphthalene 157 
2-Nitroaniline 66.7 
3-Nitroaniline 83.3 
4-Nitroaniline 103 
Nitrobenzene 133 
2-Nitrophenol 180 
4-Nitrophenol 110 
n-Nitrosodiphenylamine 20.7 
n-Nitrosodipropylamine 130 
Pentachlorophenol 56.7 
Phenanthrene 60 
Phenol 56.7 
Pyrene 73.3 
1 ,2,4-Trichlorobenzene 187 
2,4,5-Trichlorophenol 153 
2,4,6-T richlorophenol 76.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected in August 
1999 from the seepage pit borehole are summarized in Table 3.2.2-5. MDLs for the PCB soil 
analyses are presented in Table 3.2.2-6. No PCBs were detected in any of the soil samples 
collected at this site. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples collected in August 
1999 from the seepage pit borehole are summarized in Table 3.2.2-7. MDLs for the HE soil 
analyses are presented in Table 3.2.2-8. No HE compounds were detected in any soil sample 
collected at this site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected in August 1999 from the seepage pit borehole are 
summarized in Table 3.2.2-9. MDLs for the metals in soil analyses are presented in 
Table 3.2.2-1 0. None of the metal concentrations detected in the samples exceed the 
corresponding NMED-approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected in August 1999 from the 
seepage pit borehole are summarized in Table 3.2.2-11. MDLs for the cyanide soil analyses 
are presented in Table 3.2.2-12. Cyanide was not detected in the soil samples collected at this 
site. 

Radio nuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected in 
August 1999 from the seepage pit borehole are summarized in Table 3.2.2-13. Thorium-232 
was detected at an activity slightly above the NMED-approved background activity in the 8-foot
bgs sample from borehole BH1. Although not detected, the minimum detectable activity (MDA) 
for one uranium-235 analysis exceeded the background activity. Even though the MDA may be 
slightly elevated, the value is still very low, and the risk assessment outcome for the site is not 
significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected in August 1999 
from the seepage pit borehole are summarized in Table 3.2.2-14. No gross alpha or beta 
activity was detected above the background levels (Miller September 2003) in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 
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Table 3.2.2-5 
Summary of DSS Site 1116, Building 9981A Seepage Pit {Solar Tower Complex) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

{Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 80828

) 

Numberb ER Sample 10 Depth (ft) (11g/kg) 
602817 9981A-SP1-BH1-8-S 8 NO 
602817 9981 A-SP 1-BH 1-13-S 13 NO 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
11g/kg = Microgram(s) per kilogram. 
NO =Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.2.2-6 
Summary of DSS Site 1116, Building 9981A Seepage Pit {Solar Tower Complex) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 80828 

Detection Limit 
Analyte (11g/kg) 

Aroclor-1016 1.22 
Aroclor -1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.2.2-7 
Summary of DSS Site 1116, Building 9981A Seepage Pit {Solar Tower Complex) 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August 1999 

{Off-Site Laboratory) 

Samj>le Attributes HE 
Record Sample (EPA Method 8330a) 

Number> ER Sample ID Depth (ft) (Jlg/kg) 
602817 9981A-SP1-BH1-8-S 8 ND 
602817 9981 A-SP1-BH 1-13-S 13 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
119/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.2.2-8 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 83308 

Detection Limit 
Analyte (!lg/kg) 

2-Amino-4,6-dinitrotoluene 6.6 
4-Amino-2,6-dinitrotoluene 5.5 
1 ,3-Dinitrobenzene 4.1 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
HMX 5.3 
Nitrobenzene 5.2 
2-Nitrotoluene 7.8 
3-Nitrotoluene 11 
4-Nitrotoluene 11 
RDX 9.7 
Tetryl 7.5 
1 ,3,5-Trinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
1-1g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.2.2-9 
Summary of DSS Sites 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, Metals Analytical Results 

Sample Attributes 

Record Sample 
Numberb ER Sample ID Depth (ft) 

602817 9981A-SP1-BH1-8-S 8 

602817 9981A-SP1-BH1-13-S 13 

Background Concentration-Coyote Test Field 

Supergroupc 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 

Arsenic 

1.91 J 

5.05 

7 

August 1999 
(Off-Site Laboratory) 

Metals (EPA Method 6000/7000/7196A8 ) (mg/kg) 

Barium Cadmium Chromium Chromium {VI) Lead Mercury 

80.9 J NO (0.0369) 3.29 0.16J(0.2) 9.51 NO (0.00212) 

33.5 J NO (0.0376) 5.26 0.0782 J (0.1 96) 6.2 0.0198 J (0.0248) 

214 0.9 12.8 NC 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
J = Estimated concentration. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

Selenium Silver 

NO (0.262) 0.505 J 

NO (0.267) 0.498 J 

<1 <1 

-----------



Table 3.3.2-10 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.442-0.45 
Barium 0.0524-0.0535 
Cadmium 0.0369-0.0376 
Chromium 0.0738-0.0752 
Lead 0.152-0.155 
Mercury 0.00167-0.00212 
Selenium 0.262-0.267 
Silver 0.0583-0.0594 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-11 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
602817 9981A-SP1-BH1-8-S 8 ND 
602817 9981A-SP1-BH1-13-S 13 ND 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.2.2-12 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.138 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-13 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (HASL-300a) (pCi/g) 

Record Sample Cesium-137 Thorium-232 Uranium-235 
Numberb ER Sample 10 Depth (ft) Result 

602817 9981A-SP1-BH1-8-S 8 NO (0.0318) 

602817 9981 A-SP1-BH1-13-S 13 NO (0.0312) 

Background Activity-Coyote Test Field 0.079 
Supergroupd 

Note: Values in bold exceed background soil activities. 
aHASLIEML 1957. 
bAnalysis requesVchain-of-custody record. 
crwo standard deviations about the mean detected activity. 

Errore Result Errore Result 

-- 1.02 0.127 NO (0.193) 

-- 0.596 0.0833 NO (0.179) 

NA 1.01 NA 0.18 

dDinwiddie September 1997. Cesium-137, thorium-232, and uranium-238 values from the Southwest Area Supergroup. 
BH ::; Borehole. 
DSS ::; Drain and Septic Systems . 
ER ::; Environmental Restoration. 
ft ::; Foot (feet). 
HASLIEML::; Health and Safety Laboratory/Environmental Measurements Laboratory. 
10 ::; Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP =Seepage pit. 

= Error not calculated for nondetect results. 

Errore 

--
--

NA 

Uranium-238 

Result Errore 
1.38 1.11 

0.386 1.09 
1.4 NA 



Table 3.2.2-14 
Summary of DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
August 1999 

(Off-Site Laboratory) 

SamQie Attributes Activity (EPA Method 900.08 ) (pCi/g) 
Record Sample Gross Alpha 

Numberb ER Sample ID Depth (ft) Result 
602817 9981A-SP1-BH1-8-S 8 12.7 
602817 9981A-SP1-BH1-13-S 13 12.1 

Background Activityd 17.4 

8 EPA November 1986. 
hAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 
SP = Seepage pit. 

Errore 
3.74 
4.35 
NA 

Gross Beta 
Result Errore 
15.6 2.99 
17.6 3.69 
35.4 NA 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, equipment 
blank (EB), and TB samples. Typically, samples were shipped to the laboratory in batches of up 
to 20 samples, so that any one shipment might contain samples from several sites. Aqueous 
EB samples were collected at an approximate frequency of 1 per 20 site samples. The EB 
samples were analyzed for the same analytical suite as the soil samples in that shipment. The 
analytical results for the EB samples appear only in the data tables for the site where they were 
collected. However, the results were used in the data validation process for all the samples in 
that batch. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler 
containing VOC soil samples. The analytical results for the TB samples appear in the VOC data 
tables for the sites in that shipment. The results were used in the data validation process for all 
the samples in that batch. No VOCs were detected in the 2005 TB for DSS Site 1116 
(Table 3.2.2-1 ). 

No duplicate or EB samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNL/NM July 1994), SNLINM ER Project "Data Validation Procedure for Chemical 
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and Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM 
December 1999), or "Data Validation Procedure for Chemical and Radiochemical Data," 
AOP 00-03, Rev. 01 (SNLINM December 2003). Annex A contains the data validation reports 
for the samples collected at this site. The data are acceptable for use in this request for a 
determination of CAC without controls. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1116. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1116, the Building 9981A Seepage Pit is based upon 
the COCs identified in the soil samples collected from beneath, and adjacent to, the seepage pit 
at this site. This section summarizes the nature and extent of contamination and the 
environmental fate of the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1116 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. No SVOCs, PCBs, HE compounds, or 
cyanide were detected in any of the soil samples collected at this site. None of the eight RCRA 
metals were detected at concentrations above the approved maximum background 
concentrations for SNL/NM Coyote Test Field Supergroup soils (Dinwiddie September 1997). 
One VOC (toluene) was detected in these samples. Hexavalent chromium was also detected in 
two samples, but because it does not have a quantified background screening concentration, it 
is unknown whether this COC exceeds background. When a metal concentration exceeded its 
maximum background screening value, it was considered further in the risk assessment 
process. 

One of the four representative gamma spectroscopy radionuclides {thorium-232) was detected 
at an activity exceeding the corresponding background level. In addition, the MDA value for one 
of the uranium-235 analyses exceeded the background activity. No gross alpha/beta activity 
was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the seepage pit. Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the seepage pit (Figure 4.2-1). The depth to 
groundwater at the site (approximately 150 feet bgs) most likely precludes migration of 
potential COCs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1116. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1116. All potential COCs were 
retained in the conceptual model and evaluated in both the human health and ecological risk 
assessments. The current and future land use for DSS Site 1116 is industrial (DOE and USAF 
March 1996). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
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Conceptual Site Model Flow Diagram for DSS Site 1116, Building 9981 A Seepage Pit (Solar Tower Complex) 
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Table 4.2-1 
Summary of Potential COGs for DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) 

Number 
of 

COC Type Samples8 

VOCs 6 
SVOCs 2 
PCBs 2 
HE Compounds 2 
RCRA Metals 2 
Chromium VI 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) 2 

Gross Alpha 2 
Gross Beta 2 

8 Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or with 
Concentrations Greater 

than Background or 
Nonquantified 
Background 

Toluene 
None 
None 
None 
None 

Chromium VI 
None 

Thorium-232 
Uranium-235 

None 
None 

Maximum 
Background Maximum 

Limit/Coyote Test Concentrationc Average 
Field Supergroupb (All Samples) Concentrationd 

(mg/kg) (mg/kg) (mg/kg) 
NA 0.0007 J 0.0002 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NC 0.16 J 0.119 
NC NA NA 
1.01 1.02 NC1 

0.18 ND (0.193) NC1 

NA NA NA 
NA NA NA 

Number of Samples 
Where COCs Detected 
or with Concentrations 

Greater than 
Background or 
Nonquantified 
Backgrounde 

1 
None 
None 
None 
None 

2 
None 

1 
1 

None 
None 

cMaximum concentration is either the maximum amount detected, or for radionuclides. the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC =Constituent of concern. NC = Not calculated. 
DSS = Drain and Septic Systems. ND ( ) = Not detected above the MDA shown in parentheses. 
HE =High explosive(s). PCB =Polychlorinated biphenyl. 
J =Estimated value. pCi/g = Picocurie(s) per gram. 
MDA = Minimum detectable activity. RCRA = Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC =Volatile organic compound. 
NA = Not applicable. 

: 

I 



major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1116. 

4.3 Site Assessment 

Site assessment at DSS Site 1116 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1116 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1116 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1116. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1116 has been recommended for an industrial land-use scenario (DOE and USAF 
March 1996). Because toluene was detected, thorium-232 and uranium-235 are present above 
background, or have MDAs above background, and hexavalent chromium and cyanide have 
nonquantified backgrounds, it was necessary to perform a human health risk assessment 
analysis for the site, including these COCs. Annex B provides a complete discussion of the risk 
assessment process, results, and uncertainties. The risk assessment process provides a 
quantitative evaluation of the potential adverse human health effects from constituents in the 
site's soil by calculating the hazard index (HI) and excess cancer risk for both industrial and 
residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1116 is 0.00 for the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1116 COCs is 3E-1 0 for an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
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incremental excess cancer risk is 3.46E-1 0. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1116 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1116 COCs is 7E-1 0 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 7.35E-10. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (thorium-232) had a reported value greater 
than the corresponding background value and (uranium-235) had an MDA value greater than 
the corresponding background value. The incremental total effective dose equivalent (TEDE) 
and corresponding estimated cancer risk from radiological COCs are much lower than the EPA 
guidance values; the estimated TEDE is 2.5E-2 millirem (mrem)/year (yr) for the industrial 
land-use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997a). The corresponding estimated incremental excess cancer risk value is 2.3E-7 for 
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional controls is 6.4E-2 mrem/yr 
with an associated estimated incremental excess cancer risk of 7.4E-7. The guideline for this 
scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1116 is eligible for 
unrestricted radiological release. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.46E-10 2.3E-7 2.3E-7 
Residential 7.35E-10 7.4E-7 7.4E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
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COC concentrations and identified potentially bioaccumulative constituents (see Annex B, 
Sections IV, Vll.2, and Vll.2.1 ). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COCs at DSS Site 1116 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1116 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1116, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April2004) is recommended for DSS 
Site 1116 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1116. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEX A 
DSS Site 1116 

Soil Sample Data Validation Results 
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Sample Findings Summary 

Site: No"'- fA ~-\;c. S~s\-e""'s ARICOC: (; O'J..g 11 /60-;l 8;J. 0 
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ER Sample 10 Analysis DV Qualifiers Comments 
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ER Sample ID - This value is located on the AR/Chain of Custody. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list 

Comments -This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470!1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

U1 

R 

Descriptive Flags 

A 

Al 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuxacy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSJLCSD) do not meet acceptance criteria. 

Laboratory accuxacy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

* · This is not a definitive list Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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ARCOC #602817/602820 
f{.2 q e 
I.O.C: 

~~ "".E 
Organic Analyses 

, 
..- §. 

(VOCs) .... 
ERSampleiD 

ARCOC #602820 

050109-001 B9938-SP1-BH1-9.5-S UJ UJ I 

050110-005 B9938-SP1-BH1-9.5-TB UJ UJ I 
ARCOC #602817 

050049-001 SOLARDETOX-DF1-BH3-5-S UJ UJ 

050050-001 SOLARDETOX-DF1-BH3-1 0-S UJ UJ 

050-052-001 SOLARDETOX-OF1-BH2-5-S UJ UJ I 
050053-001 SOLARDETOX-OF1-BH2-1 0-S UJ UJ 

050055-001 SOLARDETOX-DF1-BH1-5-S UJ UJ 

050056-001 SOLARDETOX-DF1-BH1-10-S UJ UJ 

050057-001 SOLAR9981A-SP1-BH1-8-S UJ UJ 

050058-001 SOLAR9981A-SP1-BH 1-13-S UJ UJ i 

050059-001 SOLAR9982-DW1-BH1-11-S UJ UJ I 

050060-001 SOLAR9982-DW1-BH1-11-DU UJ UJ 

050061-001 SOLAR9982-DW1-BH1-16-S UJ UJ 

050062-001 LFR-OF1-BH1-7-S UJ UJ 

050063-001 LFR-DF1-BH1-12-S UJ UJ 

050064-001 LFR-DF1-BH1-7-MSMSD UJ UJ 

050065-001 LFR-OF1-BH2-7-S UJ UJ 

050066-001 LFR-DF1-BH2-12-S UJ UJ 

050067-001 LFR-DF1-BH3-7-S UJ UJ 

050068-001 LFR-OF1-BH3-12-S UJ UJ 

050069-013 LFR-DF1-BH3-EB UJ UJ 

050069-014 LFR-DF1-BH3-TB UJ UJ I 

I 
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ER Sample ID -This value is located on the AR/Chain of Custody. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS nwnber from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments - This is only to be used if a comment associated witlr the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: .g;: ·-:> t ~-.......... ~ Date: /,;)//6/9 .P 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

qualifiers 

I 

J1 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-dete(.t. 

The data are unusable for the.ir intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratocy accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria 

Laboratocy accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratocy accuracy. 

Analyte present in laboratocy method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

* This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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Inorganic Analyses 0 0 a, 
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""" """ """ """ (RCRA metals, CN, Cr6+) 1'- 1'- 1'- 1'- 1'-

ERSampleiD 

ARCOC #602820 

050109-003 B9938-SP1-BH1-9.5-S J,A2,P1 J,B,B3 J,B 

ARCOC #602817 

050049-003 SOLARDETOX-DF1-BH3-5-S J,A2,P1 J,B,B3 J,B 

050050-003 SOLARDETOX-DF 1-BH3-1 0-S J,A2,P1 J,B,B3 J,B 

050-052-003 SOLARDETOX-DF1-BH2-5-S J,A2,P1 J,B,B3 J,B 

050053-003 SOLARDETOX-DF 1-BH2-1 0-S J,A2,P1 J,B,83 J,B 

050055-003 SOLARDETOX-DF1-BH1-5-S J,A2,P1 J,B,B3 J,B 

050056-003 SOLARDETOX-DF1-BH1-10-S J,A2,P1 J,B,83 J,B 

050057-003 SOLAR9981 A-SP1-BH1-8-S J,A2,P1 J,B,B3 J,B3 

050058-003 SOLAR9981A-SP1-BH1-13-S J,A2,P1 J,B,B3 J,B 

050059-003 SOLAR9982-DW1-BH1-11-S J,A2,P1 J,B,B3 J,B 

050060-003 SOLAR9982-DW1-BH1-11-DU J,A2,P1 J,B,83 J,B 

050061-003 SOLAR9982-DW1-BH1-16-S J,A2,P1 J,8,83 

050062-003 LFR-DF1-BH1-7-S J,A2,P1 J,B,B3 J,B 

050063-003 LFR-DF1-BH1-12-S J,A2,P1 J,B,83 J,B 

050064-003 LFR-DF1-BH1-7-MSMSD J,A2,P1 J,B,B3 J,B 

050065-003 LFR-DF1-BH2· 7 -S J,A2,P1 J,B,B3 J,B 

050066-003 LFR-DF1-BH2-12-5 J,A2,P1 J,B,B3 J,B 

050067-003 LFR-DF1-BH3-7-S J,A2,P1 J,B,B3 J,B 

050068-003 LFR-DF1-BH3-12-S J,A2,P1 J,B3 J,B,B3 J,B 

050069-007 LFR-DF1-BH3-RCRA UJ,B3 
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DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth SalazlllrS 

Organic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
ProjectfTask No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs), EPA8270C (SVOCs), EPA8330 (HEs), and EPA8082 
(PCBs). Problems were identified with the data package that result in the qualification 
of data. 

1. PCB Analysis: The extraction holding time was exceeded for the re-extraction of 
sample 9909228-66 due to low initial surrogate recoveries. All results were non
detect (NO) and will be qualified "UJ2." 

2. VOC Analysis: The initial calibration response factors (RFs) of 1, 1-dichloroethene 
and trichloroethane were less than ( <) the required minimums. The associated 
results of samples 9909228-01,-04,-05,-08,-11,-14, -17, -20,-23,-26,-29, 
-32, -35, -38, -41, -44, -4 7, -50, -53, -56, -67, and -68 were NO and will be 
qualified "UJ." 

SVOC Analysis: The continuing calibration verification (CCV) percent difference 
(%0) of 3-nitroaniline was greater than ( >) 40%. The associated result of sample 
9909228-62 was NO and will be qualified "UJ." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding 
times. 

---------- ·-----·· ····--·--·-------
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PCB Analysis: All samples were analyzed and extracted within the prescribed 
holding times except as noted above in the summary section. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
chloromethane, acetone, 2-hexanone, and vinyl acetate were > 20%. However, all 
associated sample results were ND. Thus, no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV o/oDs of 
2,4-dinitrophenol, 4-nitrophenol, carbazole, pyrene, 3,3' -dichlorobenzidine, 
indeno(l ,2,3-cd)pyrene, and benzo(g,h,i)perylene were outside OC limits. However, 
all associated sample results were ND. Thus, no data were qualified. 

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate percent recoveries (o/oRECs) met OC 
acceptance criteria. 

PCB Analysis: The surrogate o/oRECs met OC acceptance criteria except for the 
following. The o/oREC of sample 9909228-02 was slightly < QC limits (46.5<46.8}. 
However, all other QC criteria were met. Thus, no data were qualified. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met OC acceptance 
criteria. 

HE/PCB Analyses: No internal standards were required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC/HE/PCB Analyses: The MS/MSD met QC acceptance criteria. 

SVOC Analysis: The MS/MSD met QC acceptance criteria except for the following. 
The MSD relative percent difference (RPD) of 4-nitrophenol was > OC limits. 
However, the MS/MSD o/oRECs met QC acceptance criteria. Thus, no data were 
qualified. 

---------------------- ···---



Laboratory Control Samples (LCS/LCSD) 

All Analyses: The LCS/LCSD met OC acceptance criteria. 

Other QC 

VOC Analysis: A field duplicate was submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheet. No target analytes 
were detected in the equipment blank {EB) or trip blank {TB}. 

SVOC/HE/PCB Analyses: Field duplicates were submitted on the ARCOC. However, 
all sample results were NO. Thus, RPDs could not be calculated. No target analytes 
were detected in the EBs. No field blanks (FBs} were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

--·-·--·-· ---------------------



MEMORANDUM 

DATE: December 16, 1999 

TO: File 

FROM: Kenneth Salaz 10' 

SUBJECT: Inorganic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA6010B (ICP metals), EPA7470/1A (Hg), EPA9012A ICN), and 
EPA 7196A (Cr6 +). Problems were identified with the data package that result in the 
qualification of data. 

1. ICP Analysis: In the initial calibration blank (ICB) and/or continuing calibration 
blank (CCB), cadmium (Cdl and arsenic (As) were detected. The Cd result of 
sample 9909228-57 and the As result of -24 were positive, less than ( <) 5X the 
blank concentrations, and will be qualified "J,B3." Silver (Agl was detected in the 
CCB and method blank. The results of samples -02, -06, -09, -12, -15, -18, -21, 
-24, -27, -30, -33, -36, -39, -42, -45, -48, -51, -54, and -57 were positive, < 5X 
the blank concentrations, and will be qualified "J,B,B3." 

Hg Analysis: In the ICB for the equipment blank IEB), mercury (Hgl was detected 
at a negative concentration. The absolute value was greater than ( >) the 
detection limit (DL) but < the reporting limit (RL). The associated result of sample 
9909228-61 was non-detect (ND) and will be qualified "UJ,B3." Hg was also 
detected in the method blank for the field samples. The associated results of 
samples -02,-06,-09,-12,-15,-18,-21,-27,-30,-33,-39,-42,-45,-48,-51, 
-54, and -57 were positive, < 5X the blank concentration, and will be qualified 
"J,B." 

2. ICP Analysis: The MS percent recovery (%REC) and the MSD relative percent 
difference (RPD) of barium (Ba) were > QC limits. The associated results of 
samples 9909228-02,-06,-09,-12,-15,-18,-21,-24,-27,-30,-33,-36,-39, 
-42,-45,-48,-51,-54, and -57 were positive and will be qualified "J,A2,P1." 



Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

ICP/Hg Analyses: No target analytes were detected in the blanks except as noted 
above in the summary section and the following. Ba was detected in the JCB and CCB 
for the EB. However, the blank concentrations were < the associated Dls. Thus, no 
data were qualified. 

CN/Cr6 + Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP Analysis: The MS/MSD met QC acceptance criteria except as noted above in the 
summary section. 

Hg/CN/Cr6 + Analyses: The MSs met QC acceptance criteria. No MSDs were 
performed. However, replicate analyses were performed as measures of laboratory 
precision. 

Laboratory Control Samples ILCS/LCSD) 

ICP Analysis: The LCS/LCSD met QC acceptance criteria except for the following. 
The LCS o/oRECs of Cd, Ag, and lead (Pb) were outside QC limits. However, the 
LCSDs met QC acceptance criteria. Thus, no data were qualified. 

Hg/CN/Cr6 + Analyses: The LCS/LCSD met QC acceptance criteria. 

Replicates 

ICP Analysis: No replicate analysis was performed. The MS/MSD were used as 
a measure of precision. 

Hg/CN/Cr6 + Analyses: The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample IIC.ID 

ICP Analysis: The ICS met QC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No ICS was required for these methods. 



ICP Serial Dilution 

ICP Analysis: The ICP serial dilution met QC acceptance criteria. 

Hq/CN/Cr6 + Analyses: No serial dilution was required for these methods. 

Other QC 

All Analyses: Field duplicates were submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheets. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



Site: AJoA' f:R. Sr.p },(:_ $'I SkM.S 

Sample Findings Summary 

AR/COC: 60~817 /60;L'BJ,O 

(f:PA Cfcx:>.O \ 
Data Classification: RQ.J;clos ico..l \.. ~ B.\:Sl.. 30c)} 

ERSample 10 Analysis DV Qualifiers Comments 

~ .,Vo.\.e. ~ s~e a.#~~-e& -s·~a&,sl,ee.-4- J;.or Jo.·t01 C(<..to.l, ~ C:Ct-\- IQo"'\S -

. 

Do:too. o..r e a.c.c. e. o + etb le. {_ ~ cent as V\o-+eJ o-" sDre~.4.ee~). . 

Qc.. fo1ea~~r~s ~PDe~r .\-t> be.. o..J ~ f \,i.Cl + ;..., 

ER Sample ID -This value is located on the AR/Chain of Custody. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA808I, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: '7$;:::';- e: Z/~ Date: /...l /I I/ ,P 'i' 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

Qualifiers 

J 

Jl 

J2 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A1 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The assocjated result is less than ten times the concentration in any blank and 
is detennined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine labo~tory accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

• This is not a definitive list Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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ERSampleiD 

ARCOC #602820 

050109-004 B9938-SP1-BH1·9.5-S J J,B J,B 

ARCOC #602817 

050049-004 SOLA.RDETOX-DF1 ·BH3-5.S J J,B J,B 

050050.004 SOLA.RDETOX-DF1·BH3-10-S J J,B J,B 

050.052-004 SOLA.RDETOX-DF1-BH2-5-S J J,B 

050053-004 SOLA.RDETOX·DF1·BH2-10·S J J,B J,B 

050055-004 SOLA.RDETOX-DF1-BH1-5.S J J,B 

050056-004 SOLA.RDETOX·DF1 ·BH1-1 0-S J J,B 

050057-004 SOLA.R9981A-SP1-BH1-8-S J R J,B 

050058-004 SOLA.R9981 A·SP1-BH1-13·S J J,B 

050059-004 SOLAR9982-DW1-BH1-11-S J R J,B 

050060-004 SOLAR9982-DW1-BH1-11-DU J J,B 

050061-004 SOLAR9982-DW1-BH1-16-S J J,B J,B 

050062-004 LFR-DF1-BH1-7-S J J,B J,B 

050063-004 LFR-DF1-BH1-12-S J J,B 

050064-004 LFR-DF1-BH1-7-MSMSD J R J,B 

050065-004 LFR-DF 1-BH2-7 -S J R J,B J,B 

050066-004 LFR-DF1-BH2-12-S J J,B J,B 

050067 ·004 LFR-DF 1-BH3-7 -S J J,B J,B 

050068-004 LFR-DF1-BH3-12-S J J,B J,B I 

050069-005 LFR-DF1-BH3-GS J,B J,B J 

2 ~ t;;.///d'/F-.r 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz~ 

Radiological Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA900.0 (Gross Alpha/Beta) and HASL300 (Gamma Spec). Problems 
were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: In the method blank for the equipment blank (EB), lead 
{Pb)-212 and thorium (Th)-232 were detected. The associated results of sample 
9909228-59 were less than { <) 5X the blank concentrations and will be qualified 
"J,B." In the method blank for the field samples, cesium {Cs)-137 and uranium 
{U)-235 were detected. The Cs-137 results of samples -03, -07,-10,-13, -16, 
-19, -22, -25, -28, -31, -34, -37, -40, -43, -46, -49, -52, -55, and -58, as well as 
the U-235 results of samples -03, -07, -10, -16,-37, -40, -49,-52, -55, and -58, 
were <5X the blank concentrations and will be qualified "J,B." 

2. Gamma Spec Analysis: The replicate error ratios (RERs) of zirconium (Zr)-95 for 
the EB and americium (Am)-241 for the field samples were greater than ( >) 1 but 
< 3. The Zr-95 result of sample 9909228-59 and the Am-241 results of samples 
-03,-07,-10,-13, -16,-19,-22,-25,-28,-31,-34,-37,-40,-43, -46,-49,-52, 
-55, and -58 will be qualified "J." 

3. Gamma Spec Analysis: The negative bias criteria were not met for the Cs-1 34 
results of samples 9909228-25, -31, -46, and -49. The results were negative 
and < the associated negative MDAs. Thus, these results will be qualified "R" 
(unusable). 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 



Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: No calibration data were provided. However, the case narrative stated 
that the instruments were properly calibrated. 

Blanks 

Gross Alpha/Beta Analysis: In the method blank, gross alpha/beta were detected. 
However, the blank concentrations were < the associated 2-sigma uncertainties. 
Thus, no data were qualified. 

Gamma Spec Analysis: No target analytes were detected in the method blank except 
as noted above in the summary section and the following. Actinium (Ac)-228, Pb-
212, radium (Ra)-228, and U-235 were detected. However, the blank concentrations 
were < the associated 2-sigma uncertainties. Thus, no data were qualified. 

Matrix Spike (MS} Analysis 

All Analvses: The MSs met OC acceptance criteria. 

Laboratory Control Sample (LCS) 

All Analyses: The LCSs met OC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analysis: The replicate analysis met OC acceptance criteria. 

Gamma Spec Analysis: The replicate analysis met OC acceptance criteria 
except as noted above in the summary section. 

Tracer Recoveries 

All Analyses: No tracers were required for these methods. 

Negative Bias 

All Analyses: All results met negative bias QC acceptance criteria except as 
noted above in the summary section. 

Other QC 

Gross Alpha/Beta Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB. No field blank (FB) was 
submitted on the ARCOC. 



Gamma Spec Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB except Ra-226. However, the 
blank concentration was < the associated 2-sigma uncertainties. Thus, no data were 
qualified. No FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



Site/Project: t/o"- fR S;eh .. $y_sW.,.s
ARJCOC #: 60J.~ ;1-u /6 OJ. 81'1 
Laboratory: G c l 
Laboratory Report II: 9 '1 0 ct 'l ~ 8 A: I~ 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8, Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

I 

Data Validatton Summary 

Projectffask #: i:}l~.Ol.OJ..O\ #ofSamples: 6g Matrix: S1 so:( Ill Qti<~c.W 
Laboratory Sample IDs: '19 0 C'f :J.?. g -0 I .}(..,.,.. - 6 8 

Estimated 

Not Detected 
Check (v) = Acceptable 

lJ Shad ... -d Cells = Not Applicable (also "NA") 
lJ.l :: Not Provided 

v 
v 
t/ 

v 
v 

I~ 

Not Detected, Estimated 

Unusable 
NP 
Othcl Reviewed By: ~-::... ?' 2 ~~>--.. _ Date: _ IV/ t$~?---· 
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i 
Holding Time .... d Preservation 

Sitc/Project:.A4"·Et S';pt:c..5'ts\t.-.J AR/COC#: ~O'l..f/~0/ 60.lgp LaboratorySampleiDs: Cl10ct)..J..8 -Ot flv-4. -' i 
Laboratory: 4 t L Laboratory Report#: q 10 '7 );lg ~Ill 

#of Samples: 'i Matrix: S1 soil /II ~=tt "'-U""" 

·'~li!~'~ii~~~~ill •• llll-llill~i! 
GPA ~08.) . s-,~ re-e.c.·IJ"~~ ",..u\ of ~W; 

C[qocr J.JS -6{, ( Pc:.&s) 7 ,ft,..'r ':J 6 NA- N A ..t~Ac.. k1 1~ s-~ l'e<.d..v-,Y.,s. 

NA-.. }/.>+ Apptl~o.t.!& 

ReviewedBy: ~ -~ s;r--....._.--S.. Date: 1.1./111?::; 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project:&-fR ~};s. .5)~t~ ARJCOC II: 60;2 ~:}-0 /602817 II ofSamples: I:C Matrix: _$xO::..:.i...!.( _________ _ 

Laboratory: G~ \,.. Laboratory Report#: 110'P-~ ~ Alfl Laboratory Sample IDs: crfO'?)A'-DI,oOS ,-Q&',-tf1--l'f,-1;1-JO,-J.1,->,, -.l'l/>1,-J.)-:-
Methods: B'-\&thOA Batchl#s: I.SK'Oj4 -~lf.""'1l•-'1-t,-~o~-,,-s-u,-yJ,-S'", 

1~ llfi~'~:'fllllli~~ "~\ ~:;;~~~~: ::;ri~f'!~:::: "-:.·:-::-:::::::::: 
I 74-83-9 Bromomethanc 
t:~:= 1:s;:or4:~<:: vtn}ihliii)rld~'-~)~ns:~:::i.n~t :: i o:Jo::=:= ::~} .·=·:A;::::t::=:;:=t'''''''"'':i:t=:r=::: 
I 75-00-3 Chloroethane 0.01 v 
I 75-09-2 metbyleoe chloride (IOxblk) 0.01 J 
•" 67.-'64•r:,:=:=== 'aaion~(fai·Ii~H*;~:::::::;:=::mt -~ := o':IH:¥ WlV:ff: J{r ,,,,,,,, 
I 75-15-0 ~nd~ulfidc 0.10 NA .. <t ~ 
:·:: ;;:~t~-':;:::: t~~t:~:~:~ftr~:::ili!r:;:·i:::.'I ;;: ~!i~iifltr;;r :tl~;-; ;m;;,,I?fiil ,,,, ... 

=•:.:::::i:::::{Tf:T=::if''F''Ti'1:K'•8714.ff~1Z:.tlir't' ''·I ' •• ....... 

I 16 ... ""I ~ I I ... 1 ::::JlMU :t::n:::::Jn:::;;r;:: : ~~ p.; ·.=:: Pi!: ::n,=.;~ <.::.::.~ · r::::L;:,:::\ y;:;;:r:·':.zxrzm:;:?·•=:.:• · 
li 

;::-;;:::: I'==·:::.:::::::<~:· 

~ 'i: ~~1~~ii':=; ;1:~~:~:~!i:]::::i.:::m:;:;:;r rt ~~g:: rt:m:,;: :;::::·:=· ~:;,,-;m:;:[.:;m ~timt;,tr :·~:j=~:~:i;?W 

c 78~9l~:r:: ::: l~biliiiiiiih<i'liiiiliuat~ilB''"'' ;:; O'.lnr: :;:;:ii ;;::?': :== , :r::o.:: ~:;::: :~;~:::r''J>'j:' . }~·~:::~·;:~?: ~:j.j.i.~:~ ~ :~.;:~ ~~ j'~-~:n::. 

2 71-SS-6 1,1,1-trich~ 1.10 
2 ::~ 56,23;5:'::::: ... - .... ., ... ,~:l!r\'1 :1-i='•f' !::f:!:l::::iif?li!Fftl:f:,H::m;:;::l ':=:Fiii:)il ,, .. == ::·=+'::•,:,rn:;:g;;::n:::~'!.mill? -~:::::::::· · :'.'••·· 
2 75-27-4 
Z ··.: ~~~N : :.=,.; 
i 10061-01-3 cis-1. 
~=: 79-..:0I;i;::::::::JTi 
2 124-48-1 
2 79-00-S jl,1,2-t 
2=·· 7i~3c2?'<•rn~itiiine':'Tn::~~ 
2 10061-02-6 Jtn~no .. 1 ~ 

2 75-25-2 
3 108-10-1 
3 591-78-6 12-1 
3 ,. 127.184 '''' T 

Styrene 
3 1330-20:7 (xyleno:s{total) 

S"0-~.2~ 

··••rno'i:?r:::::Tu•n•:r:rWF!'i:'J:f:Nf&Wt!WI•:::;;.p:q:if:f::lf:iJWi?if:=:tmmiN?K::i!'i':kiitfWHf::::fif:f=::=::=::::f:;::';:i:::::f;:.:.::J:.:==J:;::[=:;:;::f•':'?fTGHHTffi%IliiTJF::::mm:s 

,,,,~;:"l'"l*'"'"l~t"t"''"'l&tW!%&r 0.10 v 
0.10 

IJ 

q;n::m~:::n.a;xz r:sr:::.:~~:·.~:r;:::;:.::;:nx:;:,::r:::\7?1:itNZ\::=f?~!t:t~ ?l:'i7''=' 1:::.i7 ••~ 1: :v ... 1 ·· :·• J :n: 1 ••• :.':: ::~:•: ·~~-·:• :r =:.=:r:rn:r::: .. 
~ ~ IJct., I 

·:•:KJ.<::?:::;;::::t=:=::•rt:n;::l::::):?:;:t~':\i':~:::l•t:r·•· '' 1·~=:::: :•f :,:· ::.:.f··:· JSTr:•: I·· :;:••; t:•· '2FE''t=l':'•::i•::t::;: :!I :=:•• P•TI 

lo.3o· 

,0.3011 ~~~~ jg OJYf•:>=:::''••s:••:n:;:J::::·;r;:=:::•=···.·•7 +• '''>Ji'''''· 

Aft r~J 
·¥ ~, •. ,._-rc:"=:n=·i• , ·'='=''J:=;;,:,:j:=:::;;:=:IWi)::;.:::l.;,:::::.',: ~.J7 . 

• 71 p I ~1f:tf I 61
} ..J 

JlA.. 
_.Jt. 

Comments: Noles: Shaded row' &l'c RCRA compounds. 
(!>a .. v "/., 0 "rr'·~~ ~ S~\4.) ···<.:>1, -o~, ~8'; ~ -II O"ly. 

/II A :2 IJ'-A 'W ,.-~~It 

Reviewed By: ~ ?""..::?'$""" ~ Date: a/;11 P'i 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: ;\{,...-fR ~k""' Sysle"'.f AR/COC #: bO;l g )-D f6o'J.S 11 #of Samples: '3 Matrix: frt ~A.e.'w..i 
Laboratory: G f. L Laboratory Report#: '19 0'1 :l :18 ltf d Laboratory Sample IDs: Cf Cf l> 'I ).~g - ()'-/ J-' '7, -6 f 
Methods: fPA i$J.60A Batch#s: 15'60 7-< 

~~· ~'@ll! ~,litt~~,~IIIIUii'!~i®f~;il'~~~t~ ~~i~ 
1 74-87-3 \/ . !11/l. /II A N 
1 74-83-9 
t::: 7S"Of.'(i!?W vJiiif'~lillirldti:!)i='t:=m:::;;:::::Ji i=i( p;:f6:;: I'Fr\7'i?i Xi~ =:=:=::r.=rJ•Fi'f•'nF?':Y:J):tlidl!iW::{q:p:w;nr'l?lf(:':':J r~•t:=:: I ;•.:: t:::l··.:'(f'rt:;:•u=r:==i:i•''''·· I•:::;::?.:;':::::J:•:==::=•:==:= 
I 75-00-3 Chloroethane V 0,01 J v ~../ 
I 75-09-2 melhylene chloride {!Oxblk) ./. 0.01 ./ V ..,/ 
I :: 67;6~1 :;;:; &cetliiiiif10xblkj):t=='=::;::=t=:=:==r Vl' o'ov:::= =:::=•:lif:'i;):( 'i\j?Ui'~ t=itU6(::::;(: ;t,;:::: :(:j((i{( ::::} :.=x::=;;:;:; •=<~=!;:(: ~<:nw:t :=::::::::e;::::; ;'i:i{!. :=:;::( \:!:: /:: •=.:::,:: :;; :/ ;::=: ::;\;;: :::::;:: ::::;;:;: ,:·:==!ii' ::;:;}{=i::::::• ::::;;:•;={:>:: l 
I 75-15-{) carbondisulfide ·./ 0.10 #A " ·./_ 

1 ::: 67c'66•:r:>== C1iloriir~:rmr:~:=:=:'''/''''i==t=::t ., ,: o:tz~~,. ::n::::= '?T'' =:~Nt=::::::;, t:ttZ::++ +:i m:;::t ::?\ ''li Dhfill :,;:;::::=;:::=, =:;mr:~:r :;:-::: '::):''' =:=?::= =':' :':=• :::: ::. :·;:: ><'' =;,:·::;: ·,,, ··•· /.::::.: =x::t ,,;?;:;=;:;::;:::;.:: :::==== 
l''' to7.:0ti~z:~:: f.l.',liichli.iraeitililit~=;;:imll:=:m v o=Mv =:=:=:;::•: ~:r:•;r: ::::;:av:: ;::\zr::=:=: :=.•:: :·r:t; :;:;::;: :::n::;:::. m:g;,w ==nt=~r:= 'iW''litf ::t :;;:::: ;:::;:. ::== :::: r·: :•:: :\:.' = ::;:::: :=::;:''''' :;:;:?:: ::;(::: ::::::i:r::::•:3 ::>.::: : •: 
c:: 7$~9l,tL:= : t~iiuiiiii«int<'toiiiWf::;::::;::::::==:• v.: cnn=r :::r:: :: ::::: :::v?'i :::=-N;r==;::=:: ::;::;; ::::mr r:::n ==mn:g;: >:mmr AfliM2 n;:;;;:;:· Hi: · ··· · ··· ···· .... ........ ··· ··· ·· ····· · .... ...... . ... ·· · ............... · · · ·· .............. . 
2 71-55-6 1,1,1-trichloroethane v' 0.10 v ../ 
2: •' s6~23•s, :,,,: t~i-~U~rii~iflictil(j!'lil~:Dl:l:)i'' fZ tf.i'o=: ;:;:=::. •U/:: :=::t(;,:: r;:::o:=w: l&ktnn:::u~.: I 'if/Til' 'T;::·:I'"'''J::·:m;: I ::=:::::l::::::;::•,::r;:::mrt:;::=::l ::?=:::'x: 
2 75-27-4 Bromodich1oromcthane ·../ 0.20 Y. l .JL... 
r::· 7H7,s:=:;:=; t;t~indiliiroiirniliiilin==:w:'\V' oJnt Iii'::' :::tt:: '''i\Z 'P!il:fi:::::=::.:l:· Effi'FFfl:::::JSl:•:•d::::rl:iil:::::i,•:::{:}:;:::;::l=:;=:;:t=;=::::=>t=?;::;;;:;;;n::l:::f::::::•:·:::· 
2 10061-{}1-S cis-1,3-dichloropropene • V 0.20 .../ I V 

ncu.l-6'•=:::;: TFidiiorotttieMT::+.:::.:.=•::.;:.:.:=:=: v.: u~;,~:.~"" =:.:=.:.:.: :.=.::.:===·=" =·tJht~;r 
2 124-48-1 Dibromochloromethane -./ 0.10 v ~ 

]::i:;:=t~:=;·=:i•q======='t=~''''''''Pii'~: t:;=tz':Jt\Z;r:J =::;:t>':' 1 :·:::' f?::: 1 :=: J=:.=::J••==n::::;J:::.•.xr.==:::.::::n=:::=• :t:;::}: 1 ::::' •:•••=::-;::~:!?'::'"='' \,,,,, 

2 79-00-S 1,1,2-trichloroethane ..1 0.10 v v 
2::, .. 7i~43,t =•:::: s~iti~ii~::=r;r.,,:;:h:::=::l:(>::::t:t vii u:=~n.::: :::::' ::;: :=:.:: •:r!IZ:.::=:= =:=~~~"''Tl''"lt=n:n=::)::==:t.n:r:m:.,,. . ...,,., .. li&Yn::::r=:r:J=:::=r'=::t::=:+ : •J::=::r===:=t:=:;:'l'': ;:::;:I :::s:ru:r::::J:n•}y:::n:=:::·::l r=: .;::;;:= 
2 10061-02-6 trans-1,3-dichloropropetM~ .J 0.10 v \/. 
2 75-25-2 Bromofonn v 0.10 J v ../ 
3 108-10-1 4-melhyl-2-pcnlanone .J 0.10 tvA .../ .Y_ 
3 591-78-6 2-hexanone y 0.01 v V 
F' 127~1s-4 ::• TiiTa'eill~@~niiiil.=t=t:~=n:;:;:;=+. v li.2(ff =tH::• \:::?/ :i¥'::1': :''34221. ']=:=c:J•'::=v:J;::: 
3 79-34-5 I, I 2,24etrachloroethane ..,/ 0.30 \1 v 

:r~\•H&ii11fili£JJJLJ :•·.=t= l•ilil• :::L···:" :]'·=::=J::;:;;::q ::::.=.:.:=::r=r:l ::=: ::=:·:=:· 

3 108-88-3 toluene(IOxblk) .,J 0.40 '1/ v 
3 to!!;9<Pc : ci~Jfiib~liitii~T'~;'~:·::n'tY'' ,.,., ctjo'' '::=::;:: ':::Jq;:;:;; ;::a:::c=:· •• 'k=:·•• "''···'··· 

I ,TI~J 1·~~ 
r::r::= ·:::' ,,,. :=•t•••::::l.::.:::d::::;:;::i (•:::=•:::•····· .,~===•t::rt.r=r .. ,:;•'T/'.I>V •1::::: . IR I 00-4-1-4 I Ethylbcnzenc 

3 I 00-42-5 S1yren~ _ 

13 
~~~~~~~It'J?rn~~GITtJt:=======;··== =, .. ·====·-=··=· • :=:·::::::t=:::x:: ==::=:.: J:::=. :p .I ::=J::: ... n:::•:::tJ:ti\'::=1·:=., .... 

~ ~ 

«li .. JJ..~ A~i'Mv Comments: ~~~1411-'t p-v..\-o---.1 ()A. t>- S -.pl. ~ o.--6}'\u Nolu: Shaded rows art RCRA compounds. 

Q;> s'-1'\4..> .,..-c. ~ ~ T~s. .S'D6 • 

Reviewed By: :?;:::= "'S*e c;;:?..:<S).. Date: 1.1//ljty~ 
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Volatile Organics 

Site/Project: Alo .... -fQ ~h1. S'vte .... f ARICOC #1: 6 o ~8' )u (6 0 ~ g 17 

Laboratory: (, ~ (... LaboratOiy Report #1: 'i 20 Cf '-.:.Z8 A-1& 

Batch#s: 15f{07J. 1 

# of Samples: ;).,;t Matrix: /'1 s,; I / 3 <!f -.~.._J 

Page 2 of2 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

f(~~ilill~·~~t~~~liEIIIIJI-IJJil1LIIIIIitlll'mi'A![~I~l~l!i' ... ~.~~t~~:~~~:t~~~A~i~: 
Pt\\ ~ 

Q~.ssej I I~ 

~ 
~ 

SMC l:-.r£romofluorobenzene IS 1: BmmeeJYQFUJRt~e~t~ ..... ~ 
SMC 2$'l Djcbloreethaneod4 IS 2: 1,4-Di~benzene-cl-i\1 
SMC 3· oluene-d8 IS 3: Ch.lorobenzene-d5 v 

Dibfo'-"'ol.ft.,_,lt:)~~ ld'<:f 

IJ. (-, l'flf 

B-19 

~ 

Comments: ·~~/ ~ 

C~\jbfy..~;"" I 

~ 
~ 
~ 

"'--

· 'i l,t-J..-v-.lor()~~t.....,_ ~ +r . ..,I..I,.,.,Q.~~ l..e.J 1\...i·-1-,·"'1 c .. l.!,, Rf-J 
-<. ~ N..f."'~l .-.,"';"" ..... .-.s. ~~~ ~'-"'Go- so-p..._ t"'e..S .... Ib" ~ 
ND 11A .... ill ~ r;,...c.t;fn,.J ''U:S. '' 

=""? d-tvo-..\t.......,., tALe- w"'e. 1 ..1- k.)C.-. .. c- , ct..,J v,!.,, I "'tt·~ .... -k ha.J C(.,.v 

o/.Os ':> Jo•tl) •. A-il o>.s:O(.. S«-t\Q tti"'-l~ ~ AJD. ~s, o~VJ ~"'\, 
~ t~MrJ:eJ. 



0~e~~olatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project: 1\b"-fR. ~h(_ .S"y>k--J AR/COC #: loJ:fJo /~o;Ur/7 '~If\, Laboratory Sample IDs: T1f.l1 )){( -01 1-061-cJ"', -,~1 -t), -16> -.;~ -J 4, -J 7. 

Laboratory: G& L Laboratory Report#: 210 C? JJMtd 11 
-3")-311 -H,- yf1-'(J., -4),,-Lf~ -If, :fY.,-)7 

Methods: £,; PA g '). 7 "'C.. 
#ofSamples: f'f Matrix: S<!/1 Batchi#s: /S8Dl6 

::,::::;~: llll~"~llilllllfliitii~~-[.'.'''''·'''~'';''''"·" 
I A 108-9~-2 Phenol J 0.80 v V 1./ NA v 
I BN 111-44-4 bis(2-Chloroethyl)cilier I 0.70 1 v i/ 
It I A 19s-s7:sj:Z-Chl<>rc;t.en~l - -I flo.sOl ~~~I~ l J 

.. ........ -. .-...... -.-........... -.... -........ . 
1,2-Dichlorobcnzene 

2-Methylphenol(c-c;.~s.,1\ 
.---.----.----------~-

1 UN 108-60-1 

I A I 06-44-~ 4-MeUJylphenol 

I BN 621-64-7 N-Nitroso-di-n-propylaminc 

t ~t:l, ·. ~1~1~-~(•:, (f~#.~l~#i~;!)j(lijifff{ 
;z; :J.W ?~~?,.$:~1:;: N,i##~~~·••:u:t:!ili:ii:ifW!•: i- •'! 9i~Rii 
2 BN 78-59·1 lsophorone 0.40 V 

2-Nitrophenol o/ 
2,4-Dimethylphenol V 

1,2, 4· T richlorobenzene 

Naphlhalene 

2 - BN 106-47-8 4-Chloroaniline 0.01 v v V 
2 BN 87-68·3 Hexachlorobutadiene 0.01 1\1 A v v 
2 A ~9-S0-7 4-Chloro-3-mcthylphenol ?.20 j ./ \/' 
-- --- -- - - --- -- -- - - -- ,----- .. , 

2 BN 91-S7-6 2-MethylnaphUJalene 0.40 ·.../ V 

3 BN 77-47-4 Hcnchlorocyclopentadicne 0.01 V' \/ 
3 A RS-06·2 2,4,6-Trichlorophenol 0.20 v V 

jJ I A 19~-9S~-~2~~S.TrichJ;;;-phe;.;! - -Q,jo.2o I \l I v lo/ 
Comments: 

(t)~·ttJ J.o~op • .,-r..s; s .... ~ ...... H~. klln..s .... lb- j\A); M R~Os C:c,.(c. ..... (c.fu~. 
Q}IJc ~.s"'~-.~\t.J .,_¥\a. t..oC.. 
(} cw "t~O ~r'·'.,. \'0 s.-.pl/..J. -l4Y,-.SI,-S"'1,o-J. -s;"> o ... t.,. 

\T I I I / 17-lll l-1/ 

··dZ'initdbl::J!:ifiHw:tnn:n:nt:''lnl:i:lmH?'•I••·;::,•J;iHlHEFT•HHl)ilB!i!;::: • 

~171 /lv: lvlv 

vl_uJ / V'lv 

j,l ~~ ~ 
Noles: Shaded rows are RCRA compounds. 

J/ .JI j.V I 
NA.: ,.v~:, Appl;~~~ 

Reviewed By: ::,;;.c:; ~ ~· Date: _lol.//4/''P,. 
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Page 2 of 3 Semivolatile Organics 

Site!Project;,A/a.'\-~R ~\-;1. ~ys~s 
Laboratory; 6 ~L. 

hu J..li'J.O il"i1 
AFJCOC#: ~~i:9o/6t?J..fl I ~~~"' Batch#s: ~I ...... S"K.It~O..:...I.:..h ________________ _ 

Laboratory Report II: '/9o-, );).yllft'/IJ #of Samples· Jli Matrix: .So.· I 

l~fl,~iJJiit.iil~'!~llllllilllili"ii 
IJ rsN 91-58-7 2.Chloronaphtbaleno v o.8o #A. v v v ,#'4 1o1 A. v 
jJ IBN ls8-74-4 ·12-Nitroanlline _{.,-:_)--Jllo.ot I \/ I o/ I ~ 
jJ I BN 1131-11-3 IDimethylphthalate . I \ lo.ot I tV~ I ,/ 1 J 
13 I BN 1208-96-8 IAcenarhthylene I IIO:!Io-r T I v IJ 
13 I BN j606-20.2 -,i.6-Dinnrot~lu~ . I r Jo.20 I Jl ~lv 
I~ I BN 199~9-l 13-Nitro~iline-(,...-) I/ lo.ot I \/ I V I v 
IJ I BN lsJ-32·9 IAcenaphthene II lo.90 I N 6, I \ / r vl 

2,4-Dinitrophenol 

4-Nitrophenol 

Diethylphthalate 

11 rar.qs6:7J., -IFiu.;cne ~ I \lo.9o I \V I v I ~ 
IJ r BN jiOO~I-6 14-Nitroaniline (~-)--, l!o.OI I v I \/ I J 
4 A S34·52:J'4.6-Dinit.ro·2-~ethylphenol 0.01 1/A v \/ 
4 BN 86-30-6 N-Nitrosodiphenylunine (1) 0.01 \ \./ \/ 

4 BN \0\-5S-3 4-Bromophenyl-phcnylether 0.10 J V ../ 
.([_,, 

Phenanthrene 

Anthracene 

14 I BN 186-74-Bl{:~bazol-e . I llo.ot I \ I ./ I .J. 
14 I ON j84-74-2 IDi·n-butylphthalate I llo.oJ I \ I V I v 
14 I ON I 06-44-0 IF1uoranthene I I 10.60 I I I v I -;}' 

Is I BN 1129-00-0 lJ1ren~. lljo.6o I I I \7 I 1/ 
Is I BN lss-68-7 IButylbenzylphthalate II jo.o-1· I I I \1 T\1 
js I BN 191-94-1 IJ.~'-Dichlorobenzidine II lo.OJ I / I V TJ 
Is I BN ls6-5S-3 IBenzo(a)anthracene I {j0.80 I .. ~ I -::; ., J I "' 
Comments: 

~ 

(l) ~..xl <1."'1', wu f. .s~b-• ~\.4. All o"t...S-• ~ .N'~; ""-II Rtlh ('"'I e ... t ""f.:..~. 
@ ,No -F6 '5'..,(.....,:~ o .... ·-tu CC)C... 

~ t.<..~ Cl/.[~ ,.prl.'t:.. ~ S'-f'IJ..) -'4t,-s-1, -S'1, .-..) -S? ""''>-· B-21 

7-ITI~J'_r~l-~_j ~ 

../ lvl J'T~I .,?J3~._'i 

'Z'Jii:}\Zi!dU!S!'D:f 

Jr:71vlvl ~ 1~ 

.. _,Jt __.: 

~ 
l-.73. ~ 

\/ 
II':'?'V·:.="t;·•'::·:,I;::T• ;.• ;,;;:·· 

I 

v 
-IJJr; #ir Alfll<A~ 



Semivolatile Organics 6 O) r-~.) Page 3 of 3 

Site/Project: N'-""'f=tl §>\-.:. 5*; ARICOC II: fi<!J@ff'or &oJ.~ 17 Batch #Is: _}hS")....;~!L-0:::..!..]1 (,"------------------

Laboratory: G&-L. LaboratoryReport#l: <1'10,~Jtlrlf> #lofSamples: f't Matrix: __S!!i.l 

S BN 117-81-7 bis(2-Et.hylhexyt)phthalate 0.01 \./ V V 
6 BN 117·84..0 Di-n-octylphlhalate 0.01 NA J V 
6 BN 205-99-2 Benzo(b)fluorandtene 0.70 ./ "\./ V 
6 BN 207..08-9 Benzo(k)fluoraothene 0.70 ./\/;It V v' 
6 BN S0-32-8 Benzo(a)pyrene 0.70 I V V T \1 
6 BN 193-39·5 Indeno(l,l,3-cd)pyrene 0.50 ...!:_ ___ \('__ _ ~_1:?._1~_ 

16 IBN js3.:7o-3jl>ibW(~~e-Tllo.4o--T J r-v--1-TTJ 
16 I BN lt91-24-2 IBenzo<g.h,i~ene T 1-lo-:-so I {I/ A I >/ I v 

lw IIJJ-64-_iltl-J.~-.~~J.k II I I I I _·.,L_j ..; 
n. I ,v'JJ I' ..... il_-c.~el,ql _ li- I - -I -jj_[_V'_-H I ~ I I I I I I I I I ~ I J I Jt 1 .y 

Al. 
pQ.,s-.c;; 

SMC I: Nitrobenune-dS (BN) 
SMC 4: Phenol-d6 (A) 

IS I: I.4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-diO (BN) 

--

IS 2: Naphthalene-dB (BN) 
ISS: Chry~e-dl2 (BN) 

~ 

NA";I-N.ri Pyflr~/:A 

Comments: 
W "h'l:J.J:---j,~p. """""-' 5~.,..... rk.J. ft{/ ~~ J-r .N!J; flO IHDs: c-~lc. w t~./.e.,4. 

cZ;/tla ..{:1?. :>_..!:,.....;.H-c . ..J ,_ J'(. COC-

Q) Ct-v Cj,;L) -fl'l·~ ~ sw..pi.J -Yf, -61
1 

-S"i, ,_, ,.S'f ct ... I)'. r---
-......... 

SMC 3: p·Tctphenyl-dl4 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

IS 3: Acenaphthene·diO {BN) 
IS 6: Pel)•lene-d12 {BN) 

B-22 



Phenol 

bis(2..Chloroethyl)ether 

It I A Fis;~7-8-I2-Chl~p~ol Wlo:so-1 I I v rJ 
"'=+~=~====-Tilo~~o I I I v IJ 

--

bis(2-chloroisopropyl):ther 

4·Methylphenol 

I BN 621-64· 7 N-Nitroso-di·n·propylunine 

t , , mf; 6i;n~t.n; li~~~~~~rm::.:HH~:w: ''? 
:f_:; ;;~t{: ?~~~~~~!;y 

lsophoronc: 

2-Nitrophenol 

2,4-Dimelhylphenol 

bis(2..Chloroelhoxy)methane 

-

12 I A 1120-83-:2]2,4-Dichlorophenol "' 10.20 I r I \) I \/ 
!2 j BN ]120-82-1 ]1,2,4-Trichlorobenzene lvJ0.20 I ] I J I v 
12 I BN 191-20-3 INaphlhalene F/10.70 I I I .../ I / 
2 BN 106-47-8 4-Chloroaniline ·v 0.01 v ..,/ 
2 BN 87-68-3 Hexach\orobutadiene IV 0.0\ \/ J 
2 A 59-50-7 4..Chloro·3-melhylphenol \/ 0.20 y V 
2 BN 91-57-6 2-Methylnaphlhalenc: J o . ..lo - .-- - V V 
3 BN 77-47·4 Hexachlorocyclopentadiene \1 0.01 V \/ 
3 A 88.06·2 2,4,6-Trichlorophenol j 0.20 1/ if_ 
I] I A 195-95-4 12,4,5-Trichlorophenol f7lo.20 I \V ] V ] V 

, .. Col)lmcnts~ 1 ,. . r 
~MSr .. ~o pii-\~ t.._. d" ()4. s"""1"li .....-e ..... ~•.nv ~o 6. 

<z- s_,, e. : s -...... '= 6 • 

Page 1 of3 

Batch #Is: IS8D7(" 

~~~lllill!it~!l=:l:: '"''''":•·:·"::': 
_V bf_j_k't\ I t\/41 NA lAIA I ft/A I N.lr 

v=lvlv 

~;m;;rlmi1W~t;llt:l:;ltml:sf[:t::1f::-l;i;~:! ""''"F::Jmf:VJ:J?:L::tn::::,rTEJH:nrm;m:nnln::r:n;:r:u= 

.Jivllv 

-71 -./]\/ 

\v • ~ ;v ·• 
Notes: Shaded rows are RCRA compoUnds. ~;..47;~ A~liC:•d ... 

Date: l..;l/1 d~ 2..--Reviewed By: ~ ''9-_~~ 
~-

B-20 



Semivolatile Organics 

Site/Project: tfo .... ·t=~ S~p k, s)~·te-J 
Laboratory: G ~ L 

ARICOC II: 6 OJ. i)..0/(0).817 

Laboratory Report II: 'f 1 0'1).) g .A./ ~ 

Batch lis: i S"'Y 0 7 ~-

II of Samples: I Matrix: /r_<l~;~ ~"'cJ 

~~i:~-~ ill~'~lilllllllllt 
3 BN 91-.58-7 1-Chloronaphthalcnc -Jo.so Jli v ../ \/ 1/. 1/J, r/4 NA /VA. N4. 

131 BN 188-74-4 j1-Nitroaniline {o-) J:iL'jo.otJ '-'./__}_J I J I I I I I I I I l I I I I I l 

Accnaphthylene 

13 IBN j606-20-2 j2,6-Dinitrotoluene jv'jo.10 I -~ I V I J I ~ 
aN ,o 
BN vlvlv 
A !s1-28-S 12,4-Dinilrophenol ·--l·J1o.otl v I v I ,/ Fj.5S' 

13 I A jiD0..02-7j4-Nitrophenol 1\Lio.OI '"/A I v 17 l·~o.jl r TvT\1'"-l ~ 
-· 

3 BN 132-64-9 Dibenzofuran 

:Jt ':J3t:f: ~~H+~:\ l.;~;J,>ihl~#!#i4~~iHii;::i!i+!:!iiF 
3 BN 84-66-2 Diethylphthalate 

3 BN 00.5·72-3 4-Chlorophenyl·phenylether 

13 I BN js6-73-7-1FI~.;~~-- 1/ jo.9o I IV I v I v 
BN 

A 

86-30-6 N-Nitrosodiphenylamine (1) 

·f." :;:)~H ~1#~~H: 
4 BN 8.5..01-8 Phenanthrene 

14 I DN 120-12-7 !Anthracene IJjo.7o I I -, _\/ I •/ I II/ 
.o 

Di-n-butylphthalate 

BN 06-44:0 - Flu;;;.~thene I { 0.60 ..../ V V 

BN 129-00-0 Pyrcne I\/ 0.60 ·./ V -;).l.f,O 
BN BS-68-7 Butylbenzylphthalate h/ 0.01 V \L'_ !/ 
BN 3,3'-Dichlorobenzidine 

BN 13cnzo(a)anthraccne '· 

Comments: 
(CtA'/..UO ~t~~ 0"" e< s.-p'lt ~ .....a\V ~06. 
~ S.-.p!.k ."1. ~ fl). 

B-21 

viJ!Z 

loJ' I I ' \ .II 

Page 2 of3 
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Semivolatile Organics 

Site/Project: )1,.)11. -fl< S..pt't. SyS ~J 

Laboratory: _G £: L 

[i lltrilll'ill"*"" 
Cbrysene 
L:.J"'J 

16 II3N lm-11~ rn;-

•ft. 

16 I BN j50-3Z.S 

BN jl93-39-5 1Indeno(l.2. ~ ~~~ 

BN fs3-7o~3 IDil.emta. 
BN j19i:i.\..2 ~~ ..... '"' 

1w lw-u-11 \..1····-L~~-J~:j __ .. 
'A 1-w--, ~".:.,~\ 

jV'jo.oi I u 
IV ,0.70 I v 
'l_0.70_ .~ 
'1/10.70 
vlo.so 
J jo.40 
J jo . .so 
J 
v ~v 

Page 3 of3 

Batch #s: lfku 1 ~ 

Nf\ I JI)A 

v 
~d.&& 

v 
~.?'1."'1 
v 
v ~ ~ ~ Jt v 

' v 

AlA:: #.It Atpl•'-"~lt 

Comments: 
o~J,,.,.Jo pu.r,-J ~ ~ s.-.,t... ~- Cf,.Jr- li>·oc,. 

(2,) ~...,.,~ .~ 0... €-e. . 
~~...........,.~":. 

C~hb.-. kiJ .... : 
SMC I: Nitrobenzene-dS (BN) SMC 2: 2-Fiuorobiphenyl (BN) SMC 3: p-Terphenyl-d\4 (BN) It:."'> '3-.... +·d- ,'(,1,,.\4_ "-"-J "' a. v o/.)' 0 ::;~ yo~· '(t. 
SMC 4: Phenol-d6 (A) SMC S: 2-Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) () ~l)c., k"C.S ... Il ""'".J ,V/) ~ ._,;1t ~ 
SMe 'i'. 2 2 Qlllere~luul ~1 flil f}l. !MeR. l,ii! 9iahle:slntae::e 41 tBtl) '!"'""" ,· +."1:-J '' lA J:.. '• 

~·rri~~g;; !*!~ J~;;·f,"'"#4~ ~ii' ~i~i~ ~~i~~£0~ ~~~ \W&[f,~it \~!~ ti~-J.~ ~~~ .. ';',;~; ;,.:::.t:::;::·, ;:~~:;~. 
~ '-~p~l"t!AL 1 ~ be.,z.,,(j) .. ,;)p.,...,l._ ho.J 

r--- a.....; •'lc,Jl.s e>t;.hid.t 6lc. 1:.-:r.s. At/ .. ~oc. 
I I I I I I I I I I I I l:::=::l rt~~.o-i rs we--e #fJ. ~s, "'0 c:l"'~ vvc..-e 

IS I: 1.4-Dichlorobcnzene-d4 (BN) IS 2: Naphthalene-dB (BN) IS 3: Acenaphthene-diO (BN) f \1"(\ I 1 !..~. 
IS 4: Phcnathrene-diO (BN) ISS: Chrysene-dl2 (BN) IS 6: Perylene-dl2 (BN) 

8-22 



High Explosives (SW 846 Method 8330) 

Site/Project: /JC/\-EA $tp1,'c f;s·~ 
Laboratory: __;G~fwL=----

AAJCOC 1#: 66'J. 'i:to /6o]'FI7 Laboratory Sample IDs: <rf~f )}.J -DJ., -o6,-o?1 :t~ -1 ~~-(~ -J./ 1 -2'1
1 
·.J.r,,-301 

Laboratory Report n: Cf 'fOCf )..J. $AI~ ' -.:n,·-lc,-J<J ~-'IJ, -'15", ~l.fg, -rr, -S't, -s 7 

Methods: f'FA-8330 
II of Samples: I Cf Matrix: -<=oc.L·.:....J ---------- Batch #Is: I ') 8 0 I ';2. 

1121-~2-4 - _j _m_x_ 
L99-35-49 I tJ.s.fnliiti 
l99~S-O ,1,3-dinitr 
98-95-3 ')..f~t 

479-'IS-8 
118-96-7 

135572-78-2 
19406-51-0 
121-14-2 

I nOn-10..? 

88-72-2 
99-99-0 

f99-08-1 
178-11-5 

~ 
2,4.6-trini 
?..,.minn-4 6...dinilrotoluene 

4-amino-2,6-dinitroto1uene 
?. 4...dinitmtn1uene 
?. 1\...dini 

'?.nitrotoluene 

3-1 ~·· 
PE1N 

b ' ~ ~ ~ I 'If 1 ol I .V l_'l._L_~ 
Nit _l'!_lt_ _1..1~ Nlr N~ I A/A I N'A- lf./Jr I ;VA I ~~~~I A)4 

. ' r-- ~ l)c -~l.t s ..... ~ ..... )-h) o ... h (.(}[..__. 
~ 

*-~--""'{ 

v 
,.Jif v 

N f.t::-- /If~ r A.pp·ca!.u 

Confirmation 

. §:~mP.J.J.:EiO ·;:· .. ,B~~,:i::-t;[m :.:B:r:P. ~~~:- :·:;"S~~:m;' ~:m,;l:·~~:~;jr;;:;: t~~ffi;~·:~:~~m 
-=7./111 Q( .-.A-. #v J,....h. ~ r~.o.o..l :+.-.:.J. 

-. :::------..... 
Solids-to-aqueous conversion: 

mg/kg= l'g/g: ((l'g/ g) x(samplemass {g} 'sample vol. (ml)) x(IOOOml/lliter)]/DilutionFactor • 11g/l Reviewed By: ~ • !2 ~4 Date: /c,.l/16~ 
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High Explosives (SW 846 Method 8330) 

Site/Project:.~- €P. $ph 1. $,s"-e.-J ARJCOC 1#: 6 0 J.. 51 17 Laboratory Sample IDs: _--!.<t~~.=:.O-"Cf....!!:).~).:..-~o:..S_--=6:.....1=-----------
Laboratory: GEL Laboratory Report#: 9 'f QC( 'l.?- ~[l'{tJt~-_i' ______________________ _ 

Methods: fj A SU J 0 

I# of Samples: Matrix: Ay IA.c~ ... J Batch #s: _....!f_,SL:'8~0~/ ]:;__ _______________ _ 

"'t''',l'''''''~::uJaa:;s~=m£!~~~an:~qwf!HFl;m::ri~I4:ff!T:Tm:IfW\li: _':i.:n:::':-,·,--

(2691~1.:0 HMX 
121-82-4 
99-35-49 
99--65-0 

RDX 
1,3,5-T 
I l-lli 

1~1 1 I t I 1 I I I I I I 1· I I I I I I I I l I / 
98-95-3 
479-45-8 
118-96-7 
35572-78-2 
19406-51-0 

l'l2l-i4.i 
~ 
JBB-72-2 
199-99-0 
199..08-1 
178-11-5 

" 
~ 

2Jo4 h_t.-tnttrl\.fn.1u~n-. 
--,_,,nifi~ ,6-dinL ________ _ 

· ? 1\..ilinitrotoluene 
,M-d_in;t ... ~i~J~-••n• 
?I\ 

"l 

LLnit'l"'ntnl,.,.n,. 

., -=•--•-1uPnP. 

PE1N 

,/ 

~ 
hL 
.J 

~ 
Ill 
lv 
f71 ' ¥-,-~ ~ 1-4 I ~ I -~ _I _j I .¥ I I 
~ r./!'r I AM: -;v 4 LM.1' I A/vt' I NA- I #.tl I /1/.f I /114= I \ 

; r:!'§~mp!~:}::E )$,Mgi$J.i:gg;:: mm::~M'9:.~mH!:it: ii(i'$,~~~~~·:_;il:: :!~M9Mffigqt\ :il1~-§Ms.i6m!:& (f)CS~~n~{ "" £4 I 

Jrt\ 
-~~ 'lti£".5 .... --Nv 

.1; v 

AA..-11/'~~~M 

_,--;:. A-tl Qc_ ~\-. Ale> k~ ~ if~(,J,~(. 
Confirmation 

·····.;s,~m=;;f~,,:··m-;tGi~~:~::m:·t,I::!Rf:-p:~,~~,·~i-J_:·:·--~~-&P!~:J:_!::mm;!;ri~!::_~~ti;:,!:,;l,;\6f,9iai~~~;;: 
.,A 

JV"""T I I I -r---- -
Solids-to-aqueous conversion: 
mglkg = ttglg: [(flg/ g) x(sampl~mass {g) 'sample vol. {ml})x(iOOOml/lliter)J/Dilution Factor -flg/1 Reviewed By: ~ 1"-;r-~ Date: I ..1///"/.s- 7 

B-17 



PCBs (SW 846 - Method 8082) 

Site/Project: ~-fA $cp\·~ 5ys.fa.-J ARICOC II: 60~ l ~ / 6o:J.817 Laboratory Sample IDs: 1'lOCfJ.J8--u)
1

-tJC.1 v<t,·-IJ, ~tr, . ..,r1-J!.-)4 
1 

' • .n. -JO, 

Laboratory: 6l;t. LaboratoryReport##: 'l<fOC().)SA/!3 l• -\~.~!1. 1 -)'1 -4.Z 1 ~1t\,-'{.V1 --611 -~'I, -J7 

Methods: t9A ~08) 
Jet. 

Confirmation 

A,fpl.~,!.l. 

Comments: 
0 (...,!} ;. .... ,. I..J~.J" $ .... ) ...... 11<4 t All ,.C) ... ( ~ .NI). 

r-u R.P~f ca.lc. .... le-. k...A. ' 

.+f-[, ...... ...,.y; 

s-~w-· ..-

li::l;:mj1ll\fitlilg~!:·~li.l1J!-lti]i.!ll,f.Se!mii~~~rm;f_., ~:~+1~": Qk~,:.~~Z~~::~ 
~ \vo"l. we-c. ,_.\ , lt.....o&$1 "" cf,A~ ~ 
'(..,.,.;.I ,'( ;~ , 

Reviewed By: ~ -yz2 ~~ Date: lul// (1'/p ,.-

B-25 



PCBs (SW 846 - Method 8082) 

Site/Project:~ -H ~~" S't .)~c-t AR/COC II: l:() J.-817 Laboratory Sample IDs: Cf ~ 0 Cf ..l,) S - 6 ' 
Laboratory: 6tt- LaboratoryReport/1: CJ«=iOCJl~~{) 

Melhods: '-PA tOg'~ 
#of Samples: Matrix: .At,~.<e0'.4.S Batch lis: 158§ 6 8 

''"'~''"'~'''':lm::;;:ll!~:·~;:·wu::::t:::::td==:t:=::::~.:n::::·:I:H::~'l'li~1!l[r:ltlni~9Y,lil1:'rl·· l t I t I t I t:l~~~~~~~1h11i ~.!,~hlflli~' =~=~r~ .lllllllill.mil:\;[l:l!ml:·:ll:l[\l~li.l::::.:r,lnr:L::::t:,m::::i:t.m;: 
- - Nfl, IVJ... AlA-

II II()_4-28:7_IAroclor-1221 lv1 1 I I I I I I I I I I I I I i 
III141-16-5 IAroclor-J2RI v' 
153469-21-9 IAroclor-1242 lv 
II ~672-2 9-6 IAroclor-1248 1-./ 
111097-69-l IAroclor-1254 lv' 
ILI096-82-s IArocior-1260 Ill ~ .. ~ \lt v I /' I i/' l..vA- I /t/A l A.l.A I .U ~ ' 

N'A-:.1./..- t17'i'·G.1Ct, 

'~[~~~~i;~.ffillii:' ;,~~~t&B1Jii-,ll[lli11111 ~~fP-rr..~ •· ~ s-r> .,.~ • J;.~+ 
A:11 ~ · 
\)~ (j) s_,.~. ol """"~~. 

Confirmation 

~s ... __,., 
#-l..ld..":J T~. 
-------·"" 

-=......,~c........,~ re..-c.-~ ...... ~ 0.....~ '* 
;;;;;;;;;;;~~~"'F'~~~~Oi.i4~~~i.i.i.i.i.i.i~ "-otc:l.'-'j cl~o~.c.. ~ lo~.J ,, ... :t-; .. 1 Sw-'v3c:~.ie 

.~OJ-VoU, -+tt f't.)~A.II! ......-a. N/j ~ 

...... u > '('-"'I;.~.·..J ''U":T,1.'' 

Reviewed By: ...::;;?:::';= ...,_.... .9~ Date: /~//6 /,P z 
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Inorganic Metals 

Site/Project: .Ah:M- ~It~}; .. ~.s·Je...J ARICOC II: 6o;l8 ;t<) /60 ~i 17 Laboratory Sample IDs: cr&~..2~~-0l1-06 1 -~. -tl
1
-l5; -J( -)1, -;.l4,-)7c ]cJ, 

Laboratory: GE-i... Laboratory Report#: 9j09)J.flltlfJ h -:n,-3t.-3CJ.-4). -vr.-n.-.f/ -S'/,.....r? 

Methods: -!PA,60IOC>t;c.P)t~"i'f1fA(.l~\ _ __ ______ ___ ' ' 
1 

' 

#lofSamples: ler Matrix: o~l Batch#ls: 15J50).3(p), 1£&o~"fCI-+,) , 

i.;~.-2~.i.-~i!.ll:t .TAL ICV CCV rc~' ~\ Method. LCS LCSD LCSD MS MSD MSD Rep. ICS ~;.: ~=~~ I Equip. l~eld I c:t:.b I c.()., ;::::::~;::;•;::;:•::;::;:.: _ _ _ _ _ _!1~- RPD RPD RPD AD tlon RPD BlankJ I Blilllks 
-7429-90-S AI 
't449;:~?··~·ij~i]:,iV:ii"I)~·Vl~~?.~ .. k~]~ 
7440-41-7 Be 
:744th43",;<J:N~~· ?~ 
7440-70-2 Ca 

7440~'1.~3 Cf ~. 
7440-48-4 Co 
7440-50-8 Cu 
~------~ --
741~llo-6 Fe 
7439-9S-4 Mg 

'~-'Y·Yb-5 Mn 
/~'lu-U:t-0 Ni 

7440-23-S Na 
"7A..tn_~.,-~ V 

'7.&.&n-"o<:-6 Zn 

744n.?R-OTI 

1•::'\Zi:·=:i>wf·:: 

1 :74l!Mtiilnt::.k\/ :·I:,· \/:'. L,:J'··:: ,fu:'ff:r:q;:litil 

1 
CyanideCN 

aTIJ~ffi: .}::~~iSJ: .• •vcn~n :,;:!:::'' •• 

l===di.!C>·l=··i2h,~\~<4?l,,wl:g;t(tififm;~&fii:::j:§;·l~a:~n~~~i~M42f'n>:t}?\::t·=::''"l'···iz:::•'l"•:•.=:::••l 

:•:::.;:\7it;'i iitiF·•:::,::I >:'~:L:;:t>:•: l•:rrrr=::i=fl·"f~S:.l = .. ··::.::. 

.•:4',%'ii:!'F:4\~'{(':Ni!';.:! F.IV,.''•'~"·~u~;v.;~···::=l:'E:';iJ/.····· 1 tr:-····· ... 

Nofu: Shaded nms Are I!CR.>\ metals. SoUds-to-•queotU c:onverslon: mg I kg- 11& I g: {(118 I g) X (sample mass (g) I sample vol. {ml)) x (1000 ml/1 liter))/ Dilution Factor a 11& /I ~iVA :.A1-.·-r~9l•e:~ 
Comments: 

,J>(.~~ "*\.~>. ~ s--p'-.1-0), -aL,·d\t\}1-tS" I -\'I{ 
1 
-.3.- ;)..\ e--.\'( • 

~Su;.J cl.~\ .. \-;., .. v-:\.d-;. ~\y o"\l ~ ~" ~.)\o,\h '?SOX Ylc.A.t.. 
~tv~ ~b s->.....-~r\-<.J o .... .\1M c:..oc.., 

B-14 

Reviewed By: ~ ">_$--AS .,... Dale: /.).//4/f:~ 

Sa..hl:l.c..~ * s .... __ ..,.:"l -=-~ ~·..! 
pt. ,_e. 



~: . -
-~ CJ.. ~ A> -...,.v-c. J.c..-k,..,\.~1 ~ .}'\.. -:):<-~ 1#-J/tJr CL.I!.. 14 Ccl r-c..S ..... I\- o!·t s""'i'~ - )'l _,_ ~ A~ 

rc:, ..... t~ ~ -.).'1 ~ po.s;L~, ~5A-~ Y.......4 ~'·1, w .....,.,. b~ t..._.,_I.,,'C.J •·:r,tn.'· 
-;:.;:;--,A, \.,o/lo5 J .... ~u-\-t.J i-. -l-. (_C.~ -.J, -~ bl~. 1hc. ~..._th ~ ~(I So-y'I.IJ ~ pos.., 

"'-SX~ b\-\: c~.~. ~ ""'ll ~ f"'-"'l;.Ce..J •':r,6,1!,1/ 

.:;;::7tL ...-.> cU.k......k.J r1.... J'\L. ~J. 61-~ _ ~ «~>~o<. ~.J u(f~> ct.i- ~a;.....l...) - ol -06 -c, -l.l - 1 ... 7'_) f' I I I r J, 

-~~,-~t,-1, -~o,-~>. -)"1, -Yl, -'iS",-'18, -St -~'-( -J- 'Sr ~ p~. ,~... 5"J<. .f"t Lj..._~- ..... ~ 
I I I , 0 ......,._.I 

~ ..,...11 ~ ri,o...;·'·~·<t:.J '''!,8." 

w·. 
=--..., Cct' ~ ' CL,). Pb i.....-..l {..L ~ 1:)/o R ~ l.i- o ... J.s t'fk_ Q c u-::ts. IJ:,~; ~ '-c.S. /) -'lo ~tcs .c-1 RP Os 

~' Qc.. .,.aq-,·~. ~~, ti"Q J,...~ vVVe t""" 1,;_\:.-; ect. 



Inorganic Metals 
Site/Project: No,..·I:IJ.. St.pt.~ S.,.sk-J ARICOC II: 6 0 J-~ 1'1 Laboratory Sample IDs: _Cf:.....:1:._0_'I:f!..:J...:....:)-:.......::.g __ ...=/.;_~(~...__ __________ _ 

Laboratory: GH.. Laboratory Report#: Ti 01 ;.;.i B 
Methods: fpp~ 60tt>~l~";4-l~ f:;PA-7'4?01\ (tb) 
#of Samples: l Ma:nx: tr~~t.~v-1 Batch l#s: (S"HO (c; ( JtP ...,.lc.~o.) 

1 
I S"fOctt ( (!,} 

m:A.n~~~~t-!ll TAL ICV CCV ICD CCB Method LCS LCSD LCSD M~ MSD MSD Rep. ICS ~~.J ~~ld l~uJp. I Field 
=u:::::;i:.t]r:i:xn:· Blanks RPD RPD RPD AB uo:· R;~ 1 ii~ Blanb 

7429·90-SAI ,.NA. A4 --fiJI\- -Nf!. A'A- 11./l>t···· NA .f!A 
,7_4~();.~9i3 n~;:,:=:,;:i.(;}:•::: ·a:.f:.• 'itJ/:Jf~: i!O~~Wi /Wi%Wi 'Wll'tnq;;;U ?•' i)'iti<~F 'iWl •: ::••? ''''~' ''· •. 1· :: • : : • 1::::: .. ,: 
7440-41-7 Be 
i144ik4j.;~'Cil'i. 1 'i!Ltr. :;w;;;•n '{iit:''}r !Y\7:!}!:!:' HH\\Witi !i!d!W:!MH }li?i.Z'ii% i':i?l®llii'W WV:!N!'X Wi? :W !MW:' ?iii':!''@ 'JJ :li};;;;;; WN! ma•z:n: ;;:::;;; (\!' '?:::: =HtU ,;:uc:: :!:lii''' IT.'+': ::u:.:: ,: •:·::::•::;:: ::: :< ' 
7440-70-2 Ca 
- - cr:.:= /V:=tr :;;::-· ·ut=·'.)@ =me·· ;:=:-r:%~Mit tl(:,,;,;;v %/lX:Mi ;::r!lWW~ =. 

t44U-'Ill-4 Co 
'1AAn.<n_g Cu 

/4J}'·ll}'·6 Fe 
t4J}'•}')-4 Mg 

/1J}'·Y0·5 Mn 
7440.02-0 Ni 
-- ---~-~ 

'1AAn~&. 6Zn 

I ii4~il~~t:~'A~{]'Hvi:!i·;l,:~,,i7.::: •1\:;:v:.:::JT.Jt:J:r:::\·~v:::•?;: 
ISb 

'7AAn '>0~0 n 

·'1-J.JY.;..,,;~=Ited~\/'CJ:.".\T'I'~L\'/~;:]~"'()iilJT;~BTil•m:v.:::~i:HM:• P\TI)I.;:;::j:: !Arl?.::,ct·.::jjt:· .,." I {f:4(t 1.•/fJJr'::•f:::&ii&N':''I+ .. , 
.::·:·.;.:·:· ... 

CyanideCN 

Noles: Shaded rows are RCR:\ 111.:tals. Solids-Co-aqueous c:onvetston: mg/ kg • fl.& I g: [(pg I g) x (santple mass {g) /sample voL (ml}) x ( 1000 ml/ I litc:r)JI Dilution Factor • pg /I /II A-.. N~ )rpp\,c..J.I 

Comments: 
(/)I'\') _, ttf'i~ pv\-o'...U ~ .:.. s,......p~ "-'- -.4~ 5:-b<:, • 

.. ~~ <" -· _. • \ ;· ' • ' • ... l • • • '. h .::;;::;?:::;:. 
".:..n.-1 "'""'""'- . Reviewed By: ~ ~ 2:~ 
<!) s....,u. ,, ~ €~. 

Dme: I;).//&/'?' z 

*S,..~: ,.c-\.-11-t EJ...tS! -""> ,_ ~h .. -\a,} e. V"-l.....w ~ Ot, • No .lA.k 'l. ~l,-~.~. 
• -~'"-- I( ,._ .... "\tqc4,,·~ vo;.t~. t...~""'~ -.) AJIJ B-14 



i 

Gener "' Chemistry 
Site/Project: No-v~A ~ic Sys-\a.-J ARJCOC #: 6 Oli'J.<) /60 )i'/1 Laboratory Sample IDs: 91tJ9JJt -o J/·ot., ~'if -1) -,s, -ti', -,.11, ... .l't. ~.27, -Jv, 
Laboratory: G & L Laboratory Report#: '120 'PJ g 4-tll II 

--.---T--~ 

- '31. -3tl. ~ "?·L~YJ t-'~I . ...YX.::S1.~'1 • ...:!'? 
Methods: f PA ~Dil"\ (CN) 

1 
~P4 "11 'i61( (, h·) 

II of Samples: I j Matrix: so: I Batch lis: I :i"~ iiObSJD'fHCAJ), 1 sgs~-r b~g£f 6{({=' .. ) 

tsq;~:-0 I CN I~\/ I vI v I/ I v I otl ./I/ I v' I~,Aj I~" I-/ ltVAI/1141/JI\1 v I tV-4 
19!~~~ I Cr'" lA j ill J I J I J I J I V ~~ I J I J I J I j I t I J I v' I J 

Comments: 
(J) No +c..:-. cs· itT\" ... \ tA.il.a.\-.-o"' ~v..o.I"CJ "'-~ -...~d.s . 

{d)f.~tJ J..v..p· s~-:~. A\tl /'L.) .... tk "'- .nc.~-~..,-.. ftPDs c.c.-L""""'-+J. 
(j.vl) .8ls s .... !-1~ .,"" .)'\a. c:.oc, 

AI~ • #ft ltpp1• c~.~o.t, 

Reviewed By: ~ - ~ p?"::e4. Date: /.;1.//t/,.? .,.... 
B-15 



I 
.b_"! Genera• Chemistry 
~f'l'\ 

Site/Project: /Ja ... ..t;;R '!Vp·h?. .S,s~"-S AR/COC II: 60 ~ <4t=t- 1>/1'4/tf Laboratory Sample IDs: qt:f0Cf J.J. ff- 6 4 1 -65" 
Laboratory: G f. I Laboratory Report II: '} 10 Cf JJ 8' {) 
Methods: ~I'>A'fOQA (CN\ 1 f:PA-, lq&t\ (&L.,\ 

1/ofSamples: ~ Matrix: A-t""<4Y.J Batchtls: IS~oO~(GAI\ ,i5"7'i11(C.,tt-) 

[ili~,~~,l~1f*~:'~'~~#~~~1~t'~~T%;r;5•::: 
Si~~:o C.A/ v v J J J ...! J' v V v ;vi+ NA. tJA N_~ ;J~ !JI\ AlA 
1Ut)l40-

.)l-'l I &H IJ 1 v IJ ,It .v ~ i/ V IV Jt \ dJ \ ~ I~ I Jl 

Coinments: 
~ S.,..,l.c., I"CSwtk N 0 ,' 11h PJP~ c.c..("--.l"hl!l. *s ... ""'""'el'\1 

ti\i!ri'iff::,[:;;:[:;:;:;::::·:~':,:i'·irtri, 
Field 

Blanb 

NA 

Jl 

NA:.M,' 'W'·~~ .. 

~Nv "l.w a,. Svc· ... t ,J;( ... \;ch I'U(~.t'.I'1:..J ~r ·~esc- ~l· 
@) ~_,~ ~ di-e. f4.s . ~All Q(_ v· ~.- .. .-+. N~ Jo.b ~ '[i.A&I,·.f.t...J_ 

Reviewed By: .;iii?:;"; ., >?"'~ - Date: /.,)#'If/ I'F 

B-15 



Radiochemistry 
Site/Project: NC).,- f9. Seph,Svs+~ f AR/COC 1#: oOJ...~J.O I tO]. g II Laboratory Sample IDs: '/?OCf:l-"- 8·-¢ J ,'VI,-tDf -[Jp _,,I-~~.-,;;, ~r. -:Jt, -J I, 

Laboratory: 6 rt.. Laboratory Report II: j ~ Oj J.l itrl ~ 1' - 3~, -n -yo, -..,3 d:Y6{ -'f<t. -s=l, -sr -rt 
Methods: tP~ 'i~·O C'•oSS <>$'fl) , i'IA. SL 300 ( Gc.-- ~e..\ 
tlofSamples: l9 Matrix: son Batchl#s: /1)864&/I)K6'()(~); t)*ff]{l*fl.Jcla) 

~~~~~~':t:~~~~::::,ill~Jl~;~~r~'i::::~s;:;::'r 
Criteria U 20% 25% <1.0 U <1.0 U 50-105 50-105 

H3 .. "' 
[U-23_8 L ____ L __ L ______ I_ __ I _ . _I f'if"" -""'-
10-234 
It 1-? l<;l-'llt> 

11n-23i 
ITh-228 
ITh-230 
IPl•-''\Qt_,<~o 

!Gross Alpha ~5'i / ~ I \1 1 V I ~ I v' 
:Beta . tJJ V __ \L __ V 

IIta-226 
IR.a-28 

.JL. 
v 

INi-63 I I j ~~t 
G!IIT1JI!8 Spc:c. Am-~4! -- 5I -- 11_ AlA . ~--, v 
Oamma Spec.Cs-137 ro.ot1l I _L__j_L I.JLJ-- v 
lamnma spec. co-60 I v I ./ I I I I I v 

iA-~/Rq·;;l'l-to6Lt1' IV' I I I I IVR.li 
-~--U.U_f!d._lJJ.lot.~~___j _I ___ j L I v 

.u~ai~r.n~te' 
lso-U _____ L~Ph~_s_p_ec._JJ-!:232 J NA 
Iso-ftt-- I Alpha spec.- I ~~42 I NA 
l~q-Th I Alpha spec. I Th-229 I NA 
Am-241 I f\lpha_SJ)eC~ _ I ~n-242 LJ'lA 
Sr-90 [ Beta rv lngrowtb I NA 

Ni-63 I Beta . . I NA I Ni by ICP 
Ra-226 Deami113.tion . NA . . . NA 
Ra-226 I Alpha spec. I Ba-133 or Ra-225 I NA . . ------~ 

Ra-228 1 Gal!una spec. 1Ba-l3L ___ _I NA 

./1/lt 
J/ 

Nb. 

Jt: 

"" ""' ~ 
" .'\. )'.. 
~ 

"" 

Comments: 
<D No ~ s ..... !. .... ;\'\-<..J o .... ·ha. (...(')(,. 
~ N~ .lr .. t.tri 4\,A-.J ~ ~~ ~~J. 

*.5~ ........ ::;~ --->-, ~ »"'~ 
O~·~•i 

P~· 

" " ~ 
....... 

~ 

"' AAA? /IJ.Jr. A.,p~-c.JL 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: ..;;::;;;, z: ~ Date: _1..1//6#? 

B-16 



.''(c,.~ 61...tc. .. : 

_._.-,u-rn .,.....t t.t-J..J.r ~ ~-.kd. "j\;_ (s-rJ7rc.l~th .J .... tt s~c.j, DJ.-...If «s ~ '-<-..lJf ft~ ..... lh ..,( 

-o),-o7,-to 1 -16,-l1,-'t"O,-~q,-S"J,-S"T, -S"Jr, -..MeAL~~ .!,l ..... ~c ec.~A<.J ,_, ~.u ~ f"'-l;f;>t.J ''J,-
~· . 
&~ M~ .. ll1e.~ 1 4'" -c}.).v- 1 P~ ·.)tl, ll"\-)..).k 1 ....J. rL...-ll J \N'V'G- ~ts.. ~c.~.J. J.lo~o~<..w 1 .1'4 bl&o..l c:"o'\c.-' 

wvc. ""- ~ 0\.S'"<..· ). - si,.._ \Ito"''~ •"' h'c.s • ~s ' loo\D c;J( "'"" ~ y~...«l 'f.~. 
~' .. """~ \.111~11, 

.__.., t.,.:s;)J' u •J A--l'\1 r.... ... J ""' ~f:l '>I !, ...... ~ L 1 . --,::.,. ~~u'". s-11. ~ .... lk '-''·11 ~:..& tw.l.~.'c.J ""J". ~ 

~~ 
~~ P.'\-lJ.(, ........ s ~-e.~· 
~ tt~~·~-w. 

N~:;~~i..-t ~; 

=--, ·/lc.. es -n '« ,..e.~o. ...... ih 

.t"\c_ J'e~ .... ' h ......,.lt 

"1!~..,_},'"" .,.J 

.,~ 54-fl..l -.l-S"",- 31, -'i 6 
1 
-' -'f~ ~ J '- J1.. c..u.~oc.. 11\.e.j~J..,..,_ .M.OAs. "'Ls, 

~ t..,_t;.f.'=--tl ''A..,, 



Jl P<f Radiochemistry 
Site/Project: N&~·~lt ~.p\.'2 Syske< ARJCOC 1: 60'=8fiii- ,,.,M,.., Laboratory Sample IDs: _Cf.~...ct.urFf~J~:.ol.oi!::.J.L8_-_,~o!,_;_+l--_.6w..·.!:o!o ________ _ 

Laboratory: G fL. Laboratory Report II: 9 ~ 04 ;)..J g B 
Metltods: €.PA- tfO~ 0(6r..srocfo), fPl A -013{ G ....... - ... .fpc .. ) 

II of Samples: .,Z. Matrix: --=C?Jt~"'-=e.....:-':...;..U"""'---------::---- Batch#s: I i8'f3'j{G~~!~/t~, I S"lS7S (6"--~c,l 

IJotope I ISffrace 

j:omments: 
CD »pl.& - f~ · 
~AI~ .lh.cvr ~---...( &r .t\,u.: ~" · 

)( S"..._., ... \1 : 

& rLri 4!!_...t.: 
---- I -·- I- ---o-- .. --- I~::: - I ___."'"1fL-J•). ....1."1t..-.llJ ~~~k.J ......_-h.. -.c..-"lJl:l1 ..... l. ~ .... u, <5")( ,._....( .....,,]/ 

I____ --- ~t~I,C.~ 1 '3 1 ~. 
&,pl•(;e~! II ~ 

I:._ --- I --.-r-·- -r--· I - :-::-:: --- -- 1 ::-_- 1 ._..., 2:--'IS'" L.,...) A"" ~Elf"') I ~ ... ~ c:.l. ~ .. dJ. ~·1f !.~. 1"-t,t,~ 'J", 

Gamina spec. LCS contains: Am-241, Cs-137, and Co-60 
Reviewed By: ...;;;;:;-;.-;; -.,.. ~ Date: /.,)//&~.,... 

"" 
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Contract Verification Review (CVR) 

Project Leader ,_;R:..;.O.:;;,YB...;..:;;.;A~L=----------- Project Name NON·ER SEPTIC SYS1EMS Case No. 7223.230 

AR/COC No. 602817 & 602820 Analytical Lab _GEL==----------- SDG No. 9909228A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

~ ~ - Request and Chain of Custody Record and l..og-ln I 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on coc complete • data entry clerk initialed and dated X SNL SAMPLE #05011 0-005 DESIGNATED X 
AS SOIL ON COC 

1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses reauested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number{s) cross X 

referenced and correct 

1. 7 Date samples received X 
1.8 Col"'ditiOil_ upon receipt information provided X ------- '--- --

. I L.aboratorv R· ---
Line Com Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested} X 
2.5 Detection limits provided; POL and MDL(or IDL). MDA and L X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X I 

2.8 Data reported in appropriate units and usina correct sianiflcant fiaures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X I 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X PCB EQUIPMENT BLANK RE-EXiRACTED X 

OUT OF HOLDING TIME DUE TO LOW 
SURROGATE RECOVERY 

2.13 Contractual aualifiers provided X 
2.14 All requested result and TIC (if reauested) data provided X 

~-



Contract Verification Review (Continued) 

0 Data Qualitv Eval - -·~·· 

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 

I project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg)? Tritium reported in plcocuries per liter with percent moisture for soil 
samples? Units consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X RECOVERY FOR CADMIUM, LEAD & SILVER OUTSIDE 
a) Laboratory control samples·accuracy reported and met for all samples QCLIMITS 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X BARIUM OUTSIDE RECOVERY LIMITS FOR SAMPLE 

#9909228-45MS 

3.4 Precision X RPD FOR MERCURY ABOVE QC ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and FOR SAMPLE DUPLICATE 

radiochemistry samples 
RPD FOR Cr 6 + DUPLICATE ABOVE QC ACCEPTANCE 

LIMITS 

RPD FOR GROSS ALPHA SAMPLE REPLICATE HIGH 

b) Matrix spike duplicate RPO data reported and met for all organic samples X RPO FOR 4-NITROPHENOL ABOVE QC ACCEPTANCE 

LIMITS FOR SAMPLE #9909228-45MS/MSO 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: • J"- estimated quantity; •B•-analyte found X 
in method blank above the MOL for organic or above the PQL for Inorganic; ·u·-
analyte undetected (results are below the MOL, IDL, or MDA (radiochemical)); 
·w-anaJysls done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative Included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives} X 

and pestlcidesiPCBs 
--~- -



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X I 
4.3 lnorganics (metals) I a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run Jogs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

. 

Were deficiencies unresolved? aves ~0 

Based on the review, this data package Is complete. IIIYes Q No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:. ___ _ 

Reviewed by: l A) . po, 0 g.Ae t 1, Q .t Date: 10-25-99 Closed by: Date:. _____ _ 



RECORDS CENTER CODE: -------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~D~SS~~~F~A ______________ _ PROJECT/TASK: 7223.02.02.01 

ORG/MS/CFO#: 614611089/CF0#023-05 

SAMPLE SHIP DATE: 4/19/2005 

SNL TASK LEADER: SANDERS 

SMO PROJECT LEAD: 
--'--~------

EDD 
ON Cust RC 

ARCOC 

608532 

LAB 

GEL 

LABID 

134751 

PRELIM DATE FINAL DATE 

5/11/2005 

EDD Q CD CD 

DATA PACKAGE TAT:I I RUSH I X INORMAL 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: I I 
CVR COMPLETED BY/DATE: L . \ .\.<t')' cv· li-- ()')·)c) vS" 

FINAL TRANSMITTED TO/DATE: 11\ lc~~\ uS ·1/of' 
SENT TO VALIDATION BY/DATE: /l. KL-tt.te-7t.;£.?~,.c. os--;~ -tJs-

REVISIONS REQUESTED/REVISIONS RECENED (DATE): I I I I 
~1t.r 5icJ'I!c s- VALIDATION COMPLETED BY/DATE: D . .0t~ oS-2c·-cs-

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE 1-1/11!1 ~Lior 
CD RECEIVED BY/DATE 

TO tRDMSJOR RECORDS CENTER BY/DATE: R ·~ (;~k--/1-.-:.._,·t ~5 -02-/ -CIS -
COMMENTS: 



Sample Findings Summary Page 1/1 

Site: 055 - NFA ARICOC: 608532 0 
Method/CAS Number Anal sls/Analvt el 

iii I 0 
~ Ill 
110 

~ < a. ~ !!:!. 

i Ill 

g 
> ~ 

SampleiD 
066324-001 9961A-BH1·6-S UJ,A2 

066325-001 9981A·BH1-13-S UJ.A2 

068326-001 9981A-BH2·8-S UJ,A2 

068327·001 9981A-BH2-13.5-S UJ,A2 ! 

068353-001 9961A-BH3-8-S UJ,A2 

068354-001 9981A-BH3-13-S UJ,A2 

066328-001 9962-DW1·BH1-11-S UJ,A2 

068332·001 9982-DW1-BH1·11·DU UJ,A2 

068329-001 9962-DW1-BH1-16-S UJ.A2 

066330-001 9962-DW1-BH2·11-S UJ,A2 

066331-001 9962·DW1·BH1-18-S UJ,A2 

068348-001 9936-SP1-BH1-9.5-S UJ,A2 

068349-001 9938-SP1-BH1-9.5-DU UJ,A2 

066350-001 9938-SP1·BH2-9.5·S UJ,A2 

066351-001 9938-SP1·BH3-9.5-S UJ,A2 

y 
~~ .J'~.L ~-~ 

Date: 05/20/05 
Mr. David Schwent 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Date: 

To: 

From: 

Subject: 

Memorandum 

May20, 2005 

File 

David Schwent 

Organic Data Review and Validation- SNL 
Site: DSS - NF A 
AR/COC: 608532 
SDG: 134751/134759 
Laboratory: GEL 
Projectffask No. 7223.02.02.01 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNUNM ER Project AOP 00-03 Rev l. 

Summary 

All samples were prepared and analyzed with approved procedures using method EP A8260B (VOCs ). 
Problems were identified with the data package that result in the qualification of data. 

VOC Analysis: 

PSIPSD: The PS percent recovery (%R) (23%) and PSD %R (31%) of vinyl acetate were < QC 
acceptance criteria but> 10%. All associated results of Samples 134 751-001 thru -015 were non
detects (NOs) and will be qualified "UJ,A2." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holding Times/Preservation 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
The CCV %0 of bromoform was >200/o but <40%. However, all associated sample results were NDs and 
will not be qualified. 

VOC Analysis: No target analytes were detected in the blanks. 



Internal Standards (ISs) 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

Surrogates 

VOC Analysis: All surrogate recovery and retention time QC acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

VOC Analysis: All LCS QC acceptance criteria were met. No LCSD analyses were performed, The MSD 
analysis was used as a measure of laboratory precision. No sample data will be qualified as a result 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except as noted above in the 
summary section. It should be noted that no MS/MSD analyses were performed for the aqueous 
equipment blank (EB) and trip blank (TB) samples. No sample data will be qualified as a result. 

Target Compound Identi6catioo/Confirmation 

VOC Analysis: No confirmation analyses were required .for this method. 

Detection Limits/Dilutions 

VOC Analysis: All detection limits were reported correctly. No samples required dilution. 

OtberQC 

VOC Analysis: All field duplicate (FD) relative percent differences (RPDs) were <35% (soil matrix). 
No specific QC acceptance criteria are in place for the evaluation ofFDs. No field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



. Data Validation Summary s;,;) :J/ 
Sit</Proj«t51JLifJ5 5- N £!]_ Projoct/T""' '' 7 J f>. 01. · C L •I < ofSmnpl"' 17 Matrix !r;{,'i . 
ARJCOC #: bo Z 5"3 2 Laboratory Sample IDs: / ? '/h / - 1 . ..f}, V"IA. - o I$~ Z 
La"""""' £;f -- I <; Lf ?<;9 - 0 D I evoo.J -M, 
SOO#: I) 7>1 I ($j] 5 q 

I 

QC Element 

1. Holding Times/Preservation 
-

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 
--

6. Replicates 
-

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

voc 

.I 

.v 
Lk),f\1.. 

/ 

"\. 

W(tfA\ 

NA 

Organics 

svoc Pesticide/ 
PCB 

~ 
"'l 
~ 

HPLC 
(HE) 

"K 

Analysis 

In organics 

ICP/AES GFAA/ I CVAA 
AA (Hg) 

/} 
~l-7-/1 / 

~ r<:: l/Y-/17 
~v 
~ 

"' ~ 

J = Estimated Check ( ~ = Acceptable 
U = Not Detected 

RAD 
CN 

~ 
~ 

Other 

~ 

UJ = Not Detected, Estimated 
R = Unusable 

Shaded Cell• • Not Appliabk (oloo ''NA ") ,// • lb.;--
NP = Not Provided ,{f/d J 
Other: Reviewed By: Date: S":-/9-.:J £ 

B·12 



Volatile Ors)~nics (SW ~'tv 1viethod 8260) 

ARJCOC#: ~'5;2, #ofSamples: /7 
So,'// 
Ll . /or 

Matrix:: /L4U/!Af(V:) ,. 
Page 1 of2 

-Site/Project: ~lj ('5!;- fl. F /j_ 
!..3_t.(7~/ /;-~~"A9' u--~L 

' . 7 
Methods: t. P,A- 2WC·P ( V<( c; 2 

mpleiDs: I? l/1 -:1 C(.)( .J-h viA, - D/;; · /?f..( /S 
1.// o/73) l 5v·l 1/ 4/ 'I '-111 { /'1--·., "~) C:t~ 

1.()1)( 
:=..1~ ·G;L·i 

Olli.CfilfS; .... 
C1llb. 

Clllb. CCV .X ~ ..;( 
T RSDI Field 

IS CAS# Name c Min. Intercept RF R2 %0 Method 
LCS LCSD LCS 

MS MSD 
MS Dup. Equip. Trip r 

L RF <20%/ Blks RPD RPD It~ Blanks Blanks 
>.05 

0.99 
20% :..0()1'\ r -ct.:<') 

1 71-55-6 1,1 1-tric:hloroelhane ""'0.10 A /''\ v ~/ ,/ \/ A.~ J..•A L I. l/ l \ j tt' 
2 79-34-5 1,1 ,2,2-tctrach.loroethanc v 0.30 I 
2 19-00-5 1.1.2-tricbloroetbane \/ ~.10 I 
I 75-34-3 11-dlddoroethaue v O.IO 

I 75-35-4 11-d.lddoroethene 7 0.20 

I 107.()6.2 t~roetlume IV 0.10 ..!r \JI w 'IV 'Ill ., .. I \.I f ...JJ " -.J/ ,,, 
I 'J7 'II ./ 

I 5«<)-59.0 1,2-dleblo 0.01 

I 7g.87-5 1.1-dkhJoropro- _.,~o.Ql t.!R / t./ ,/ v /, AA AA v{ 1/ l/ ./ ...( v 
1 78-93-3 l·butanoae {MltiQ(lOmlk} IL 'O.OI ·'" -~ .L -J. j, .L ..i oL .v .J.; J., i .! .. J/ 
I 110.75·8 2-dlloroetbvl viavl ether 
2 591·78-<i 2-heXIIIODe (MBK) y O.Ql NA ./ 7 / I\. NA ~ ..,/ v / ,/ ·../ ...... 
2 108-IO.I l~i-2-IJCI]IIIIoDO CMlBKl lt./ 0.10 ·,v J 
I 67-64-1 aeetone(1 Oxblk) 'O.OI v 
l 71-43·2 beDzme 11.50 AlA I 

I 75-27-4 bromodichloromethane l '0.20 --v 
3 15-25·2 bromoform """0.10 .1il..N 
I 74-83-9 bromomethane 1/ 0.10 
1 15-15.0 carbon dilulfide ,/ 0.10 
I S6-23·S carbon tetrachloride v 0.10 
2 108-90-7 dalorobemene v 0.50 
I 7'-00-3 cblorocthallo t/ 0.01 
1 67-66-3 ddorofonn 11>.20 I 
I 74-87-3 cblOI"'OIIIlttw!e ~.10 
I 10061.01-5 cii-I ,3-dicbl IV 0.20 

2 124-48-1 dibrocuochlororilelbane If_ 10.10 

2 100-41-4 etbvlbcazene 10.10 
1 75.09·2 methylene chloride (I Oxblk) ...... '0.01 
2 I00-42-5 I~ /0.30 
2 127·18-4 tetndtloroetbme lo i0.20 \I 
2 108-88-3 to111ale(10xblk) {).40 ./ 
2 10061.02-6 tran&-1 3-dicblor()!ll'Ol)elle 'Ill 0.10 J.fA. 
1 79-01-6 trichloroethale L 0.30 
I 7S.OI-4 vinYl chloride h 0.10 \/ \I" 

2 1330-20-7 I xvlenesltotal) 10.30 ~ r~ 

fiR.,s~ 1\/:,.,, .} i?.Pol.ot~ l7 :/ v 
\ )l:, .. .,;&i ·l il:t<-1 ''1- J: '-'nt.,~ .. I-L .I •• ·" . 

codt'llin~:~l ~.,..t. }.~ ;~,, .... ct~-.vb....&.~ \i . .,~ I.G. hw). ~h. RC ~RA l,l .~ ...... II ~v ·;(£31~::,./' 'F "' ... _ . ..... 'A. '/~~ Date: S.' -/ 9- o£ 
"" . ~ 'l-r'flY . 

( 1"">47")/ -C:."PI Hwv. -01 ~'). 
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Volatile Organics 

Site/Project: AR/COC #: b 0 -6 s ) d Batch #s: /j/ t{/'?~ Page 2 of 2 

Laboratory: SDG #: _. ---------~- # of Samples: ----- ~~: -------------------------
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 
IS 1 IS 1 
area RT 

"'--···---- --------- /] 
~ --~ ~il 

~ ~-·1 / 
~ -f 
~ 

IS l: Fluorobenz.ene Comments: 
IS 2: Chlorobenzene-dS 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluorometllane 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 

B-19 

IS2 IS 2 
area RT 

I 

t--.. ----:--:::----... 

IS3 IS 3 
area RT 

...._ 
~ 
~ 



Contract Verification Review (CVR} 

Project Leader _Son..;..;....;.de~rs....;._ _______ _ Project Name _D_S_S_N_F_A __________ _ Case No. 7223_02.02.01 

AWCOCNo._~~~53~2~-------- "'nalytic:al Lab ....;;..GE;;;,;L;_, ____________ _ SbGNo._1~~~7~5~1 ___________ _ 

In the tables below, mark any information that is missing or incorrect and give on explanation. 

··- "'w• .... ur-w- ~ ' -·- ... -· -. . -- . - .. . . ~.-

Line Complete? Resolved? 

No. I tern Yes No If no, explain Yes No 

1.1 All Items on COC complete - data entry clerk initialed and doted X 

1.2 Container tvo&(s) correct for onolyses reQUeSted X 

1.3 Sample volutM~te for #and types of o.nalyses requested X 

1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample nutnber(s) provided and SNl. sample number(s) cross referenced and X 
correct 

1.7 Dote samples received X 

1.8 Condition uPOn receipt information provided X 

-·- .... ··--· ....... . -- ~- . 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, siQnGture X 

2.2 Method reference number(s) comDiete and correct X 
2.3 QC analysis and acceptance limits DrOvided (MB, LCS, Replicate) X 

2.4 Matrix spike/matrix SPike duplicate data provided (if requested) X 

2.5 Detection limits provided: PQL and MDL (or IDL), MDA and L. X 

2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data rePorted in appropriate units and usii'IQ correct significant figures X I 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if N/A 
CIPJ)Iic:able) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers DrOvided X 
2.14 All requested result and TIC (if requested) data provided X 



ARCOC: 60835Z 
Contract Verificction Review (Continued) 

.... ---·- ""-·· _ .. _ ··-·· 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and mut contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consist~t between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuro.c:y X 
a) l.cboratory control samples accuracy reported and met for all samples 
b) Surrogate dato. reported and met for all Of'91l"iC so.mples analyzed by a gas chromatography X 

technique 
c) Matrix spike recovery data reported and met X PS recovery failed low for Vinyl Acetate (Analytical Batch No. 

419735, solid samples) 

3.4 Precision N/A 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD dato. reported and met for all organic samples X 

3.5 Blank do.ta X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g .• field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: • J". estimated quantity; "8"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; •u•. o.nalyte undetected (results are 
below the MDL, IDL, or MDA (ro.diochemiccl)); "H"-o.nalysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

M Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticides/PCBs) 



ARCOC: 608352 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation ----

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) X 

a) 12-hour tune check provided 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard perforrnan<:e data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) N/A 

a) Initial calibration provided 

b) Continuing calibration provided N/A 

c) Instrument run logs provided N/A 

4.3 Inorganics (metals) N/A 

a) Initial calibration provided 

b) Continuing calibration provided N/A 

c) ICP interference cheek sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Ins1"r'Ument run logs provided N/A 

4.4 Radiochemistry N/A 

a) Ins1"r'Ument run logs provided 



ARCOC: 608352 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/ Comments/Resolutions 

' 

. 

/ ....... 

Based on the review, this data package is complete. t) No 

If no, provide: nonconformance report or correction request number and dote correction request was submitt~·-------

Reviewed by: Date: 05/12/05 Closed by: Date: _____ _ 
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CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 

Balch No . SMOUse AR/COC 608532 
.--~---. 

I Date Samples Shipped: ,.·. ProjecVTask No.: 7223 .02.QWI LJ Waste Characterization Dept. No./Mail Storr 6146/1089 ' 'i : I ... ; 
Mike Sanders ,; Carrier/Waybill No. I_,' ' ,: r. ·. j ·-I . 'I •. • 

-Send prelimimJry/copy report to: ProjecVTask Man~ger \ \ ~ ' .. SMO Authorization: ,. · f.,.· ' · 

OSS ADD i . Lab Contact: Edie'Kent(843)769-7385 
--r--"--(;1, -.!~ 
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DSS SITE 1116: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems ( DSS) Site 1116, the Building 9981 A Seepage Pit (Solar Tower 
Complex) at Sandia National Laboratories/New Mexico (SNL/NM), is located on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The active system was constructed by excavating a 6-foot-diameter hole to a 
depth of approximately 8.5 feet below ground surface (bgs), placing a 4-foot-diameter section 
of steel culvert vertically in the hole with the upper end at the ground surface, and filling the 
annular space and lower 3.5 feet of the culvert with gravel aggregate. Available information 
indicates that Building 9981A was constructed in 1981 (SNLINM March 2003), and it is 
assumed that the seepage pit was also constructed at that time. A field inspection conducted 
on August 30, 1999 confirmed that the seepage pit continues to receive discharges of coolant 
water from Building 9981A. 

Environmental concern about DSS Site 1116 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pit at 
this site. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies north of the site and terminates in a playa just west of KAFB. No springs or 
perennial surface-water bodies are located within 1.8 miles of the site. Average annual rainfall 
in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration for 
the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). Most 
of the area immediately surrounding DSS Site 1116 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 1116 lies at an average elevation of approximately 5,572 feet above mean sea level 
(SNL/NM April 2003). The groundwater beneath the site occurs in unconfined conditions in 
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately 
150 feet bgs. Groundwater flow is thought to be to the west in this area (SNL/NM April2004). 
The nearest groundwater monitoring well, NMED-1, is approximately 3,700 feet southeast of 
the site. The nearest production wells are north of the site and include KAFB-4 and KAFB-11, 
which are approximately 5.7 and 5.4 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNL/NM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNL/NM November 2001 ), identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1116 was effluent discharged to the environment from 
the seepage pit at this site. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
DSS Site 1116 Potential COC Sampling Density Location 
Sampling Area Source Locations (samples/acre) Rationale 

Soil beneath the Effluent 3 NA Evaluate potential 
septic system discharged to the COC releases to 
seepage pit environment from the environment 

the seepage pit from effluent 
discharged from 
the seepage pit 

COC = Constituents of concern. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Using a Geoprobe ™, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at three borehole locations at DSS Site 1116. Sampling intervals started at 8 and 
13 feet bgs in the August 1999 and April 2005 borehole drilled through the center of, and 
beneath the seepage pit. Sampling intervals started at 8 and 13 or 13.5 feet bgs in the two 
boreholes drilled adjacent to the seepage pit in April 2005. The soil samples were collected in 
accordance with the procedures described in the SAP (SNLINM October 1999) and FIP 
(SNL/NM November 2001 ). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site and lists the laboratory that performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs), 
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide, 
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site 
laboratory (General Engineering Laboratories, Inc.). Table 3 summarizes the analytical 
methods and the data quality requirements from the SAP (SNLINM October 1999) and FIP 
(SNL/NM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1116 

Sample T'ype VOCs SVOCs 
Confirmatory 6 2 
Duplicates 0 0 
EBs and TBs8 1 0 
Total Samples 7 2 
Analytical Laboratory GEL GEL 

8TBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC =Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC =Volatile organic compound. 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1116 

Analytical 
Methoda Data Quality Level GEL 

VOCs Defensible 6 
EPA Method 8260 
SVOCs Defensible 2 
EPA Method 8270 
PCBs Defensible 2 
EPA Method 8082 
HE Compounds Defensible 2 
EPA Method 8330 
RCRA Metals Defensible 2 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 2 
EPA Method 7196A 
Total Cyanide Defensible 2 
EPA Method 9012A 
Gamma Spectroscopy Defensible 2 
Radionuclides 
HASL-300b 
Gross Alpha/Beta Activity Defensible 2 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA Methods from EPA (November 1986). 
bHASL/EML 1957. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HASL/EML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QAIQC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of 
one trip blank (for VOCs only). No significant QA/QC problems were identified in the QA/QC 
samples. 

All of the soil sample results were verified/validated by SNL/NM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNL/NM July 1994), SNLINM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). The data validation reports are presented in the 
associated DSS Site 1116 request for a determination of Corrective Action Complete (CAC) 
without controls. The gamma spectroscopy results are presented in the request for a 
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determination of CAC without controls. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the request for a determination of CAC without 
controls. Therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1116 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspection, and soil 
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual site 
model for DSS Site 1116, which is presented in Chapter 4.0 of the associated request for a 
determination of CAC without controls. The quality of the data specifically used to determine 
the nature, migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1116 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1116. 

111.3 Rate of Contaminant Migration 

The seepage pit at DSS Site 1116 is still active and it receives discharges of coolant water from 
Building 9981A. The migration rate of COCs that may have been introduced into the 
subsurface via the seepage pit at this site is therefore dependent upon the volume of aqueous 
effluent discharged to the environment from this seepage pit. Analytical data generated from 
the soil sampling conducted at the site are adequate to characterize the rate of VOC migration 
up to the last date of sampling in April 2005, and for the other COCs up to the sampling in 
August 1999. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at one location at, and beneath, 
the effluent release point and two locations adjacent to the effluent release point at the site to 
assess whether releases of effluent from the septic system caused any environmental 
contamination. 
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The soil samples were collected at sampling depths starting at 8 and 13 feet beneath the 
seepage pit and at 8 and 13 or 13.5 feet adjacent to the seepage pit. Sampling intervals 
started at the depths at which effluent discharged from the seepage pit would have entered the 
subsurface environment at the site. This sampling procedure was required by New Mexico 
Environment Department (NMED) regulators and has been used at numerous DSS-type sites at 
SNL/NM. The soil samples are considered to be representative of the soil potentially 
contaminated with the COCs at this site and are sufficient to determine the vertical extent, if 
any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS Site 
1116 request for a determination of CAC without controls describes the identification of COCs 
and the sampling that was conducted in order to determine the concentration levels of those 
COCs across the site. Generally, COCs evaluated in this risk assessment include all detected 
organic and all inorganic and radiological COCs for which sample.s were analyzed. When the 
detection limit of an organic compound is too high (i.e., could possibly cause an adverse effect 
to human health or the environment), the compound is retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNL/NM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1116. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNLINM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1116 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9981A Seepage Pit (Solar Tower Complex). Wind, 
water, and biota are natural mechanisms of COC transport from the primary release point; 
however, because the discharge was to subsurface soil, none of these mechanisms are 
considered to be of potential significance as transport mechanisms at this site. Because 
groundwater at this site is approximately 150 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COCs at DSS Site 1116 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1116 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Bioaccumulator?b Concentration Background Applicable SNL/NM BCF 

(All Samples) Concentration Background (maximum 
coc (mg/kg) (mg/kg)a Screening Value? aquatic) 

Inorganic 

Arsenic 5.05 7 Yes 44c 

Barium 80.9 J 214 Yes 170d 

Cadmium 0.019e 0.9 Yes 64C 

Chromium, total 5.26 12.8 Yes 16C 

Chromium VI 0.16 J NC Unknown 16C 

Cyanide 0.069e NC Unknown NC 

Lead 9.51 11.8 Yes 49c 

Mercury 0.0198 J <0.1 Yes 5,5ooc 

Selenium 0.134e <1 Yes 8001 

Silver 0.505 J <1 Yes 0.5c 

Organic 
Toluene 0.0007 J NA NA 10JC 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 

Log K0 w (BCF>40, 

(for organic COCs) Log K0 w>4) 

- Yes 
- Yes 
- Yes 

- No 
- No 
- Unknown 

- Yes 
- Yes 
- Yes 

- No 

2.69c No 

eNondetected concentration (i.e., one-half the detection limit if value is greater than the maximum detected concentration or analyte was not detected at all). 
tcallahan et al. 1979. 
BCF = Bioconcentration factor . 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

Kow 
Log 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 

mg/kg 
NA 
NC 
NMED 
SNL/NM 

= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
=Sandia National Laboratories/New Mexico. 
= Information not available. 
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coc 
Cs-137 
Th-232 
U-235 
U-238 

Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1116 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLINM Background Applicable SNLINM 

(All Samples) Activity Background BCF 
(pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 

ND (0.0318) 0.079 Yes 3,000d 
1.02 1.01 No 3,000d 

ND (0.193) 0.18 No 900d 
1.38 1.4 Yes 900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 

---- -

Note: Bold indicates COGs that exceed the background screening values or have MDAs which exceed background activities and/or are 
bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field Supergroup. 
cNMED March 1998. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS =Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNL/NM = Sandia National Laboratories/New Mexico. 
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the inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radiological COCs (Th-232 and 
U-235), the aridity of the environment at this site, and the lack of potential contact with biota, 
none of these mechanisms are expected to result in significant losses or transformations of the 
inorganic COCs. 

The organic COCs at DSS Site 1116 include VOCs. Organic constituents may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of toluene through volatilization is expected to be moderate. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1116. COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COCs is low, and loss through decay of the radiological COCs is insignificant because of their 
long half-lives. 

Table 6 
Summary of Fate and Transport at DSS Site 1116 

Trans_f)ort and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
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Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COC risk values also are compared to 
backqround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1116. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1116 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1116 is approximately 150 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1116. 
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Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct qamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL!NM 
maximum screening levels for this area. The SNL/NM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show the DSS Site 1116 maximum COC concentrations that were compared to 
the SNL/NM maximum background values (Dinwiddie September 1997) for the human 
health risk assessment. Two constituents (hexavalent chromium, cyanide) do not have 
quantified background screening concentrations; therefore it is unknown whether these COCs 
exceed background. One constituent (toluene) is an organic compound that does not have 
corresponding background screening values. 

For the radiological COCs, two constituents (Th-232 and U-235) exhibited an activity or MDA 
greater than their background screening level. 
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Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), and the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004). Dose conversion factors (DCFs) used in determining 
the excess TEDE values for radiological COCs for the individual pathways are the default 
values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

Vl.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b ). 

Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COGs, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 
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Table 7 
Toxicological Parameter Values for DSS Site 1116 Nonradiological COCs 

I 
RfD0 I I RfDinh I I SF

0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)-1 

Inorganic 

Chromium VI I 3E-3c I L I 2.3E-6c I L I -
Cyanide I 2E-2c I M I - I - I -
Organic 

Toluene I 2E-1c I M I 1.1E-1c I M I -

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L = low, M = medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
ABS = Gastrointestinal absorption coefficient. 

coc 
DSS 
EPA 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

NMED 

=Constituent of concern. 
= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 

RfDinh = Inhalation chronic reference dose. 
RfD

0 
= Oral chronic reference dose. 

SFinh = Inhalation slope factor. 
SF 

0 
= Oral slope factor. 
= Information not available. 

I SFinh 
(mg/kg-d)·1 I Cancer Classb I 

I 4.2E+1c I A I 
I - I D I 

I - I D I 

ABS 

0.01d 

0.1d 

0.1d 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1116 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 

9/13/2005 

coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
Th-232 3.3E-11 1.9E-08 2.0E-11 A 
U-235 4.7E-11 1.3E-08 2.7E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1116 nonradiological COCs and an estimated 
excess cancer risk of 3E-10 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
cancer risk for the DSS Site 1116 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a· TEDE was calculated that results in an incremental 
TEDE of 2.5E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1116 for the industrial land-use scenario is well 
below this guideline. The estimated incremental excess cancer risk is 2.3E-7. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of ?E-10 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
guidelines generally recommend that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico, 
to be eroded and for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 10 shows an HI of 0.00 and no quantified estimated excess cancer risk for the DSS 
Site 1116 associated background constituents under the residential land-use scenario. 
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Table 9 
Risk Assessment Values for DSS Site 1116 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard 

I 
Cancer Hazard 

I 
Cancer 

coc (mg/kg) Index Risk Index Risk 
Inorganic 
Chromium VI 0.16 J 0.00 I 3E-10 0.00 I 7E-10 
Cyanide 0.069b 0.00 I - 0.00 I -

Organic 
Toluene 0.00067 J 0.00 I - 0.00 l -

Total 0.00 I 3E-10 0.00 I 7E-10 

aEPA 1989. 
bParameter was not detected (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1116 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium NC -

Cyanide NC -

Total 0.00 

aDinwiddie September 1997, Coyote Test Field Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 

-

-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -

- -

0.00 -
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For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
6.4E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL!NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1116 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1116 is eligible for unrestricted radiological release as 
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated incremental excess cancer risk is 7.4E-7. The excess cancer 
risk from the nonradiological and radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in 
OSWER Directive No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA 
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with 
Radioactive Contamination" (EPA 1997a). This summation is tabulated in Section Vl.9. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested ·in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-10. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 3.46E-10 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under a industrial land-use scenario. 

For radiological COCs under the industrial land-use scenario, the incremental TEDE is 
2.5E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr (EPA 
1997a). The estimated incremental excess cancer risk is 2.3E-7. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 7E-10. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 7.35E-10 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 
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The incremental TEDE for a residential land-use scenario from the radiological components is 
6.4E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 7.4E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1116 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNLINM October 1999) and FIP 
(SNL/NM November 2001 ). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at the effluent release point are 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1116. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
EPA Region 6 (EPA 2004b), and the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004). Where values are not provided, information is not 
available from the Health Effects Assessment Summary Tables (EPA 1997b), IRIS (EPA 
2004a), Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), Risk Assessment Information System (ORNL 2003), or EPA regions (EPA 
2004b, EPA 2002a, EPA 2002b). Because of the conservative nature of the RME approach, 
uncertainties in toxicological values are not expected to change the conclusion from the risk 
assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 
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The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

DSS Site 1116 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-1 0; thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and the estimated incremental excess cancer risk is 3.46E-1 0 for the industrial land-use 
scenario. These incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is ?E-10. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 7.35E-10 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs 
are much lower than EPA guidance values. The estimated TEDE is 2.5E-2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997a). The corresponding estimated incremental cancer risk value is 2.3E-7 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional control is 6.4E-2 mrem/yr 
with an associated risk of 7.4E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM 
February 1998). Therefore, DSS Site 1116 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 

Uncertainties associated with the calc!Jiations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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Table 11 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1116, Building 9981A Seepage Pit (Solar Tower Complex) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.46E-10 2.3E-7 2.3E-7 
Residential 7.35E-10 7.4E-7 7.4E-7 

DSS = Drain and Septic Systems. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1116. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1116 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 
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Vll.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs also are expected to be 
of low significance. 

V11.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/13/2005 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNLINM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLINM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLINM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLINM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a!. September 1995); Workbook: Future Use Management Area 1 (DOE et a!. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLINM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNLINM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
ln~estion of contaminated soil ln~estion of contaminated soil ln~estion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

_particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C * IR * CF * EF *ED I = __::S _______ _ 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

I s 

C, *fR*EF*ED*~For hEF) 

BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D =~'------------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/13/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *fR*EF*ED Jw = ......_cw _____ _ 

BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Liday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 L/m3) 

IR; = Inhalation rate (m3/day) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLINM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8. 7 ( 4 hr/wk for 
Exposure Frequency ( day/yr) 250a,b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

7oa.b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weiqht (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5503 ·b 25,5503 •b 25,550 3 ·b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adult a.b 

Inhalation Pathw'!Y 
15 ChiW 10 Child3 

Inhalation Rate (m3/day) 20a,b 30 Adult3 20 Adult3 

Volatilization Factor (m3/kgl Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E93 1.36E93 1.36E93 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

lnqestion Rate (liter/day) 
Dermal Pathway_ 

0.2 Child 3 0.2 Child 3 

Skin Adherence Factor (mq/cm2) 0.23 0.07 Adult3 0.07 Adult3 

Exposed Surface Area for Soil/Dust 2,800 Child3 2,800 ChiW 
(cm2/day) 3,3ooa 5,700 Adult8 5,700 Adult3 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

3 Technical Background Document for Development of Soil Screening Levels (NMED December 2000}. 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 AduJta.b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate _(m 3/yr) 7,300d,e 10,9508 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
{kg/yrl NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991}. 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996}. 
dFor radionuclides, RESRAD (ANL 1993). 
8 SNL/NM (February 1998}. 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
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Site Histories 
Drain and septic system site histories for the seven AOCs are as follows: 

Year Drain 
Year or Septic Year(s) Septic Tank 

AOC Building and System and/or Seepage Pits 
Number Site Name Location System Built A bandoned Backfilled 

1090 
Bldg 672 1 

TA-111 1959 199 1 Late 1990s 
Septic System 
Live Fire 

Lurance Septic system is still in 
1094 Range East Unknown Unit is active 

Septic System 
Canyon use 

1095 
Bldg 9938 Coyote Test 

197 1 Unknown 2005 
Seepage Pit Fie ld 

11 14 
Bldg 9978 Coyote Test 

197 1 Unit is active 
No septic tank or 

Dry well Field seepage pit at this si te 

11 15 
Former Offices Solar Tower 

1976 1979 2005 
Septic System Complex 

11 16 
Bldg9981 A Solar Tower 

198 1 Unit is active 
Seepage pit is still in 

Seepage Pit Complex use 

11 17 
Bldg 9982 Solar Tower 

1980 1990s 
No septic tank or 

Dry well Complex seepage pit at this si te 

Depth to Groundwater 
Depth to the regional aquifer at these seven AOCs is as follows: 

AOC 
Number Site Name 

1090 Bldg 672 1 Septic System 

1094 
Live Fire Range East Septic 
System 

1095 Bldg 9938 Seepage Pi t 

1114 Bldg 9978 Drywell 

111 5 
Former Offices Septic 
System 

111 6 Bldg 998 1 A Seepage Pit 

111 7 Bldg 9982 Drywell 

Constituents of Concern· 
VOCs 
SVOCs 
PCBs 
PCBs 
HE Compounds 
Metals 
Cyanide 
Radio nuclides 

Groundwater 
Location Depth (ft bgs) 

TA-111 473 

Lurance Canyon 107 

Coyote Test Field 300 

Coyote Test Field 41 

Solar Tower 
150 

Complex 
Solar Tower 

!50 
Comp_lex 

Solar Tower 
150 

Com]J_lex 

1116, and 1117 (Poster 1 of 2) 

A backhoe was used to positively locate buried components {drainfield drain lines, drywells, and seepage 
pits) so that locations for soil-vapor samplers and soil borings could be selected . 
Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; no 
significant VOC contamination was identified at either site. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COCs were released to the environment from drain systems. 

The years that site-specific characterization activities were conducted and soil sampling 
depths at each of these seven AOC sites are as follows : 

Buried 
Components Soil Sampling 
(Dra in Lines, Beneath 

Drywells) Dra inlines, Type(s) of Dra in System Passive 
Site Site Located With Seepage Pits, and Soil Sa mpling Soil-Vapor 

Number Name a Backhoe Drvwells Depths (ft b2sl Samolin2 
Bldg 6 72 1 

1090 Septic 2002 2002, 2005 Drainfield : 4, 9 None 
System 
Live Fire 

Drainfield: 
Range 

Borehole 1: 7, 12 
1094 East 1999 1999, 2005 

Borehole 2: 7, 12, 17, 22 
2002 

Septic 
Borehole 3: 7, I I, 17, 22 

Svstem 
Bldg 9938 

1095 Seepage None 1999, 2005 Seepage Pit: 8.5, 9.5 2002 
Pit 

1114 
Bldg 9978 

2002 2002 Drywell : 6, II None 
Drywell 
Former 

1115 
Offices 

1999 1999, 2005 Drain field : 5, I 0, 15, 20 None 
Sept ic 
System 
Bldg 

Seepage Pit: 998 1A 
1116 

Seepage 
None 1999, 2005 Boreholes I & 3 : 8, 13 None 

Pi t 
Borehole 2 : 8, 13.5 

111 7 
Bldg 9982 

None 1999, 2005 Drywell : II , 16 None 
Dry well 

Summary of Data Used for CAC Justification 

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA met
als , chromium VI , cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu
clides by gamma spectroscopy. 
VOCs were detected at AOCs 1090, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115. 
Chromium VI was detected atAOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected atAOCs 
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 
AOC 1090, indicated that ubiquitous or widespread SVOC contamination was not present. 
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No 
other metals were detected above background values. 
U-235 was detected above the background activity at AOC 1090 and, although not detected , the MDA for 
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background 
activity atAOC 1115, and Th-232 was detected slightly above the background activity atAOC 1116. Gross 
beta activity was slightly above background activity at AOC 1090. 
For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that 
site , for performing the risk screening assessment, and as justification for the CAC proposal. For AOC 
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for 
characterizing the site , for performing the risk screening assessment, and as justification for the proposal 
ofCAC. 

Recreational land use was established for AOC 1094. 
Industrial land use was established for AOCs 1090 , 1095, 1114, 1115, 1116, and 1117. 

Results of Risk Analysis 

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit 
Modification Process." 
Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening levels, it was necessary to perform risk 
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The non-radiological total human health His for all seven sites are below NMED guidelines for a residential 
land-use scenario. 
For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline. 
However, the incremental excess cancer risk value for this site is below the NMED residential land-use 
scenario guideline. 
The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2 
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the 
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the 
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use 
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the 
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted radiologi
cal release. 
Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog
ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk 
was not deemed necessary for these sites. Ecological risk for the remaining site, AOC 1090, was predicted 
to be low. 
In conclusion, human health ri sks under a residential land-use scenario and ecological risks are acceptable 
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls. 

The total His and excess cancer ri sk values for the nonradiological COCs at the seven 
sites are as fo llows: 

Residential Land-Use Scenario 
Site Total Hazard 

N umber Site Name Index Excess Cancer Risk 

1090 Bldg 6721 Septic System 0.28 I E-5• Total / 1.44£ -6 Incremental 

1094 
"Live Fire Range East Septic 

000 7E-I O Total 
System 

1095 Bldg 993 8 Seepage Pit 0 00 6E-I O Total 
1114 Bldg 9978 Drywell 0.00 I E-I OTotal 
111 5 Former Offices Sept ic System 000 7E-I O Total 
111 6 Bldg 998 1 A Seepage Pit 000 7E-I O Total 
1117 Bldg 9982 Drywell 0.00 SE- 10 Total 

NMED Guidance < I < I E-5 

Value exceeds NM ED guidance for residential land-use scenario; therefore, incremental values are shown. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR 7 m 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035, 1 036, 1078, 1079, 1 084, 1098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

\?~ \)v'\~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
J. Volkerding, DOE-NMED-08 

cc w/o enclosure: 
D. Pepe, NMED-08 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1 089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 

tB.-.,t.aoQlsc,Qi{. SNL, MS 1087 
P. Puissant, SNL, MS 1 087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

APR 7 2005 
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Sandia National Laboratories/New Mexico 
Drain and Septic Systems Project Quality Control Report 

April2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14, 2005, the Sandia National Laboratories/New 
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control (QC) documentation for approximately 1 ,200 soil 
and associated field blank and duplicate samples collected at the SNL/NM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index sorted by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 tlu·ough 6 include general narratives which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Teclmical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance issues. QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
AR/COC number, an individual cross reference summary sheet is provided. 
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1116 .Bldg. 9981ASP 

1_116 :Bldg: 99811\.~P . 
1116 ,Bldg. 9981ASP 

1_~1-~ Bldg. 998.!1\SP 
1116 Bldg. 998~_1\_,SP 

1 ~16 Bldg:99~_1_A SP 
1116 . _:Bldg. 99811,\SP 

1J_16_ :Bldg 9981JI:_SP 

1_!16 .... Bldg 99B!A _SP 

.... 1 .. !!? .. 1Bid(l 9~~~[)'-'Y ... 
.!.1 .. H •BI~g:99B~_O_W 

--~1_7 __ (Bl~g. 9982 ow 
1117 ,Bldg. 9982 OW 

._,,..~"""'""--'"'''""""."' "'"*'"•"- ··'''""'""' 

1117 !Bldg. 9982 OW 
"1117--- ·r8,;Jg:--99s2_ow~ 

·;·1-1(}81~~-- 99_8!U:JYY .. 

.1J.~! .... ;~I~g 99~2 _ _1?W 
. 1J_17 .•. jB~!l.:..£9B2 ow 

..•. 1..~.17 __ iB_l~.!J.: 99B3.1:JV'J ....... . 
1117 !Bldg. 9982 OW 

-~=1I~i~]sidg-; 9982 ow 
1117 iBidg. 9982 OW 

::1..12.(~-;sleig~ 99s2ow 
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DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ERSampleiD Sample# 

Volume 3 

Volume 3 
Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

602817 SOLAR 9981A-SP1-BH1-13-S :050058-003 
:050057-003 

•050058-001 

30-AUG-99 
.30-AUG-99 

30-AUG-99 

30-AUG-99 

30-AUG-99 

'30-AUG-99 

:30-AUG-99 

!30-AUG-99 

SOIL 

SOIL 
SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

-SOIL 

602817 SOLAR 9981A-SP1-BH1-8-S 

602817 

602817 

602817 

602817 

602817 

602817 

602817 

SOLAR 9981A-SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1-B-S 

SOLAR 9981A-SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1-8-S 

SOLAR 9981A-SP1-BH1-13-S 
~~, ~ ~ 

SOLAR 9981A-SP1-BH1-B-S 

SOLAR 9981A-SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1-B-S 
'··-·-" """ 

:SOLAR 9981~:SP1-BH1-13-S 

SOLAR 9981A-SP1-BH1-8-S 

'SOLAR 9981A-SP1-BH1-13-S 

'., ', ,. "~ 

'050057-001 

:050058-003 

;050057-003 

! 050058-003 

i050057-003 
··: 050058-004 .30-AUG-99 

i65oo57-oo4 'bo-AuG-99 

.J~~2o~~:oo3 ___ • . · :3o-AuG-99 

_}9.~0()~7:003 ,30-AUG:99 
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" .... ~,· ~ " ~ ~ , "'"'.,..""·-·~ "' '" I ~ , 

:soiL 
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SOIL 

;SOIL 
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1 Volume 3 602817 
1·-" ... "~· ~- ·~· ~~ +·~"""', ' ~~, ·~ 

i Volume 3 1 602817 
··-r--~;~,~;;~3 t"6o2a17 

T. v~~~;;;e-3 :-~6o2817 

... CY~~:~i 3 ~~~~6c>?a ~.7 
1 Volume 3 l 602817 
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NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 57 of 58 
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Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CVAA run. 

DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ER Sample ID 

602817 SOLAR 9982-0W1-BH1-16-S 

605653 6643/1120-0W1-BH1-13-S 

605653 6643/1120-0W1-BH1-8-S 

605653 6643/1120-0W1-BH1-13-S 

605653 

605653 

605653 

605653 

605653 

605653 

605653 

6643/1120-0W1-BH1-8-S 

6643/1120-0W1-BH1-13-S 

6643/1120-0W1-BH1-8-S 

6643/1120-0W1-BH1-13-S 

•6643/1120-0W1-BH1-8-S 
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"''""·=,•- ,.,_, ' . ·•" ~w 
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605653 6643/1120-0W1-BH1-13-S 

Sample# 
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SOIL 

'SOIL 

SOIL 

;SOIL 
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_22-AUG-02 'SOIL 

]22-AUG-02 SOIL 

:22-AUG-02 •SOIL 
' . 

'22-AUG-02 SOIL 

!22-AUG-02 ;SOIL 

-h. ".- .. ~"" '"-"""''""'' '•< >-•·" 
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iSOIL 
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-'""'"~·1 '~·~· ·""·" ~ 
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-~'<-'· ·-» " .• , • "' ,w 
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~···-~ '~'"' 

059698-003 \22-AUG-02 'SOIL 
··:os9699-oo2 ........ !22:.A.ui3:o2 :soiL 
.,,,/."""'''"""" ,.,. ""' ,_,,..,w,,f y -~-· ~ ''"F"''"· -

1
059698-002 _ .. _J?2:~~G:9.2___ !.§'?IL 605653 6643/1120-0W1-BH1-8-S 
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RCRA METALS GEL 

PCB-8082 ,GEL 

PCB-8082 

TOTAL-CN 

TOTAL-CN 

BNA-8270 

BNA-8270 

VOA-8260 

VOA-8260 

Cr+6 

·cr+6 

:HE-8330 

,HE-8330 

·GROSS-AlB 

GROSS-AlB 

GEL 

GEL 

GEL 

.GEL 

:GEL 

GEL 

GEL 

GEL 

GEL 
•· 
GEL 

;GEL 

·GEL -~ :, 
:GEL 

iGAMMA SPEC •RPSO 

iGAMMA SPEC JRPSO 

'RCRA METALSjGEL 

.:~C::RA METAL~ j(3EL 

BATCH# 
158059, 158023 

197835 

197835 

197853 

197853 

197857 

197857 

197932 

1197932 

198031 

198031 

198039 

'198039 
:198986 

198986 

:201191 

;201191 
197718, 197762 

'197718, 197762 
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GEL 
ERCL 
mg/kg 
NC 
ND 
PCB 
pCi/g 
RPD 

RPSD 
svoc 
pg/kg 
voc 

Acronym List 

= General Engineering Laboratory. 
= Environmental Restoration Chemistry Laboratory. 
= milligram per kilogram. 
= Not calculated for nondetected results. 
= Not detected. 
=Polychlorinated biphenyls. 
= picocurie(s) per gram. 
=Relative percent difference and is calculated as: 
(lx1 - x21 I ((x1 + x2)/2)) x 100. 

Where: 
x1 = concentration detected in the primary sample 
x2 = concentration detected in the duplicate environmental sample. 
= Radiation Protection and Sample Diagnostics Laboratory 
= Semivolatile organic compounds. 
=microgram per kilogram. 
= Volatile Organic Compounds. 



DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for VOC Soil Samples 

Collected in August 1999 

1 of 1 



DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for SVOC Soil Samples 

Collected in August 1999 

-~~~J"···'' :.;o~:;:>'.t ' 
··.r:'~·;,'.(; 

IWY . W' 'ff§"''"llfle~" 1 
[) ~~~~ ... "~~.~~id~tt~~Y •• ,lk, · ~:..;;;~~~~r~ .· · 

Acenaphthene NO NO NC 

Acenaphthylene NO NO NC 

Anthracene NO NO NC 

Benzo(a)anthracene NO NO NC 

Benzo(a)pyrene NO NO NC 

Benzo(b )fluoranthene NO NO NC 

Benzo(ghi)perylene NO NO NC 

Benzo(k)fluoranthene NO NO NC 

4-Bromophenyl phenyl ether NO NO NC 

Butylbenzyl phthalate NO NO NC 

Carbazole NO NO NC 

4-Chloro-3-methylphenol NO NO NC 

4-Chlorobenzenamine NO NO NC 

bis(2-Chloroethoxy)methane NO NO NC 

bis(2-Chloroethyl)ether NO NO NC 

bis-Chloroisopropyl ether NO NO NC 

2-Chloronaphthalene NO NO NC 

2-Chlorophenol NO NO NC 

4-Chlorophenyl phenyl ether NO NO NC 

Chrysene NO NO NC 

m-,p-Cresol NO NO NC 

a-Cresol NO NO NC 

Di-n-butyl phthalate NO NO NC 

Di-n-octyl phthalate NO NO NC 

Dibenz[a,h]anthracene NO NO NC 

Dibenzofuran NO NO NC 

1 ,2-Dichlorobenzene NO NO NC 

1 ,3-Dichlorobenzene NO NO NC 

1 ,4-Dichlorobenzene NO NO NC 

3,3'-Dichlorobenzidine NO NO NC 

2,4-Dichlorophenol NO NO NC 

Diethylphthalate NO NO NC 

2,4-Dimethylphenol NO NO NC 

Dimethylphthalate NO NO NC 

Dinitro-o-cresol NO NO NC 

2,4-Dinitrophenol NO NO NC 

2,4-Dinitrotoluene NO NO NC 

2,6-Dinitrotoluene NO NO NC 

1 ,2-Diphenylhydrazine NO NO NC 

bis(2-Ethylhexyl)phthalate NO NO NC 

Fluoranthene NO NO NC 

Fluorene NO NO NC 

Hexachlorobenzene NO NO NC 

Hexachlorobutadiene NO NO NC 

1 of 2 



DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for SVOC Soil Samples 

Collected in August 1999 
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DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex) 
RPD's Calculated for PCB Soil Samples 

Collected in August 1999 

1 of 1 



DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for High Explosives Soil Samples 

Collected in August 1999 

1 of 1 1 of 1 



DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex) 
RPD's Calculated for Metals Soil Samples 

Collected in August 1999 

1 of 1 



-

DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for Chromium VI Soil Samples 

Collected in August 1999 

1 of 1 



-

DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for Cyanide Soil Samples 

Collected in August 1999 

1 of 1 1 of 1 



Thorium-232 

Uranium-235 

Uranium-238 

/ 

DSS Site 1117, Bldg. 9982 Drywell {Solar Tower Complex) 
RPD's Calculated for Gamma Spectroscopy Soil Samples 

Collected in August 1999 

~~~~~*:~~,~~;e~t~~H~~~,l~aq~,~~~: ·· 
~~-{;:·.Duplicate Sample (GE\i).<;~,, 

ND ND 

0.698 0.794 

0.14 ND 

0.79 0.58 

1 of 1 

12.87 

NC 

30.66 



DSS Site 1117, Bldg. 9982 Drywall (Solar Tower Complex) 
RPD's Calculated for Gross Alpha/Beta Soil Samples 

Collected in August 1999 

1 of 1 
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GEL QC CROSS REFERENCE coc 602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH# 

1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL PCB-8082 158065 
1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL RCRAMETALS 158059, 158023 
1116 Bldg. 9981A SP 050057 003 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL TOTAL-CN 158099, 158110 

; 1116 Bldg. 9981A SP 050057 004 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL GAMMA SPEC 158553 
1116 Bldg. 9981A SP 050057 004 SOLAR 9981A-SP1-BH1-8-S 30-AUG-99 SOIL GROSS-AlB 158646, 158647 
1116 Bldg. 9981A SP 050058 001 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL VOA-8260 158044 
1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL BNA-8270 158016 
1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL Cr+6 158555, 158556 
1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH 1-13-S 30-AUG-99 SOIL HE-8330 158012 
1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL PCB-8082 158065 
1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

1116 Bldg. 9981A SP 050058 003 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL TOTAL-CN 158099, 158110 i 

1116 Bldg. 9981A SP 050058 004 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL GAMMA SPEC 158553 

1116 Bldg. 9981A SP 050058 004 SOLAR 9981A-SP1-BH1-13-S 30-AUG-99 SOIL GROSS-AlB 158646, 158647 

1117 Bldg. 9982 OW 050059 001 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL VOA-8260 158044 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL BNA-8270 158016 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL Cr+6 158555, 158556 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL HE-8330 158012 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL PCB-8082 158065 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

1117 Bldg. 9982 OW 050059 003 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL TOTAL-CN 158099, 158110 

1117 Bldg. 9982 OW 050059 004 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL GAMMA SPEC 158553 

1117 Bldg. 9982 OW 050059 004 SOLAR 9982-0W1-BH1-11-S 30-AUG-99 SOIL GROSS-AlB 158646, 158647 

1117 Bldg. 9982 OW 050060 001 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL VOA-8260 158044 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL BNA-8270 158016 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL Cr+6 158555, 158556 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-DW1-BH1-11-0U 30-AUG-99 SOIL HE-8330 158012 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL PCB-8082 158065 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH 1-11-0U 30-AUG-99 SOIL RCRAMETALS 158059, 158023 

SDG 99092288 



GEL QC CROSS REFERENCE COC602817 

SAMPLE 
Site# Site Name SAMPLE# F# DISP _ER_SAMP LOC DATE MATRIX LAB TEST BATCH# 

1117 Bldg. 9982 OW 050060 003 SOLAR 9982-0W1-BH 1-11-0U 30-AUG-99 SOIL TOTAL-CN 158099, 158110 

1117 Bldg. 9982 OW 050060 004 SOLAR 9982-0W1-BH1-11-0U 30-AUG-99 SOIL GAMMA SPEC 158553 
1117 Bldg. 9982 OW 050060 004 SOLAR 9982-DW1-BH1-11-0U 30-AUG-99 SOIL GROSS-AlB 158646, 158647 

1117 Bldg. 9982 OW 050061 001 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL VOA-8260 158044 

1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL BNA-8270 158016 

1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL Cr+6 158555, 158556 

1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL HE-8330 158012 

1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL PCB-8082 158065 

1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL RCRAMETALS 158059, 158023 

1117 Bldg. 9982 OW 050061 003 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL TOTAL-CN 158099, 158110 

1117 Bldg. 9982 OW 050061 004 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL GAMMA SPEC 158553 ! 

1117 Bldg. 9982 OW 050061 004 SOLAR 9982-0W1-BH1-16-S 31-AUG-99 SOIL GROSS-AlB 158646, 158647 

1094 LFR E. SS 050062 001 LFB-OF1-BH 1-7 -S 01-SEP-99 SOIL VOA-8260 158044 

1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL BNA-8270 158016 

1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL Cr+6 158555, 158556 

1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL HE-8330 158012 

1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL PCB-8082 158065 

1094 LFR E. SS 050062 003 LFB-OF1-BH1-7-S 01-SEP-99 SOIL RCRAMETALS 158059, 158023 

1094 LFR E. SS 050062 003 LFB-OF1-BH 1-7 -S 01-SEP-99 SOIL TOTAL-CN 158099, 158110 

1094 LFR E. SS 050062 004 LFB-OF1-BH1-7-S 01-SEP-99 SOIL GAMMA SPEC 158553 

1094 LFR E. SS 050062 004 LFB-OF1-BH1-7-S 01-SEP-99 SOIL GROSS-AlB 158646, 158647 

1094 LFR E. SS 050063 001 LFB-OF1-BH1-12-S 01-SEP-99 SOIL VOA-8260 158044 

1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL BNA-8270 158016 

1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL Cr+6 158555, 158556 

1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL HE-8330 158012 

1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL PCB-8082 158065 

1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL RCRAMETALS 158059, 158023 

1094 LFR E. SS 050063 003 LFB-OF1-BH1-12-S 01-SEP-99 SOIL TOTAL-CN 158099, 158110 

1094 LFR E. SS 050063 004 LFB-OF1-BH1-12-S 01-SEP-99 SOIL GAMMA SPEC 158553 

SDG 99092288 



RECORDS CENTER/ 
ORIGINAL COPY 

October 1, 1999 

Laboratory Identification: 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC- 602820 

9909228A 
ARCOC- 602817 

9909228B 
Case No. 7223.230 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Expr-ess 1-Iail Deliverv and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summarv: 

Sample receipt 

RECEIVED 
OCT J 1 1999 

SNlJSMO 

Fifty-seven soils and eleven aqueous samples were collected by Sandia on Augusr 
27, 30 and 31. September 1st, 2nd and 7,1999. The samples arrived a.t General 
Engineering Laboratories, Inc., (GEL) Charleston, Somh Carolina on September 8, 1999, 
for Environmental Analyses. Cooler clearance {screening, tempera.rure check, etc.) was 
done upon login. The cooler arrived without any visible signs of tampering or breakage 
and with custody seals intact The ~a:mples were delivered with chain of custody 
documentation and signatures. 

The temperature of the samples was 4°C. The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples.'' The samples were stored properly according to SW-846 
procedures and GEL SOP. 

GENERAL E:'>JGINEEIU:'>JG LA80RATORIES 
PO Box 3071 Z • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (!103 l 766-1178 

0 Pr1nlct.:. ull 1:..'1.:~'-·k'J p.1111.:T. 
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-
The samples were received as follows: 

ARCOC SDG# #of samples Collection Date Date Rec'd bv Lab ] 
602820 9909228A 4 08/31/99 -
6028)7 9909228B 64 08/27.30.31/99 

911 912J99 

The Iaborarory received the following samples: 

Laboratory ID 
602820: 
9909228-01 
9909228-02 
9909228-03 
9909228-04 
602817: 
9909228-05 
9909228-06 
9909228-07 
9909228-08 
9909228-09 
9909228-10 
9909228-11 
9909228-12 
9909228-13 
9909228-14 
9909228-15 
9909228-16 
9909228-17 
9909228-18 
9909228-19 
9909228-20 
9909228-21 
9909228-22 
9909228-23 
9909228-24 
9909228-25 
9909228-26 
9909228·27 
9909228-28 
9909228-29 
9909228-30 
9909228-31 
9909228-32 
9909228-33 

Description 

050109-001 B9938-SPI-BH1-9.5-S 
050109-003 B9938-SP1-BH1-9.5-S 
050109-004 B9938-SP1-Bfll-9.5-S 
050110-005 B9938-SP1-BH1-9.5-TB 

050049-001 SOLARDETOX-DFl-BHJ-
050049-003 SOLARDETOX-DF1-BH3-
050049-004 SOLARDETOX-DF1-BH3-
0500S0-001 SOLARDETOX-DFI-BH3-
0500S0-003 SOLARDETOX-DFl-BID-
050050-004 SOLADEXTOX-DFl-BHJ-
050052-001 SOLARDETOX-DF1-BH2 
050052-003 SOLARDETOX -DFl -BID-
050052-004 SOLARDETOX-DF1-BH2-
050053-001 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1~BH2-
050053·004 SOLARDETOX-DF1-BH2-
050055-001 SOLARDETOX-DFl-BHl-
050055·003 SOLARDETOX-DFl-BHl-
050055-004 SOLARDETOX-DFl-BHl-
050056-001 SOLARDETOX-DF1-BH1-
050056-003 SOLARDETOX-DFl-BHl-
050056-004 SOLARDETOX-DFl-BHl-
050057..001 SOLAR-9981A..SP1-BH1-
050057-003 SOLAR 9981A-SP1-Bffi 
050057-004 SOLAR 9981A-8Pl-BH1 
050058-001 SOLAR 998IA-SP1-BH1 
050058-003 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A..SP1-BH1 
050059-001 SOLAR 9982-DWl-BHl-
050059-003 SOLAR 9982-DWI-BHl-
050059-004 SOLAR 9982-DWl-BHl-
050060-001 SOLAR 9982-DWl-BHl 
050060-003 SOLAR 9982-DWl-BHl 

CiENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 

09/8/99 I 
09/8/99 

I 
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The laboratory received the foJlowing s:ur..;:ks: 

Laboratorv ID 
602817: 
9909228-34 
9909228-35 
9909228-36 
9909228-37 
9909228-38 
9909228-39 
9909228-40 
990922841 
9909228-42 
9909228-43 
9909228-44 
9909228-45 
9909228-46 
9909228-47 
9909228-48 
9909228-49 
9909228-50 
9909228-51 
9909228-52 
9909228-53 
9909228-54 
9909228-55 
9909228-56 
9909228-57 
9909228-58 
9909228-59 
9909228-60 
9909228-61 
9909228-62 
9909228-63 
9~09228-64 

9909228-65 
9909228-66 
9909228-67 
9909228-68 

Case Narrative 

Description 

050060-004 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWI-BHl 
050061-003 SOLAR 9982-DWl-BBl 
050061-004 SOLAR 9982-DWI-BBl 
050062-001 LFR-DFl-BHl-7-S 
050062-003 LFR-DFl-BHl-7-S 
050062-004 LFR-DFl-BHl-7-S 
050063-001 Ll<'R-DFl-BHl-U-S 
050063..003 LFR-DFl-BHl-12-S 
050063-004 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BBl-7-MSJMD 
G50064-003 LFR-DFl-BHI-7-MS/MD 
050064-004 LFR-DFI-BHI-7-MSIMD 
050065..001 LFR-DF1-BH2-7...S 
050065-003 LFR-DFI-BH2·7-S 
050065-004 LFR-DFI-BH2-7-S 
050066-001 LFR-DFI-BH2-l2-S 
050066-003 LFR-DF1-BH2-12-S 
050066-004 LFR-DF1-BH2-12-S 
050067-001 LFR-DF1-BH3-7-S 
050067-003 LFR-DF1-BH3-7-S 
050067-004 LFR-DFI-BH3-7-S 
050068-001 LFR-DFI-BB3-12-S 
050068-003 LFR-DFl-BID-12-S 
050068-()04 LFR-DFl-BID-12-S 
050069-005 LFR-DF1-BH3-GS 
050069-006 LFR-DF1-BH3-GRAB 
050069-007 LFR-DFl-BID-RCRA 
050069-008 LFR-DFI-BH3-SVOC 
050069-009 LFR-DF1-BH3-BE 
050069-010 LFR-DFl-BID-CN 
050069-011 LFR-DFI-BH3-CR6+ 
050069-012 LFR-DF1-BH3-PCB 
050069-013 LFR-DF1-BB3-EB 
050069-014 LFR-DF1-BI:13-TB 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or 
administrative problems during analysis, dara review. and reduction are contained in tbe 
analytical case narratives in the enclosed data package. 

GENeRAL t:NGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(8QJ) 556-8171 • Fax (1\03) 7fifi-117B ,.._ 
~, Pnnk·d nn l"L':.:yckl! r:I]X'r. 
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Internal Chain of Custodv: 

Cu:.tody was maintained for ail samples. 

Data Package: 

The enciosed data package contains the following sections: Case Narrative. Chain 
of CllStody, Cooler Receipt Checklist. Qualiiier Flag and Data Package Definitions, 
Sample Data, QC Summary and Raw Data. 

This data package, to the best of my knowledge, is in compLiance with technical and 
administrative requirements. 

fc:snls9909228 

r-1~·~ _fl. j}~ 
~~ Edith M. Kent 

Project Manager 

C.EI\ERAL ENG!Nl:ER1NG LABO~ATOR!cS 
PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fa>~. (803) 766-1178 
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Sample Analysis; 

CASE NARRATIVE 
SNLS 

SDG# 99l28S-VOA 
Anlllysis by GC/MS 

The following S.lUD.ples were analyzed for Voilllile Organic Compounds using the analytical protocol from 
EPA SW-846 Th:irdEdition, Method &260A, Revision 1, September 1994: 

Laboratory N11mber 

99092.28-01 
9909228-05 
9909228-08 
9909228-11 
990922&-14 
9909228-17 
9909228-20 
9909228-23 
9909228-26 
9909221-29 
9909223-32 
9909228-35 
9909228-38 
9909228-41 
9909228-44 
9909228-47 
9909228-50 
9909228-53 
9909228-56 
QC646985 
QC646986 
QCO<k'i987 
QC646988 
QC646989 
QC647283 
QC6472S9 
QC647660 
QC647661 

System Cou:Opration: 

Sample Description 

050109-001 B9938-SP1-BE1-9.5-S 
050049-001 SOLARDETOJC-DFI-BH3-
050050-{)01 SOLARDETOX-DFI-BID-
050-052-001 SOLARDETOX-DFI-BH2 
050053...()()1 SOLA1U>ETOX-DF1-BH2-
050055-001 SOLARDET'OX-DFl-BHl-
050056.001 SOLAIIDETOX-DF1-BH1-
050057..001SOLAR-9931A-SPI-BHl-
050058-601 SOLAR9981A·SPI-BH1 
050059-001 SOLAR 9982-DWI-BHI· 
050060-001 SOLAR 9982-DWl-BHl 
050061-001 SOLAR 9982-DWl-BHl 
OSOO<i2-00l LFR-Dfl-BH!-7-S 
0.50003-001 LFR-DFl-BHl-12-S 
050064-001 LFR-DFl-BHt-7-MSIMD 
050065-001 LFR-DF1-BH2·7-S 
050066-0CH LFR-DF1-BH2-l2-S 
0.50067-001 LFR-DFl-BID-7-S 
050068-t>Oll.JlR-DFl-BH3-l2-S 
VBLKO I (Blank) 
VBLK.OILCS (Laboratory Control Sample) 
fr500~0IMS (Matrix Spik~:) 
050064-00lMSD (Matrix Spike Duplicate) 
VBLK02LCSD (Labonttory Control Sample Duplicate) 
VBLK02 (Blank) 
VBLK02LCS (Laboratory Control Sample) 
VBLK03 (Blank) 
VBLKOJLCS {Labontory Control Sample) 

Th~ laboratory utilizes a variety of instrument configurations for volatile analyses. These analyses are 
a~cOlllp~ed using one or more of the GC and MS couplings, as follQWs; 

GCIMS 

5&90 Serie!ill/5970 
5890 Series II I 5972 
6890 Series /.5973 

Interface 

Jet Sepm-ator 
Direct 
Direct 

{" SDG# 9922&S - VOA 
Page 1 of3 

Purge a~nd Trap-Concentrator I 
Auto sampler 
Tekmar 2000 I Archon 
01 4560 l Archon 
Tekmar 3 000 I Precept 

21 



6890 Seri.~ I 5973 
6890 Series I 5973 

Direct 
Direct 

OI 4560 IDPM-16 
Tekmar 2000 I An:hon 

Chromatographic Column: 

Chromatographic separation of volatile components is accomplished through analysis on one or more of 
the following colo:mns: 

J&Wl 
J&Wl: 

DB- 624, 60 m-" 0.32 mm, Uum (ideatifi.ed by the J& Wl designation) 
DB- 624,75 m x 0.53 mm, 3 um (identifiM by the J&W2 designation) 

Rtxl 
J&W3 

Rlx Volatiles, 60 m x 0.53 mm, 1.5 um (identified by the Rbr VOA designation) 
DB-<i24, 60 m x 0.25 mm, 1.4 um (identified by the J&W3 designation) 

Samples a.-e p~ using Purge and Trap samplers containing ~ following P & T trap: 

VOCARll 3000: Carbopad: BJ Ca.-boxe.n 1000 & 1 00 I 

The smnples reported in this SDG were analyzed on one ar more of the following instrument systems 
(.in&trument systems are identified by the instrument ID designations listJ:d below which can be f<run.d on 
the nw data or individual form headers): 

Instrument m System CoDfiguration Chromatographic P&T 
Coloma Tnp 

YDAl HP58901HP597G J&W2 YDCARB3000 
VOA2 HP68901HP5973 J&W3 VOCARB~OOO 

VOA4 HP!i8901HP:5972 RtxVOA VOCARB3000 
YOA5 HP5890/HP5972 J&.W3 VOCARB3000 
VOA7 HPS890/RP5972 Rtx. VOA VOCARB3000 
VOA8 HP6890/RP5973 J&.W3 VOCARB3000 
VDA9 HP68901HP5973 J&W3 Teaax!SHicageV 

Charcoal 

Iwtrume.11t Calibration: 

The instrument was properly calibrated. 

For a complete list of data IDes for the initial calibration, see the Calibration History Report. 

Holding Time: 

All samples were analyzed within the r~uiTed holding time. 

Surrogates: 

Surrogate recoveries in ali sa.mples were within the required acc"Ptance limits. 

~ SDG# 992285- VOA 
Page 2 of3 
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Inurnal Standlo.rds: 

Intemal Stlmdard areas ln all samples we..:: within the required acceptance limits. 

Blanks: 

There were no tacget analytes detected in the method blanks above the required reporting limit. 

Spike Analyses: 

The matrix spike (MS) and matrix spike duplicate {MSD) were an1lyzcd on the following Samplr:: Number: 

9'909228-44 050064~01 LFR-DFl-BHl-7-MS/MD 

All analytes in the MS andMSD were within lhe required acceptance limits for percent recovery. 

All analyte~~ in the MSIMSD :tet wen within the required ar.:ceptance limit5 for relative percent diff~. 

Laboratory Control Sam {lies: 

All analytes in the laboratory co:nlJ"ol sample (LCS) md labonttozy control som.ple duplicate {LCSD) wac 
within. the required acc;eptance llinits fcrp~rcent rec:ovmy. 

All analytc$ in the i.CS!LCSD set were within the required acceptance limits for relative percent 
difference. 

Dilutions: 

The samples :in this SDG did not require dilutions. 

Non Conformance Reports: 

There were no Nonconformance Reports 3.S$Ociated with thi3 SDG. 

General Comments; 

Data files associated with both the initial calibration and continuing caltbration check may have been 
mmwilly integrated to correct mi.si<kllti:fication of pt:W by the integmtion software. Manual integrations 
are pecfurmed bec311Sc of poor peak shapes exhibited by ~lective compOUD.ds at low concentrations, or il$ a 
result of overlapping retention time windows of similar isomeric compounds contained on the: extended 
reporting list. If applicable, peale profiles for the affect-ed COmpounds are conlained in the raw data section. 

n 1 i "' 
The preceding narrative has been reviewed by:U.~,. ""' W j)Do~ 

SDG# 99228S - VOA 
Page3 of3 

Date: ·.v-C'-~.- "'\ 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 99228W-YOA 
A.ualysls by GC/1\1S 

The following sarnpl~s were analyzed for Volatile Org;mic Compounds using 1he analytical protocol :from 
EPA SW-&46 Third Eliit\on, Method &260A, Rtvision 1, Septelllbet 1994: 

Labor:atorv Number 

9909228-04 
9909228~7 

9909228-68 
QC647130 
QC647662 
QC647663 

System Configuration: 

Sample Deseription 

050110-005 B9938-SPl-BBJ-9 . .5-T 
050069-013 LFR-DFl-BH3-EB 
050069-014 LFR-DFI-BH3-TB 
VBLKOILCSD (Laboratory Control Sample Duplicate) 
VBLKO 1 (Blank) 
VBLKOlLCS (Laboratory Control Sample) 

The laboratory utilizes a variety ofinstrllment configurations for volatile analyses. These analyses an: 
accomplished using one or more of the GC and MS oouplings, as foilows: 

GCfMS 

5&90 Series II f 5910 
5&90 Series II I 5972 
6890 Series I 5973 
6890 Series I 5973 
6S90 Series I 5 973 

Chromatographic Column: 

Interface 

Jet Sep3rntor 
Direct 
Dire~:t 

Direct 
Dir=t 

:Pufie and Trap-COili!entrator I 
Autosampler 
Tel::mar 2000 I Archon 
OI 4560 I Archon 
Telanar 3000 I Precept 
OI 4560 I DPM-16 
Tekmlll' 2000 I Archon 

Chromatographic separation of volatile components is acrom:plished through analysis on one o:- more of 
the following co!Uin!Js: 

J&WI 
J&W2: 
Rtxl 
J&W3 

DB- 624,60 m x 0.32 mm, L8um (identified by the J&Wl designation) 
DB - 624, 75 m :x. 0.53 =, 3 um (identified by the J&W2 designation) 
R:x Volatiles, 60 m x 0.53 mm, 1.5 um (identit1ed by the R~ VOA designation) 
DB-624, 60 m x 0.25 mm, 1.4 urn (identified by the J&W3 designation} 

Samples are prepared using .?urge and Trap samplers contl.ining the following P & T trap: 

VOCARB 3000: Carbopacl:. B/ Car box en 1000 & L 00 l 

SDG# 99228W- VOA 
Page l of3 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on Cine or more of the following instrument systrots 
{instrument systems llfC identified by the instrument ID designations listed below which can be found on 
the raw daia or individual fonn headers): 

Instrument ID System Con:f12urntion Chromato~traphi~ P&:T 
Column Trap 

VOA1 HP58901HPS970 J&:W2 VOCARB 3{)00 
VOA2 HP61!9{)/HP5973 J&W3 VOCARB3000 
VOA4 HP58901HP5~72 RtxVOA VOCARBJOOO 
VOA'5 HP5890/HP5972 J&W3 VOCAR.B 3000 
VOA7 HP5890/HP5 972 Rtx:VOA VOCARB3000 
VOA8 HP68901HPS973 J&W3 VOCARB3000 
VOA9 HP68901HP5973 J&W3 Tenax!Silicagell 

Charcoal 

Instrument Calibration: 

The i»strument was properly calibrated. 

For a complete list of data file~ for the initial calibration, see the Cah'bration History Report. 

Holding Time: 

All samples were analyzed withill the required holding time. 

Surrog:ato: 

Sarrogate I'C(;overies in al1 samples were within the required acceptance limits. 

In t.ern.ai Standards: 

Trltemat Standard areas in all samples were within the :required acceptance lirnits. 

Blanks: 

There were no target analytes detected in the method blank above the required reporting limit 

Spike Analyses: 

The analysis of a matrix S]like (MS) and matrix spike duplicate (MSD) was not required for the samples in 
this SDG. 

SDG# 99228W- VOA 
Page 2 of3 
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Uiboratory Control Samples~ 

AH analytes. in the laboratory control saxnplc (LCS) and laboralOry control sample duplicate (LCSD) were 
within the required accepl2llce limits for percent recovery. 

Allanalytes in the LCSILCSD set were within the required acceptao~;e limits for relative percent 
difference. 

Dilutions: 

Samples in this SDG did not require: dilutioru. 

Non CoDfortnaoce Reports: 

There were no Nonconfonnaocr: Reports assodated with this SDG. 

General Comments; 

Data files associated with both me initial calihratioo. and continuing calibratioo. check :nay have been 
mllllUiltiy integrated to correct misidentification of peaks by the integration software.. Manual integrations 
arr; performed bec:ause of poor pe:ak shapes exhibited by selective compounds at low ronc~ntrations, or as a 
result of overlawing retention time windows of silllilar isomeric compounds contained on the eJo.."tended 
reporting list. If applicable, peak profiles for the affected compounds are contained in the raw data section. 

'? 

The preceding narrative has been reviewed by: \£..,-lso ~ rL 

SDG# 99228W- VOA 
Page 3 of3 

Date: \:::J- v'-~- "\5 
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QC Summary Report 

Pro jeer Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Date: October 07, 1999 Page I of 33 

Sample/Parameter Type Batch NOM Sample Qual QC Unlts :RPD% REC% Range Analyst Date Time 
---------- ------------------- -------

Volatile Organics 
QC546985 

1, l-Dkhloroethylene 
Benzene 
Chlorol>enzenr: 

Toluene 
Trichloroethylene 

•B<Omofluorobenzene 

BLA~ 158044 

• Dibromofluorom~th ane 
'"Toluene-dB 

l ,1,1-Trichloroethane 
1 .1.2.2-Tetrachloroethane 
1 ,1.2-Trichloroethane 
1.1-Dichloroethane 
I ;2-Dichloroethane 

1,2-Dicbloropmpane 
1,2-cis-Dichloroethylene 

1,2-trans-Didlloroethylene 

2-Butanone 

2-Hexano"" 
4-Metbyl-2-pentanone 
Acetone 
Bromoform 
Carbon Disulfid., 
Carbon Tetrachloride 
Chlorodibtomornethane 
Chloroethane 
Chloroform 
Dichlorobrorr.omerhmc 
Ethylbenzenr: 

Methyl Bromide 

Methyl Chloride 

Methylene a.:oride 

Styrene 

TetrachiGroethylen.., 

Vinyl Acetate 
Vinyl chloride 

Xylenes (TOT ALi 
cis- J ,3-Dichloro~ropylene 
trans-1,3-Dichloropropylcne 

50.0 
50.0 
50.0 

u 
u 
u 
tJ 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
tJ 
u 
u 

ND ug/kg MAP 00/09/99 0900 
ND ug/kg 
Nl) ug!kg 

ND ugll::g 
ND ug!kg 
53 ug/kg 10'7 (73.0- 129.) 

49 U&fkg 97.4 (66.0-117.) 
50 uglkg tOO (73.0- 122.) 

ND u&fkg 

ND ugfkg: 

ND uglkg 

ND ugfkg 

ND ugllcg 

ND ug/kg 

ND uglkg 

ND uglkg 

ND uglkg 
ND u&'kg. 
ND uglkg 

ND uglkg 

ND ug.lkg 
ND ug/l:g 

JI.'D uglkg 

ND uglkg 

NO ugikg 

ND ugfkg 

ND ug/kg 

ND ug/kg 

ND uglkg 

ND uglkg 

ND ug/kg 

ND ug/kg 
ND uglkg 

ND ug/J<g 
ND uglkg 

ND uglkg 

ND uglk.g 

ND ug/kg 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc:SNLS003% Lab. Sample tD: '190022%% Report Date: October {)1 , 1999 1'age 2of33 

------·-·-
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
---
QC647128 BLANK 158072 

I, 1-Dichloroethyleoc: u ~D ugll MAP 091!0/99 0900 

Benzene u ND ug!! 

Chlorobcnzene u ND uw'J 
Toluene u ND ugll 
Tric:hloroethy!cne u ND ugll 

*Bromotluorobenzene .so.o 59 ug/1 118 (73.0- 129.) 
*Dibrornotluorome(hane 50.0 46 ugll 91.3 (66.0- 117 .) 
*Tolutr~c-d8 50.0 51 ug/1 103 (73.0- 122.) 

1.1,1-Tricllloroethane u ND ug/1 
1,1 ,2.2-Tetra.chloro~thane u ND ugll 
1, 1,2-Trichloroethane u ND ug/1 
1, 1-Dithloroethane u ND ug/1 

1 .2-Dichloroethan.e u ND ug/1 
1,2-Dichloropropane u ND ugll 
1,2-cis-Dichloroethylene u ND ug/1 
1.2-tnms-Dichloroethylene u ND ug/1 

2-Butanone u ND ugll 

2-Hex.anooe u ND ug!l 
4--Methyl-2-pentanone u ND ug/1 
Acetone u ND U!il 
Brornofom u ND ug/1 
Carbon Disulfide u ND ug/1 
Carbon Tetrachloride u ND ug/1 
Cblorodibromomethane u ND ug!l 
Cbloroethane u ND ugll 
Chlorofonn u NO ugtl 

Diehl ora bromo methane u ND ugll 

Ethyl benzene u ND ugll 
Methyl Bromide u ND ugtl 

Methyl Chloride u ND ugtl 

Methylene Chloride u ND ug!l 
St)'fene u ND ugll 
Tetrachloroethylene u ND ugll 
Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
Xy1enes (TOTAL) u ND ugll 
cis-1.3-Dichloropropylene u ND ug/1 
trans-] ,3-Dichloropropylene u ND ugll 

QC647131 BLANK I 58072 
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QC Summary Report 

Project Description: RFP #AJ2480A 

<;c:SNLS00396 Lab. Sample lD: 99<J922g% Rep(}r\ Da\e: Octo'oet 01, 1999 Page 3 of 33 

SliDlple/Parametcr Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
--··· ··-·--

1,1-Dichloroethylene u ND ug/1 MAP 09110199 1041 
Benz:ene u ND ugl! MAP 09110199 1041 
Chlorobenzene u ND ug/1 
Toluene u ND ug/1 
Trichloroethylene u ND ugll 
•Bromofluorobentenc 500 59(} ug/1 ])7 (73.0 - 129.) 
*Dibromofuloromethll!le 500 450 ug/J 90.6 (66.0- 117.) 
•Toluene-dB 500 510 ugll 103 (7:).0-122.) 

I, l,l-Trichloroechane u ND ugll 
], I ,2,2-Tetrachloroethane u ND ug/1 

1,1 ,2-Trichloroethane u ND ugll 
1,!-Dichloroethane u ND ugll 
l ,2-Dichloroetbane u ND ugll 
1,2-Dichloropropane u ND ugll 
1,2-cis-Dichloroethylene u ND ug/1 
1,2-trans-Dichloroedly Iene. u ND ug/l 
2-Butanone u ND ug/1 
2-HexlUlooe u ND ug/1 
4-Methyl-2-petitanone u ND ug/l 
Acetone u ND ug!l 
Bromoform u ND ug/1 

Carbon Disulfide u ND ugll 
Carlxm Tetrnchloride u ND ugll 

Chlorodibromomethane u ND ug/1 
Chlomethane u ND ugll 
Chloroform u ND ug/1 
Dichlorobromomethan e u ND ug/l 
Ethylbem:ene u ND ug/l 

Methyl Bromide u ND ug/1 
Methyl Chloride u ND ugtl 

Methylene Chloride u ND ug/1 
Styrene u ND ugll 
Tetrachloro~thylene u ND ugll 
Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
X:ylenes (TOTAL) u ND ug/1 
cis-1,3-Dichloropropylene u ND ugll 
trans-1.3-Dichloropropylene u ND ug/1 

QC647288 BLANK 158044 

I, l-Dichloroethylene u ND uglkg MAP 09/ I (}/99 0900 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% ReportDa~: October 07. 1999 Page 4 of33 

Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Bcnz.:ne u ND ug/kg MAP 09/10/99 0900 
Chlorobenzene u ND uglkg 

Toluene u ND uglkg 
T richloroethykne u ND ug/kg 

"'Bromof! uorobenzene 50.0 S9 uglkg liS (73.0- 129.) 

*Dibrornofluoromethane 50.0 46 uglkg 91.3 {66.0- 117.) 

*Toluene-d8 50.0 51 ug/lcg 103 (73.0- 122.) 
1,1,1-Trichloroethane u ND uglkg 
1,1,2,2-Tetrachloroethane u ND ug!kg 

1,1,2-Tr:ichl oroethane u ND uglkg 

1,1-Dichloroethane u ND uglkg 

1,2-Dichloroethane u ND uglkg 

1,2-Dichloropropane u ND ug/lcg 
l ,2-cis-Dichloroethylene u ND uglkg 
I ,2- trans-Dich 1 oroethylene u ND uglkg 
2-Butanone u ND uglkg 
2-Hexanonc u ND ug/kg 
4-Methyl-2-pentanone u ND uglkg 
Acetone u ND uglkg 
Bromoform u ND uglkg 
Carbon Disullide u ND uglkg 

Carbon Tetrachloride u ND ug/lcg 
Chlorodibromomethane u ND ug!kg 

Chloroetbane u ND ug/kg 

Chlorofonn u ND ugllcg 
Dichlorobromomethanc u ND ug!kg 
Ethylbenzene u ND uglkg 

Methyl Bromide u ND uglkg 
Methyl Chloride u ND ug!kg 
Methylene Chloride u ND ug!kg 
Styrene u ND ug!kg 
Tetrachloroethylene u ND llglkg 
Vinyl Acetate u ND uglkg 
Vinyl chloride u ND uglkg 
Xylenes (TOTAL) u ND ug!kg 
cis· I ,3-Dichloropropylene u ND uglkg 
trans-] ,3 -Diehl oro propylene u ND ug!kg 

QC647660 BLANK 158044 
I, J-Dichloroethylene u ND ug!kg MAP 09/10/99 2228 
Benzene u ND og!kg 

283 



QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLSOOJ96 Lab. Sample 10: 9909228% Report Date: October 07. 1999 Page 5 of 33 

-------·--------·· 
SampldParBineter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Dat.e Tim~ 

-------·------------ ----------------------------------
Chlorobenzene 

Toluene 
Trichloroethylene 

"':S ramo lluorobenzene 

•Dibromofluoromethane 

•Toluene-d8 

1, 1,1-Trichloroethane 

I, I ,2,2-Tetrachloroethane 

1,1,2-Trichloroet.hane 

1,1-Dichloroethane 

!,2-Dichloroethane: 

1,2-Dichloropropane 

1 ,2-cis-Dic:hloroethylene 
1,2-rrans-Dichloroethylene 

2-Butanone 

2-Hexanone 
4-MethyL-2-pentanone 
Acerone 
Bromoform 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorodibrnmomethane 

Chloroethane 

Chlorofonn 
DichlorobTomomethane 
Ethylbenzene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Styrene 

Tetrachloroethylene 

Vinyl Acetate 

Vinyl chloride 

Xylenes (TOTAL) 

cis-1 ,3-Dichloropropyleoe 
trans-1 ,3-Dichloropropy!ene 

QC647662 BLANK 158072 
1,1-Dic:hloroethylene 

Benzene 
Chlorobenzene 

50.0 
50.0 
50.0 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
58 

47 
52 

ND 
ND 

ND 
ND 
ND 

NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 

ND 

ND 
ND 
ND 

uglkg 
uglkg 
ug/kg 

uglkg 
uglkg 
ugfkg 

ugfkg 
ugfkg 
uglkg 
uglkg 
uglkg 
ugfkg 
ugfkg 
ugfkg 
ugfkg 
ugfkg 
ugfkg 
ug/kg 

ugfkg 

uglkg 
ugfkg 

uglkg 
uglkg 

ugfkg 
uglkg 
uglkg 
uglkg 
ugl):.g 
ugfkg 
ug!kg 

uglkg 
uglkg 
uglkg 

uglkg 
ug/kg 

uglkg 

U ND ug/1 

U NO ugll 

U ND ugll 

116 (73.0- 129.) 

93.5 (66.0 -117.) 
lOS (73.0- 122.) 

MAP 09110199 2228 
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QC Summary Repor< 

Project Description: RFP IIAJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October fJ7, 1999 Page 6 of33 

.. -----
Sample/Par.unete r Type Bate b. NOM Sample Qual QC Unil$ 'RP()% REC'I'D Ran~e Analyst Dste Time 

Toluene u ND ugil MAP 09/J0/99 1n8 
Trichloroethylene u ND ug!l 

*Bwmofluorobenzene 50.0 58 ug/1 116 (73.0- 129.) 

•DibromofluoromeChiiDe 50.0 ~7 ug/1 93.5 (66.0. 117.) 

•Toluene-<18 :50.0 52 ug/1 lOS (73.0- 122.) 

1,1,1-Trichloroethane u ND ug!J 
l,l ,2,2-Tetrncbloroethone u ND ug/1 

I ,1,2-Trichloroethane u ND ug/1 

1,1-Dichloroe:thane u ND ug/1 
1,2-Di chtoroeth ane u ND ug/1 
I, 2· Dichloropropone: u ND ugtl 
1.2-cis-Dichloroechyleoe u ND ug/1 
1,2-ttatJ!.-Dicbloroechylene u ND ugll 
2-Butanone u ND ug/1 

2-Hcxanone u ND ugll 

4-Metbyl-2-pentanonr: u ND ug/] 
Acetone u ND ugll 
BromGfonn u ND ug/1 
Carbon Disulfide u ND ug/1 
Carbon Tetrachloride u ND ugll 

Chlorodibromornethane u ND ng!l 

Chloroethane u ND ug/] 
Chloroform u ND ug/1 

Didilorobromornethane u ND ug/1 
Ethyl benzene u ND ugfl 
Methyl Bromide u NO ug/1 
Methyl Chloride u ND ug!l 
Methylene Chloride u ND ugfl 
Styrene u ND ugll 
Tetrachloroethylene u ND Ug/1 
Vinyl Acetate u ND ug/1 
Vinyl chloride u ND ug/1 
Xylenes (TOTAL) u ND ugll 
cis-1,3-Dichloropropylene u ND ug/1 
trans- J ,3-Dichloropropylene u ND ugll 

QC6469S6 LCS 158044 
I ,1-Dichloroethylene 50.0 52 ugtkg 104 (70.0- 144.) MAP 09/fJ9f99 0748 
Bentcne 50.0 48 ugr'kg 95.9 {74.0- 133.) 

Chlorobenzene 50.0 46 uglks 92.S (78.0- liS.) 
Toluene 50.0 46 ugik.g 9!.0 (79.0 -129.) 
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QC Summary Repon 

Project Description: RFP #A124BOA 

~;c: S:-.JLS003 96 Lab. Sample ill: 9909228% Rep orr Date: October 07. 1999 Page 7 o(J3 

Sample./Parameter Type B.tcb NOM Sample Qual QC Units RPD% REC% Range Analyst Dale nme 
·--- ·---·-

Trichloroethylene 50.0 49 ug!kg 98.3 (69.0 -127.) MAP 091fF.)!99 074-8 

•Bromofluoroberu:ene 50.0 58 uglkg 117 (73.0- 129.) 

*Oibromofluoromethane 50.0 49 uglkg 97.3 (66.0- J 17.) 

*Toluene-dB 50.0 50 uglkg !00 (73.0- 122.) 

QC647129 LCS 158071 
1,1-Dichloroetbyll:nc 50.0 54 ugll !08 (70.{)- 144.) MAP09110/99 0715 

Ben:zcnc: 50.0 51 ug/1 102 (74.0- 133.) 

Ch]()robenzene 50,0 48 ugll 95.9 (78.0- 118.) 

T()luene 50.0 49 ug:ll 97.6 (79.0- 129.) 

Trichloroethylene 50.0 48 ug/1 96.4 (69.0- 127.} 

*Bromofluoroben:zcne 50.0 59 ugll 119 {73.0- 129.} 

"'Oibromofluoromethane 50.0 45 ugll 90.1 (66.0- 117.) 

"Toluene-dB: 50.0 50 ug/1 101 (73.0- 122.) 

QC6472.89- LCS 158044 
1,1-Dichloroethylcne 50.0 54 uglkg 108 (70.0- 144.) 

Benzene 50.0 51 ugfkg 102 (74.0 -133.) 
Cblorobenzene 50.0 48 uglkg 95.9 (78.0- 118.) 

Toluene 50.0 49 ugfkg 97.6 (79.0 -129.) 

Trichloroethylene 50.0 48 ugfkg %.4 (69.0- 127.) 

• Bromofluorobenzenc 50.0 59 uglkg 119 {73.0- 129.) 

~Dibromofluoromethane .50.0 45 ugfkg 90.1 (66.0- 1 !7.) 

*Toluene-d8 50.0 50 uglk:g 101 {73.0- 122.) 

QC647661 LCS 158044 
1 ,1-Dichloroethylene 50.0 57 ugfkg I 14 (70.0. 144.) MAP 09fl0/99 20!0 

Bettzene so.o 51 uglkg IOJ (74.0- 133.) 

Chi oro ben~ene 50.0 49 uglkg 98.4 {78.0- 118.) 

Tl)luene 50.0 51 uglkg 101 {79.0- 129.) 

Trichl<:>roethylene 50.0 51 uglkg !03 (69.0. 127.) 

*Bronwfluoroberucne 50.0 59 uglkg 118 {73.0- 129.) 

•Dibromofluoromethane 50.0 48 ~.:gllcg 95.6 (66.0- 117.) 

"Toluene-dB 50.0 53 uglkg 106 (73.0- 122.) 

QC647663 LCS 158072 

1.1-Dichloro~thylene 50.0 57 u~ 114 {70.0- 144) 
Benzene 50.0 51 ugft 101 (74.0- 133) 

Chlorobenzene 50.0 49 ug/l 98.4 (78.0 • 118.) 

Toluene 50.0 51 ugll 101 (79.0- 129.) 
Trichloroethylene ~0.0 51 ug/1 103 (69.0-127) 

*BroruMiuorobenzene 500 59 ugfl 118 {73.0- 129.) 
EOibromofluommethane 50.0 48 ug/1 95.6 (66.0. 117.) 
*Toluene-dB 50.0 53 ug!l 106 (73.0- 122.:· 
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QC Summary Report 

Project Descnption: Rfp IIAJ2480A 

C<:: SNLS00396 Lab. Sample ID: 99{)922%% R~?Qrl Date; Ck.tobe~ O'T , 1999 "Page % oi 33 

S.aomp[e/Par8Jllf:ter Type Batc:h NOM Sample QllaU QC tJnits :RPD% RECo/o Range Analyst Date T.IIDe 
----

QC646989 LCSDUP 1:58044 
I, 1-Dichloroethylene 50.0 54.0 55 uglkg 3.07 111 (0.00- 25.0) MAP 09/10/99 074<i 

Benzene 50.0 51.0 52 ugll:g 2.05 104 (0.00- 21.0) 

Ollorobenzene 50.0 48.0 49 uglkg 2..50 98.4 (0.00- 15.0) 

Toluene 50.0 49.0 50 u~g 3.33 101 (0.00- 15.0) 

Trichloroethylene 50.0 48.0 50 uglkg 3.80 100 (0.00- 18.0) 
'"Bromofluorobenzene 50.0 60 ug,\g 120 (73.0- 129.) 
*Dibromotluoromethane 50.0 45 uglkg 90.3 (66.0- )11.) 

*Toluene-d8 50.0 52 ug/kg 104 (73.0- 122.) 

QC647130 LCSDUP 158072 
1, 1-Dichloroethylene 50.0 54.0 :58 ug/1 8.15 117 (0.00- 33.0) MAP 09/10/99 2040 

Benzene 50.0 51.0 52 ugll 1.89 103 (0.00- 29.0) 
0\lorobenzeoo 50.0 4S.O Sl ug/1 5.06 102 (0.00- 15.0) 

Toluem: 50.0 49.0 52 ugll 6.62 104 (0.00- 21.0) 

Trich1oroelhyleoe 50.0 48.0 52 ugll 7.40 104 (0.00- 26.0) 

*Bromofluorobenzene 50.0 57 ugll 114 (73.0- 129.} 
*Dibromofluoromf:thane so.o 47 ug/1 94.2 (66.0. 117.) 
*Toluene-dB 50.0 53 ug/l 107 (73.0- 122.) 

QC646987 990922.8-44MS 158044 
1, 1-Dichloroethylene 50.0 u ND 55 uglkg 110 (82.0- 136) MAP 09111/99 0337 
Benzene 50.0 u ND 50 uglkg 99.1 (85.0. 126.) 
Chlorobmzene 50.0 u ND 46 uglk.g 92.7 (70.0. 115.) 

Toluene 50.0 4.10 49 uglkg 89.7 (73.0. 117.) 

TrichlotOethylenc 50.1} u ND 50 uglkg 100 (70.0- 130.) 

*B romofluorobenzene 50.0 59 uglkg 118 (73.0- 129.) 
*-Dibromofluoromelhane 50.0 50 ugllcg 99.2 (66.0. 117.} 

"Toluen~d8 50.0 52 uglkg 105 (73.0- 122.) 

QC646988 9909228-44MSD 158044 
I ,l·Dichloroethylene 50.0 u ND 56 ug/kg 1.60 112 {0.00- 30.0) MAP 0911 Jl99 0408 
Benzene 50.0 u ND 50 uglkg l.l8 100 {0.00 - 30.0) 
Chi om beozem:: 50.0 u ND 47 uglkg 1.88 94.5 {0.00 - 30.0) 

Toluene 50.0 4.10 50 uglkg 2.96 92.4 (0.00- 30,0) 

Trichloroethylene 50.0 u ND 51 uglkg 1.76 102 (0.00- 30.0) 

*Bromofluorobenzene 50.0 58 uglkg 117 (73.0- 129.) 
*Dibromofluorometllane so.o 49 uglkg 99.0 (66.0. 117.) 
•To\ue(le-d8 50.0 52 uglkg 105 (73.0- 122.) 

• represent a surrogate. 
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Sample Analysis: 

CASE NARR'\. TIVE 
SNLS 

SDG 99228S 
Analysis by GC/MS 

The following samples were analyzed for semi volatile organic compounds using the 
• 

analyiical protocol from EPA SW-846 Third Edition, Method S270C, Revision 3, 
December, 1996: 

Laboratorv Number 

9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
99D922 S-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC64686i 
QC646868 
QC646869 
QC646870 

QC646871 

System Configuration: 

Sample Description 

050109-003 B9938-SP1-BH1-9.5-S 
050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DFI-BH3-
050052-003 SOLA.RDETOX-DF1-BH2-
050053-003 SOLARDETOX-DFI-BH2-
050055-D03 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-D\Vl-BHl-
050060-003 SOLAR 9982-DWI-BHI 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-D03 LFR-DFl-BHl-7-MSIMD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-l2-S 
050067-003 LFR-DF 1-BID-7-S 
050068-003 LFR-DF1-BH3-12-S 
SBLKOl (Blank) 
SBLKOlLCS (Laboratory Control Sample) 
SBLKOlLCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFl-BHl-7-MS!lviDMS 
(Matrix Spike) 
050064..003 LFR-DFl-BHl-7-MS/MDMSD 
(Matrix Spike Duplicate) 

The laboratory uriJizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Seleccive Detector. The configuration is equipped with electronic pressure comrol . .-l..il 
MS interfaces are capillary direct. 

~ SDG 992:28S - SVOA 
Page l of4 
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Chromatographic Column: 

Chromatographic separation of semivG1atile components ls accomplished through 
analysjs on one or more of the follov.ing columns (all with dimensions of 30 meters x 
0.25 mm ID and 0.25 um ftlm except J&VlDB-5MS2 which is 20 meters x 0.18 mrn ID 
and 0.18 urn film); 

J&W: DB - 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.<525 
designation on quantitation reports and reconstructed ion 
chromo to grams) 

J&WDB-5MS 
Alltech: 

Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a 
EC-5 designation) 

HP: HP-5MS 5% Phenylmetbylsiloxane (identified by a HP-5MS 
designation) 

Phenomenex: ZB-5 5% Phenyl Polysiloxane 
J&VlDB-5MS2 Similar to the J&W DB- 5.625 with lowbieed characteristics. 

Instrument C on:figuration: 

The samples reported in this SDG were analyzed on one or more of the folloll'.ing 
instnunent systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument lD 
MSD2 
MSD4 
MSD5 
MSD7 
MSD8 

Sample Preparation: 

System Configuration 
HP6890/HP5973 
HP6890/HP5973 
HP6 890/HP5973 
HP6890/HP.5973 
HP6890/HP5973 

Chromatographic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-SMS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrumem was properly calibrated. 

Due to the limited capacity of software ta Jist all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

SDG 99"228S- SVOA 
P~ge 2 of4 

115 



Diphenylamine has uow superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
R:;:ports, Initial Calibratiorr Reports, Calibration Check Standard Reports, etc. Previous 
versions of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a 
CCC. However, as stated in EPA Method &270C, Revision 3; December, 1996, Section 
1.4.5, 'N-Nitroso-diphenylamine decompose~ in the gas chromatographic inlet and cannot 
be separated from Diphenylamine_' Studies of these two compotU!dS, both independent of 
each other and togerher, at GEL show that they not only coelute, but also have similar 
mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogarcs: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Internal Standards: 

Internal Standards in all samples were within the required acceptance limits. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix. spikes were analyzed on the follo"Wing sample number: 

9909228-45 (050064-003 LFR-DFl-BHl-7-MSIMD) 

All of the analyte recoveries in the matr:ix. spike and matrix spike duplicate were within 
the required acceptance limits. 

The matrix spike duplicate was not wiiliin the required acceptance limit for relative 
percent difference for the following analyte: 

Lnitrophenol. 

Laboratory Cootrol Samples; 

.-'1.11 aualytes :n ~he iaooratory control sample o.nd laboratory control snmple duplicate 
were within the .requi:-ed acceptance limits. 

SDG 99228S - SVOA 
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All analyces in the laboratory t.:ontrol sample duplicate were within the :required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 
No manual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

The preceding narrative has been reviewed by:_:C{)~, ~l ==":...: .. ...,_..._~: Dare: · · ::-c · '-:"' 

SDG 992:28S- SVOA 
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CASE :'llARRA TIVE 
SNLS 

SDG 99228W 
Analysis by GC/MS 

SampJe Analysis: 

The following samples were analyzed for semivolatile organic compounds using the 
analytical protocol from EPA SW-&46 Thicd Edition, Method S270C, Revision 3, 
December, 1996: 

Laboratorv Number 
9909228-62 
QC647134 
QC647135 
QC647136 

Sample Description 
050069-008 LFR-DFl-8 H3-SVOC 
SBLKOl (Blank) 
SBLKOILCS (Laboratory Control Sample) 
SBLKOILCSD (Lab Control Sample Duplicate) 

System Configuration: 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass 
Selective Detector. The configuration is equipped v.ith electronic pressure controL All 
MS intecfaces are capillary direct. 

Chromatographic Column: 

Chromatographic separation of semi volatile components is accomplished through 
analysis on one or more of the following columns (all with dimensions of30 meters x 
0.25 rrun ID and 0.25 urn film except J&WDB-5MS2 which is 20 meters x 0.18 mm ID 
and 0.18 urn film): 

J&W: 

J&WDB-5MS 
Alltech: 

HP: 

Phenomenex: 
J&\VDB-5MS2 

DB- 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 
designation on quantitation reports and reconstructed ion 
chromotograms) 
Similar to the J&W DB- 5.625 with low bleed characteristics. 
EC-5 (SE-54) 5% Phenyl, 95% MethyJpolysiloxane (identified by a 
EC-5 designation) 
HP-5MS 5% P!J.enylmethylsiloxane (identified by a HP-5MS 
designation) 
ZB-5 5% Phenyl Polysiloxane 
Similar to the J& W DB - 5.625 with low bleed characteristics. 

SDG 992::!8W- SVOA 
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Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following 
instrument systems (instrument systems are identified by the instrwnent ID designations 
listed below which can be found on the raw data or individual fonn headers): 

Instrument ID 
MSD2 
MSD4 
MSDS 
MSD7 
:VfSD8 

Sample Prepar-ation: 

System Configuration 
HP6&90/HP 5973 
HP6890/HPS973 
HP6890/HP5973 
HP6890/HP5973 
HP6890/HP5973 

Chromatog.-aphic Column 
ZB-5 
ZB-5 
ZB-5 
ZB-5 

J&WDB-5MS2 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument \Vas properly calibrated. 

Due to the limited capacity of software to List all the current initial calibration files, a 
calibration rustory is inserted in the package prior to the appropria!e Form 6. 

Diphenylamine has now superseded N-Nttroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Caiibration Check Standard Reports, etc. Previous 
versions of EPA Method 8270 (prior to 8270C) listed N-Nitroso-dipheny[am.i.ne as a 
CCC. However, as stated in EPA Mt>thod 8270C, Revision 3, December, 1996, Section 
1.4.5, 'N-Nitroso-diphenylarn1ne decomposes in the gas chromatographic inlet and 
cannot be separated from Diphenylamine.' Studies of these two compounds, both · 
independent of each other and together, at GEL show that they not only coelute, but also 
have similar mass spectra. 

Holding Time: 

All samples were analyzed within the required holding time .. 

Surrogates: 

Surrogate recoveries were v.'ith.in the required acceptance limits. 

Internal Standards: 

lnternaJ Standards in all samples were ~vithin the required acceptance limits. 

SDG 99:228W- SVOA 
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Blanks: 

There we:re no target ana!ytes detected in the method blank above the required acceptance 
hrnit. 

Spike .<\nalyscs: 

The matrix spikes were analyzed on a sample of similar matrix not in this SDG. 

The matrix spike was not within the required acceptance lhnits for the following analytes: 

2-chlorophenol; I ,4-dichlorobenzene; N-nitroso-di-n-propylamine; 1 ,2,4-
trichlorobenzene~ 4-chloro-3-methylphenol; acenaphthene and pentachlorophenoL 

The matrix spike duplicate was not within the required acceptance limits for the 
following analytes: 

2-chlorophenol; 1.4-dichlorobenzene and pentachlorophenoL 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analytes in the laboratory control sampte and laboratory control sample duplicate 
were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were wi1hin the required 
acceptance limits for relative percent difference. 

Dilutions: 

None ofthe samples were diluted_ 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

ManuaJ Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

::Jo manual integrations were pedonned on samples, blanks or quality control samples 

associa[ed wich this SDG. 1 V.j1 Yr1LL-t...-L ~ 
-t- SDG 99228W - SVOA &()/lPJ2A L J 
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QC Summary Report 

Project Description; RFP ltAJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Re?Ort Date: October 07, I <}99 Page 9 of 33 

------ ---~----------
Sample/Panuneier Type Batch NOM Sample Qual QC Units RPD~ REC% Range Analyst Date Time 

Extractable Organics 
QC646B61 BLANK 158016 

I ,2,4-Trichlombenzenc 
l ,4-Dichlorobmz.e:ne 
2,4-DinitlQtoluene 
2-Chlorophenol 
4-Nitrophenol 
4-chloro-3-methyl phwol 

Atroaphtb.ene 
N-Niirosodipropylamine 
Pentachlorophenol 
Phenol _ 

Py:rene 
*2,4,6-Tribromo_phenol 
*2-Fiuorobipht':!lyl 

*2-Fiuorophenol 

*Nitrobenzeno-d5 
*l"nenol-d6 
*p-Terphcnyhll4 

1 ,2-Dichlorobero:ene 
l ,2-Diphenylhydraz.ine 
I ,3-0i chi orobenzene 
2,4.5-Trichloropheool 
2.4,6-Trichlorophenol 
2,4-Di chtruophenol 
2,4-0imethylpheno1 
2,4-0initrophenol 
2,6-Dinitrotolueoe 
2-Chlmon~phthalenc 

2-Methylnaphthalene 

2-Nitropheool 
2-rnelhyl-4,6-dinitraph~nol 

3,3' -Dich!oroben:zidine 
4-Bromophenyl phenyl ethn 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 

Acenaphthylene 
Antluacene 
Be:nzo(a)anthracene 

Benzo(a)pyrene 

3330 

1670 
3330 
1670 

3330 
1670 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1900 
1100 
2400 
1000 
2300 
1500 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

uglkg GWL0912B!99 1554 

uglkg 
uglkg 
uglkg 
ug/kg 
uglkg 
uglkg 

uglkg 
u.glkg 
ug/kg 

ug/kg 

uJ¥kg 56.1 (44.5- 126.) 

ug/kg 65.3 (44.7- 1 10.) 

uglkg 71.6 (37.0. 102.) 

uglkg 61.7 (42.4- 107.) 

uglkg 68.2 (415- 102.) 

uglkg 87.0 {45.5- 1 04.) 

ugfkg 
uglkg 
ug/kg 

uglkg 
uglkg 

u!VJcg 
uglkg 
ug!kg 

uglkg 
-~glkg 

ug!kg 

'.lg/kg 
ug!kg 

Ug/kg 

ug/kg 

uglkg 
uglkg 
uglkg 
uglkg 
ugll<g 
uglkg 
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QC Sullllll.aiY Report 

Ptoject Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Repon Date: October 07, 1999 Page 10 of33 

·-----· --------·--- -
S ampleJPararm.ter Type Batch NOM Slim pie Qual QC Units RPD% REC% Range Analyst Date Time 
----

Benzo(b)Ouonmthene u ND uglkg GWL09/28f99 1554 

B=o(ghi)perylene u ND uglkg 
Benzo(k)fluoranthene u ND uglkg 
Butyl beuzyl phthalate u ND ug/kg 
Carbazole u ND ug/]:g 

Chrysene u ND ugtkg 
Di-n-butyl phthalate u ND ug!kg 
Di-n-octyl phthalate u ND uglkg 

Dibenzo( a,h }anthracene u ND ug/kg 
Dibem:ofuran u NO uglkg 
Diethyl pllthalate u ND ug/lcg 
Dill:lethyl phthalate u ND uglkg 

Fluoranthene u ND uglkg 

Fluorene u J\o'D ug/kg 
Hexachlorot>enze:ne t: ND uglkg 

Hexachlorobutadiene u ND \Jg!kg 
Hexachl01ocyclopentadiene u ND uglkg 
Hex~chloroethane u ND ug/kg 
lndeno(l ,2.3-c,.dipyrene v ND ug/kg 
hophoroPe u ND ug!kg 
1\-~iu:osmlipheny !amine u ND ug/kg 
Nftphthale:ne u ND uglkg 
Nitroben.t<:nc u ND ug/kg 

Phenanthrene u ND ug/l<g 
bis(2-Chloroethoxy)metbane u ND uglkg 
bis(2-Chlor(>e\hyl) ether u ND uglkg 
bis(2-Chloroisopropyl)elher u NO ug/kg 
hi3 (2-Ethylh eXYl)phthal ate u ND ug/kg 
m.p-Cresol u ND uglkg 

m-Nitroaniline u ND ug/kg 
o-Crcsol u ND ugikg 
o-Nitrt'anilinc [) NO Ug/kg 

p-Nitroaniline u ND ugikg 
QC647134 BLANK 158075 

I .2.4-Trichlorobenzene u NO ugl! EHJ 09!J7/99 1740 
I .4-Dichlorobcnzone u ND ug/1 
2,4-Dinitrotolueoe u ND ug/1 
2-Chlorop!H!nol u ND ug!l 
4-Nitrophcnol u ND ug/1 
4-chloro-3-methyl phenol u ND ug/1 
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QC Summary Repmt 

Projecr Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: Octob~ 07, 1999 Page 11 of3?. 

Sample/Parameter 

Acenaphtbcne 
N-Nitrosodipropylamine 
Pentachlorophenol 

Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Phenoi 
Pyrene 

*2,4,6-Tribromophenol 
*2-fluorobij>hc:nyl 
'"2-fluorophenol 
• Nittobemene-<15 
*Phe!\ol-d6 
"p-Terpbenyl-d 14 
1,2-Dichlorobenzene 
!,2-Dipbenylhydrazine 
1,3-Dichlorobenzr:ne 
2,4,5-Trich!<J~:opbenol 

2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Diniuuphenol 
2.6--Dinitrotoluene 
2-Chloronapbthalenc 
2-Methylnaphthalene 
2-Nitrophenol 
2-merhyl-4,6--dinitrophenol 
3,3' -Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chlomaniline 
4-Clllorophenyl phenyl ether 
Acenaphthylene 
Anthracene 
Benzo{ a) anthra::ene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(ghi)perylene 
Benzo(l:)fluoranthene 
Bury! benzyl phthalate 
Carl:>•~ ole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

100 
50.0 
100 

50.0 
10(1 
50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ND 
ND 
ND 
ND 
ND 
54 
35 
42 
35 
25 

47 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

N!> 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ug/1 EH t 00/17(99 1740 
ug/1 
ug/1 
Ug/1 
ug/1 

u!Vl 53.8 (41.0- 122.) 
ug/1 70.2 (41.2 -107.) 
Ug/1 42.0 (23.6- 75.9) 
ug/1 70.6 (3.5.3- 108.) 
ugll 25.1 (10.9-54.6) 
ug/l 93.8 (36.6 -110.) 
ug/1 
ug/l 
ug/1 
Ug/1 
ugll 
ug/1 
ugll 
ul'fl 
ugll 
ug/1 
ugll 
ugll 
ug/1 
ug/1 
ugll 
u!Vl 
ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ugll 

ugll 

Ug/1 
ugll 

ug/1 
ug/1 
ugll 
ugll 
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QC Slll'llmary Report 

Project Description: RFP ttAJ2480A 

cc: SNLS00396 Lab. SarnplelD: 9909228% Report Dat~: Ocrober 07, 1999 Page 12 of 33 

---·- --- ------
Sample/Pam mete-r Trpe Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
----- ---------- --- ·-----------

Dibenzo(a,h)anthra.;ene 

Dibenzofumn 

Dic:thy! phthalate 

Dime thy I phthalale 

Fluoranthene 

Fluorene 

Hexachl(J rober~Zene 
Hexachlorobutadie.ne 

Hexachlorocyclopentadicne 

Hexachloroethane 
lndeno( 1,2,3-e,d)pyrene 

lsophorone 

N: NicrosDdiphenylamine 
Naphthalene 

Nitrobenzene 

Phenanthrene 
bis(2-Chle>rocthoxy)melhanc 

bis(2-Cbloroethyl) ether 
bis(l-Chle>roisopropyl)ether 

bis(2-Ethy Thexyl)pbthalate 

m.p-Cresol 

m-NiUDaJJiline 

o-Cresol 

o-N itroaniline 

p-Nitr<ls.niline 

QOi:i0713 BLANK 1580'75 
1,2,4-Trir,;hlorobenzene 

1,4- Dichlorobenzene 

2,4-Dinitrm.oluene 

2-Chlorophc:nol 
4--Nit:rophc:nol 
4-chlom-3-mtthyl phenol 
Acenaphthene 
N -Nj!rosooipropyla;nine 

Pentachloropheno I 

Phenol 

Pyrene 
"'2 .4,6-Tribromophenol 
x2-Fluorobiphenyl 

"'2- Fluorophenol 

100 

50.0 
lOO 

U ND ugfl 

U ND ug!\ 
U ND ug!l 
U ND Ugj1 

'U ND ug!! 

U ND ug/i 

U ND ug/1 
U ND ug/1 
'U ND ugfl 

U ND ug!l 
U ND ud) 

U ND ugfl 

U ND ug!l 
U ND ug/1 
U ND ug/1 
U ND ug/1 

'U ND ug/1 
U ND ug/1 
U .1\D ug/1 

U 1\"D Ug/] 

U ND ugll 
U 1'-'D ug/1 
U ND ug/1 

U ND U,g/l 
U ND ugll 

U NO ugll 

U NO ug/1 

U ND ug/1 
U ND ug/l 
li ND ugll 
1,; ND ugfl 
'U ND ugf! 
U ND ug!l 
U NO ugfl 
U ND ug/1 
U NO ug/1 

54 ug!l 

29 ugfl 

35 ug/1 

El-l! 09/17199 1740 

JPA 09/Z3199 1403 

54.3 (41.0- 122.) 

5&.3 (41 .2- 107.} 

35.4 (23.6. 75.9:· 
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QC Summary Report 

E'roject Dcscripti<m: RF? #AJ248GA 

cc: SNLS00396 Lab. Sample ID: 9909228% 

Sample!Pa~meter Type Batcll NOM 
-- ·--------

*Nitrobenzenc-d.S 
"Pbenol-ci6 

"'p-Terpbenyl-<114 
1,2-Dichlorobc:nzene 
1,2-Diphenylhydrazine 

1,3-Dkhlorobenzene: 
2,4,5-Trichlorophenol 
2.4.6-Trichlorophenol 

2,4-Dichlorophenol 
2,4-Dimetbylpb~nol 

2,4-Dinitrophenol 
2,6-Dinitroroluene 
2-ChlOtOnaphlhalene 
2-Methylnaphthalene 

2-Nitropheool 

2-mcthyl-4,6-dinitrophenol 
3,3 '-Dichlorobenzidine 
4-Bromophenyl phenyl ether 

4-Chlorolllliline 
4-Chlorophenyl phenyl ether 

Acenapblhy!eoe 

Anthracene 
Benzo(a)anthracene 

Bento(a)pyrene 

Benzo(b)fluoranthen~ 

Benzo{ghi)perylene 
B en:zo(lc)fluoran thene 
Bulyl benzyl phlhalate 

Carbazole 
Chrysene 

Di-n-butyl'[>hthalate 

D1-n-octyl phthalate 
Dibenzo(a,h)anth.racene 
Di ben zofuran 
Diethyl phthnlatr: 

Dimethyl phthalate 
F!uora.Illhene 

Fluorene 

Hexachloroben:zcne 

HexachlorobUiadiene 

50.0 
!00 

50.0 

Sample Qual 

u 
u 
u 
t: 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
l' 
u 
u 
u 
u 
u 
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-------
QC linits RPD% REC% Range Analyst Date Time 

27 ugt'l 54.5 (35.3 • 108.) JPA 09123/99 1403 
21 ugiJ 21.4 (10.9- 54.6) 

40 u~ 80.0 (36 6- 110.) 

ND ug,'l 
ND ugfl 
ND u(i)'l 
ND ug/l 
ND ug!l 
ND ug/1 
!\D ug/1 
ND ug/1 

ND ug/1 
ND ug/1 
ND ug/1 
ND ug/1 
ND ug/1 
ND ugll 

ND ugll 
ND ug/1 
ND ug/l 

ND ug/l 
ND ug!l 
ND ugll 
ND ugll 
ND ug!l 
ND ug/1 

ND Ug/l 
ND llg/1 

ND ug/1 
ND ugll 
!'ID ugll 

ND ug/1 
ND ugll 
ND ug/1 
ND ug/1 
ND ug/1 
ND ugll 

ND ug/1 

ND ug/1 
ND ug/1 



QC Summary Report 

Project Description: RFP#Al2480A 

cc: SNLS00396 Lab. Sample lD: 9909228% :Repan Date: October07, 1999 Pa~ 14 of33 

----·--- ----·-
Sample/Parameter Type B~tcb NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 
-------- ----.. ------

He;.:.ach!aracyclopentadiene u ND ugll JPA 09123199 1403 
Hexachloroethane u ND ugll 
Indeno( 1,2,3-c,d)pyren~ u ND ug!l 

isophorooe u ND ug/] 
N-Nitrosodiphenylamioe u ND ug/l 
Naphtlialene u ND ug/1 

Nitrobenzene u ND ugll 
Phenanthrene u ND ug/1 
bis(2.Chloroetholl.y )methane () ND ugll 
bi s(2-Chloroethyl) ether u ND ugfl 
bis(2-ChloroisOiJropyl)ether u ND ugll 
bis(2-Echylhexyl)phthalace T) ND ug/1 
m,p-Cresol u ND ug/1 
m-Ni[l'oaniline u ND ug~l 

~Cresol u ND ug/1 
~Nitroaniline u ND l!g/1 

p-Nitroaniline u ND ug!] 

QC646868 LCS 158016 

!.2,4-Trichlorobenze:ne !670 liDO uWJ';g 66.4 (JB.2- 110.) GWL 09128/99 1627 
1,4-Dicnlorobenzene 1670 11DO udlcg 63.6 (41.8 -103.) 
2,4-Dinitroto1uene 1670 1300 ud]<g 78.1 (:'i6.5 - 11 9.) 

2-Chlorophenol 3330 2100 ug/kg 62.6 (45.5- 95.2) 
4-Nitropbenol 3330 2500 ugfkg 75.7 (30.4- 1 36.) 

4-chloro-3-methyl phenol 3330 2300 ugf'Kg 68.0 (57.5 -101.) 
Ac.o:naphtbene 1670 ]]00 uglkg 61.5 (48.2. 108.) 
N -~itrosodipropylamine 1670 )]00 ugfl<.g 65.0 (14.9 -116.) 
Pentachlorophenol 3330 2400 nglkg 70.9 (45.4 -!03.) 

Pl\e:nol 3330 !800 uglkg 54.6 (36:2- 99.7} 
Pyrene 167(} 1400 ugllcg 86.4 (50.1- J 10.) 

*2,4,6-Tribromophen(ll 3330 2400 ugll<g 71.1 (44.5 - I 26.) 
*2-F:luorobiphenyl 1670 1100 ugfkg 66.4 (44.7 - 110.} 
*2-Fluorophenol 3330 2300 ugllcg 69.3 (37.0. l02.) 
*Nitrobenzen e-dS 1670 llOO uglkg 65.2 (42.4 -107.) 
*Phemol-d6 3330 2)00 ugll<g 67.9 {41.5- 102.) 
* p-T el'phenyl-d14 1670 1400 uglkg 85.8 (45.5- 104.) 

QC647135 LCS 158075 

1.2.~ Trichlorobenzeoe 50.0 34 ug/1 67.6 (45.7. 97.7) EH1 09{17/99 1812 
I ,4-Dichlorobe.nzen" 50.0 33 ugll 66.{} (346- 96.9) 
2 ,4-Dinitroto] uene 50.0 44 ugll 89.D (58.5 . )} l.) 

2-Ch1omphenol 100 59 ugll 59.0 (36.9- 94.1) 

293 



QC Summary Report 

Project Description: RFP #AJ248.0A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 15 of 33 

---- - ·---- ··------- ·---- ·-- --·--
Sample/Parametr.r Type Batclt NOM Sample Qual QC Units llPD% REC% Range Analyst Date Tlrn~ 
·--·--· ---- ------------- -- --

4-NitroJ?henol 100 33 ugll 33.4 (10.0. 55.6) EHl ®117/99 1812 

4-chloro-3-melhyl phenol 100 68 ugll 68.4 (11.3 -126.) 

Acenaphthene 50.0 40 ug/1 80.6 (53.0 · I 00.) 

N-::'!itrosodipropylamille ~0.0 33 ug/1 65.5 (52.1. 104.) 

Pentachlorophenol 100 56 ugtl 56.4 (49.8 . 120.) 

Phenol 100 23 ug!l 23.4 (10.0. 70.1) 
Pyre11e 50.0 51 ugll 102 (45.4. 109.) 

*2,4,6-Tribromophenol 100 72 ug/1 72.1 (41.0- 122.) 

*2-Floorobipheoyl 50.0 34 ug/1 68.3 (41.2- 107.) 

*2-Fluorophenol 100 38 ugll 3-7.7 (23.6. 75 9) 

*Nitrobenzene..n5 50.0 3.4 ug/1 67.3 (35.3. 108.) 

*Phenol-<16 ]()() 24 ug/1 2H (10.9- 54.6) 
*p-Terphenyl-dl4 50.0 42 ug/1 84.7 (36.6- 110.) 

QC650714 LCS 158075 

1,2,4-Trichlorobenzene 50.0 31 ugll 62.3 (45.7- 97.7) JPA 09/23199 1430 

1,4-Dichlorobenzene 50.0 29 ug/1 58.5 (34.6- 96.9) 

2,4-Dinitrotoluc:roe SQ.O 34 ug/1 6&.0 (5&.5 - Ill.) 

2-Chlorophc:nol 100 56 ug/1 56.3 (36.9- 94.1) 

4-Nitrorbenol 100 31 ug/1 30.8 (10.0- 55.6) 

4-chlC>ro-3-methyl rheaol 100 63 ug/1 62.6 (17.3- 126.) 

Acenaphthene 50.0 32 ugll 64.5 t53.0- 100.) 
N-Nitrosodipmpylamine 50.0 32 ug/1 64.1 (52.1 - 1 04.) 
Peatachlorophenol 100 58 ugll 58.4 (49.8 - 120.) 

Phenol 100 23 ugll 23.2 (10.0 - 70.1) 

Pyreae 50.0 39 ugll n.~ (45.4 -109.) 

*2,4,6-Tribromophenol 100 79 ugll 78.6 (41.0-122.) 

"'2-Fluorobipheny\ 50.0 33 :!gil 65.3 (41.2- 107.) 

*2-Fluorophrnol 100 39 ug/1 39.! (23.6- 75.9) 

"Nitrobenzene-dS 50.0 31 ug/1 62.2 (35.3-- 108.) 
"Pheool-d6 100 24 ugll 24.4 (I 0.9- 54.6) 

•p-Terphenyl-dl4 50.0 39 ug/1 77.3 (36.6 • llO.J 
QC&%869 LCSDUP 158016 

I ,2.,4-Trichlorobentene 1670 1100 1000 uglkg 6.43 6Z.2 (0.00 - 30.0) GWL0912S.f99 1659 
1.4-Diehl oro benzene 1670 JJOO 990 ugikg 7.49 59.0 (0.00 • JO.O) 
2.4-0initrotoluene 16'70 1300 1200 ugfkg 4.60 74.6 (0.00- 30.0) 

2-Chloropheool 3330 2100 1900 ug!kg 7.44 58.2 (0.00. 30.0) 
4-~itrophenol 3330 2500 2300 uglkg ll.l 67.7 (0.00- 30 0) 
4-chloro-3-methyl phenol 3330 2300 2200 uglkg S.Ol 64.7 (() 00- 300) 
Acenaphthcm: 1670 1100 1100 uglkg 3.87 65.0 (0.00- }0.0) 

N-Nitrosodipropylamine: 1670 1100 1000 uglkg 5.02 61.8 (000- 30.0) 
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QC Summary Repon 

Pre>ject Descriptioll: RFP IIAJ2480A 

cc: Sl'iLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 16 of33 

-· -------·-- -- ----·--· 
Sample/Panuneter Type B~~ttcb NOM Sample Qual QC Units RPD% REC"/o Range Analyst Date Time 
-. ---------- ·--··· .. --·------ . 

Pentachlorophenol 3330 2400 2400 ugfl:g O.ISl 71.1 (0.00- 30.0) . GWL09/28/99 1659 

Ph01ol 3330 1800 I BOO uglkg 0.231 54.7 (0.00- 30.0) 

Pyrene 1670 1400 1400 uglkg 2.33 84.4 (0.00- 30.0) 

* 2.,4,6-Ttibromophenol 3330 2300 uglkg 68.7 (44.5 - 126.) 

~ 2-Fluorobiphenyl 1670 1100 uglkg 63.6 (44.7- 110.) 

*2.-Fiuorophenol 3330 2100 ug/kJ! 64.5 (37.0 - 1 02.) 

*Nitrobenzene-<15 1670 1000 uw'J;g 61.2 (42.4. 107.) 

"Phenol-d6 3330 2100 u!VJcg 63.0 (41.5 - I 02.) 

•p-Terphenyl-dl4 1670 1400 ugfkg B3.7 (45.5- 104.) 

QC6471J6 LCSDUP 15B075 

1 ,2,4-Trichlorobenzene 50.0 34.0 32 ugll 4.20 64.8 (0.00. 30.0) EHI 09117199 IS44 
I ,4-Dicbiorobeozene 50.0 33.0 32 ugll 4.59 63.0 (0.00- 30.0) 
2,4-Dinitrotoluene 50.0 44.0 47 ugll 4.97 93.5 (0.00- 30.0) 

2-Clllorophe.nol 100 59.0 57 ugll 3.31 57.1 (0.00- 30.0) 

4-Nitrophcnol 100 33.0 36 ug/l 7.65 36.1 (0.00- 30.0} 

4-chloro-3-methyl phenol 100 68.0 68 ug/1 0.480 68.1 (0.00- 30.0} 

Acenaphthene 50.0 40.0 39 ugll 3.69 11.7 (0.00. 30.0) 
N-Nitrosodipropylamine 50.0 33.() 31 ug/1 4.28 62.7 (0.00- 30.0) 

Penrachlorophenol 100 56.0 59 ug/1 4.06 58.7 (0.00- 30.0) 

Phenol 100 23.0 24 ugll 0.979 23.7 (0.00-3(1.()) 

Pyrene 50.0 51.0 49 ugll 3.96 9B.O (0.00. 30.0) 

*2.4.6-Tribromophenol 100 75 ug/1 74.5 (41.0- 122.) 

*2-Fl uorobiphcnyl 50.0 32 ug/1 64.6 (41.2.- 107.) 

*2·Fluotophenol 100 37 ug/1 37.1 (23.6. 75.9) 

*Nitrobe!ll.ene-dS 50.0 '31 ugfl 61.9 (35.3 -108.) 
*PheM]-d6 100 23 ugll 23.1 (10.9. 54.6) 
*p-Terphenyl-d14 50.0 40 ug/1 80.7 (36.6. 110.) 

QC646S70 99092.28-4SMS 158016 

1,2,4-Tricbiorobenze.ne 1570 u ~ 1100 uglkg 64.1 (46.3- I 02.) GWL 09128199 1731 
1.4-Dichlorobenzene 1670 u :-m 1000 uglkg 59.7 (39.0- I 01.) 

2,4-D iniLrotol uene 1670 u ND !100 uglkg 64.0 (41.0-111.) 

2-Chlorophenol 3330 u ND 2100 uglkg 62.2 (50.1 . 99.8) 

4-Nitrophenol 3330 u ND 2300 ugfkg 69.0 (42.6- 119) 

4-chloro-3-methyl phenol 3330 u ND 2100 uglkg 63.! (50.5- 110.} 
Acenaplnhene 1670 u ND 1000 uglkg 62.7 (54.9- l 05.) 

N-NitrOSodipropylaminc 1670 u ND 1100 ugflcg 67.2 (46.7- 117.) 

Pentachlorophenol 3330 u ND 2500 ugllcg 74.5 (49.1 -123.) 
Phenol 3330 u ND 1900 uglkg 57.4 (55.3 . 92.4) 

Pyrene 1670 u ND 1300 ug/kg 79.6 (57.2. 123.) 
"2,4,6-Tribromophenol 3330 2300 U&llcg 69.2 (44.5- 126.) 
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QC Summary Report 

Project Description: RFP tfAJ2480A 

cc: SNLS00396 f..ab. SamJ?Ie ID: 9909228% Report Date: Oct()bet 07. 1999 Page 17 of33 

------- -----·~ --· 
Slll!lple/Paramdt r Type 8atcl! NOM Sample Q!al QC Units RPD% REC% Range Analyst Date Time 
----- ---··------· --- ----·· ---· ----------· 
*2.-Auorobiphenyl 1670 1100 uglkg 67.2 (44.7- I 10.) GWL09/2SI99 1731 

*2-Fluorophenol 3330 2400 uglkg 71.0 (37.0. 102.) 

"'Nitrobenzene-d5 1670 1100 uglkg 63.9 (42.4. 107.) 

*Phcnol-d6 3330 2300 ug!kg 68.3 (41.5- 102.) 
*p-TerphenyJ-dl4 1670 1400 ugltg &5.! (45.5 - 104.) 

QC646S71 9909228-45M SD 158016 
1,2,4-iric:hlorobcnzene 1670 lJ NO 1000 uglkg 2.79 62.~ (0.00- 18.9) GWL 09128.'99 1803 

1,4-Dich lorobenzene 1670 lJ ND 950 uglkg s.os 56.7 (0.00- 19.5) 
2,4-Dlrtitrotoluene 1670 u ND 1100 uglkg ().0380 64.0 (0.00. 21.6) 
2-CWorophenol 3330 u ND 2000 ugttg 4.40 59.5 (0.00- 19.7) 
4-Nitrophenol 3330 lJ NO 3300 ugtkg 35.4 ... 98.7 (0.00. 23.3) 

4-chlor~;>-3-methyl pheno 1 3330 u NO 2100 ugll:g 0.666 63.6 (0.00 - 21. 7) 
Acenaphthene 1670 u ND 1100 uglkg 0.786 63.2 (0.00. 18.9) 
N -NitrosodiprOp}lamine 1670 u ND 1100 ugll:g 3.26 65.0 (0.00 - 20.4) 
Pentacbloro phenol 3330 u NO 2500 ugllc.g 2.4-5 76.4 (0.00 - 24.1) 

Phenol 3330 u NO 1800 uglkg 5.13 54.5 (0.00. 19.4) 

Pyrene 1670 u NO 1300 ugltg 0.1&9 79.8 (0.00 -21 .4) 
"2.4,6-Trihromophcnol 3330 2300 uglkg 68.5 (44.5 . 126.) 

"2-Fluorobiphenyl 1670 1100 ugll:g 66.3 (44.7. 110.) 
"2-FluorophenqJ 3}30 2100 uglkg 67.3 (37.0 • I 02.) 
*Nitrobenz.ene-<15 1670 1000 uglkg 60.6 (42.4. 107.) 
•p1Jenol-d6 3330 :uoo ug!kg 65.5 (41.5 . 1 02.) 
*p-Terphenyl-dl4 1670 1400 ug/kg 85.6 (45.5. 104.) 

Q0546831 BLANK 158012 
2,4,6--Trinitrotoluene u ND uglkg n..w 09/21199 1420 
2, 4-Oini tTotoluene u ND ug!kg 
2.6-Dini 1 ro toluene u ND uglkg 
2-Amino-4,6-dinitrotoluene u ND uglkg 
4-Amino-2,6-dinitrotoluene u ND uglkg 
HMX u ND ug/kg 
Nitrobt:nzene u NO ug!kg 
RDX u ND uglkg 
Th"TRYL u ND ug!kg 
m-Dinitrobenzene u ND ug!.kg 
m-Nitrotoluene u ND uglkg 
()-Nitrotoluene u .r-iD ug!kg 
p-Nitrotoluene u ND ug!kg 
s ym-Trin.itrobenzene u ND ug/kg 

*I ,2-Dinitrobenzene 400 390 ug!kg 96.8 (71.6. I 08.) 
QC646836 BLANK 151!013 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99228S 
Analysis by HP LC 

The folloVring samples \Vere analyzed for nitroaromatic and nitramine organic 
compounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330, 
Revision 0, September 1994. 

Lab<1ratory Number 
9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
99{)9228-57 
QC646831 
QC646832 
QC646833 
QC646834 

QC646&35 

System Configuration: 

Sample Description 
050109-003 B9938-SP1-BH1-9.5-S 
050049-003 SOLAR.DETOX-DF1-BH3-
050050-003 SOLARDETOX-DF 1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLAR.DETOX-DF1-BH2-
050055-003 SOLAJU)ETOX-DF 1-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 99BlA~SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWl-BHl-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DF1-BH1~7-MS/MD 
050065-003 LFR-DF1-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DF1-BH3-12-S 
XBLKOl (Blank) 
XBLKO ILCS (Laboratory Control Sample) 
XBLKOlLCSD (Lab Control Sample Duplicate) 
050064-003 LFR-DFI-BHI-7-MS/MDMS 
(Matrix Spike) 
050064-003 LFR-DFl-BHJ-7-MS/MDMSD 
(Matrix Spike Duplicate) 

The laboratory milizes a high performance liquid chromatography (HPL C) instrument 
configuration for !;:Xpiosives analyses. The chromatographic hard1.vare system consists of 
m HP :vlodel 1050 HPLC with programmable gradient pumping and a 100 ul roop 
injector for the primary system anci J 100 ul loop injectOr for 1he continnation system. 

~ SDG 99228S- HPLC 
Pnge 1 oi3 
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The HPLC is coupled to an HP Model Gl306A Diode Array UV detector wlllch monitors 
absorbence at the follo\\ing five wavelengths: I) 214 nm; 2) 224 nm; 3) 2.35 nm; 4) 254 
nm; 5) 264 run. 

The primary HP!:.,C system is usually identit1ed with either a designation ofHPLC ~2, or 
hplcb in the raw data printouts. The confrrmation HPLC system is usually identified with 
a designation ofHPLC #1, or hplca in the raw data printouts. 

Chromatographic Column: 

Chromatographic separation ofnitroaromatic and nitramine components is accomplished 
through analysis on the follov.ing reversed phase columns: 

HP: Hypersil BDS-ClS, 250 mm x 4mrn O.D. containing 5 urn particle size 

Confirmation ofnitroaromatic and nitram:ine components, initially identified on one of 
the above columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UGS-5, 250 mm x 4.{1 mnd.D. 

The primary column is used for quantitation while the confirmation column is for 
qualitative purposes only. 

Sample Preparation: 

Al] samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument v:as properly calibrated. 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in ali samples were within the required acceptance limits. 

Blanks: 

0-."o target analyres >Yere detected in rhe method ]Jank above the ~eguire::i Jccepmnc~ limit. 

SDG 9~228S - HPLC 
PJ.ge:: of 3 
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Spike Analyses: 

The matrix spikes 'vere analyzed on the tollowi.ng sample number; 

9909228-45 (050064-003 LFR-DFl-BHl-7-MS!lvill) 

All of the analyte recoveries in 1ht: matrix spike were within the required acceptance 
limits. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference:. 

Laboratory Control Samples: 

All analytes in the laboratory control sample were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were dHuted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG . 

. Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

No manual integrations were performed on samples, blanks or quality control. samples 
associated with thls SDG. 

Genernl Comments: 

The FOR..\.1 8 uses the retention time of the surrogate as a measure of how close the 
retention times of the samples and QC are to a standard component. The lnstrummt 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection ~imit. 

' ' ,,I' ... ·, 

\C \ ,~,: --::-~ The preceding narrative has been reviewed by:\\: , \\. ,:\ !\\\\•'\\•,) Date; ........ . ' ------
SDG 99:Z:Z8S - HPLC 
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Sample Analysis: 

CASE NARRATIVE FOR 
SNLS 

SDG 99218W 
Analysis by HPLC 

The following samples were analyzed for nitroaromatic and nitramine organic 
compounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330, 
RevisionO, September 1994. 

LaboratorY Number 
9909228-63 
QC646836 
QC646837 
QC646838 
QC646839 

QC646840 

System Configuration: 

Sample Description 
050069-009 LFR-DFI-BH3-HE 
XBLKOl (Blank) 
XBLKOILCS (Laboratory Control Sample) 
XBLKDILCSD (Lab Control Sample Duplicate) 
050069-009 LFR-DF1-BH3-HEMS (Iviatrix 
Spike) 
050069-009 LFR-DF1-BH3-HEMSD (Matrix 
Spike Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of 
an HP Model 1050 HPLC with programmable gradient pumping and a 100 ulloop 
injector for the primary system and a 1 00 ulloop injector for the confirmation system. 
The HPLC is coupled to an HP Model G 1306A Diode Array UV detector which monitors 
absorbence at the following five wavelengths: 1) 214 run; 2) 224 run; 3) 235 nm; 4) 254 
nm; 5) 264 run. 

The primary HPLC system is usually identjfied with either a designation ofHPLC #2, or 
hplch in the raw data printouts. The confirmation HPLC system is usua11y identified with 
a designation ofHPLC #I, or hplca in the :aw data printouts. 

Chromatographic Column: 

Chromatographic separation of nitroaromatic and nitramine components is accomplished 
through analysis on the following reversed phase columns: 

HP: HyPersil BDS-CI8, 250 nun x 4mm O.D. containing 5 urn particle size 

Confirmation ofnitroaromatic and nitrarr.ine components. initially identified on one of 
the above colwnns, is accomplished 1:hrough analysis on the following column: 

I -1 
SDG 99228W- HPLC 

Page 1 of3 

239 



PH: Develosil CN-UGS-5, 250 mm x 4.6 rnml.JJ. 

The primary column is used for quantitation while the confirmation column is for 
yualitative purposes only. 

Sample Preparation: 

All samples were prepared in acC<Jrdance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Due to the limited capacity of software to list all the current initial calibration files, a 
calibration history is inserted in the package prior to the appropriate Form 6. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses; 

The matrix spikes were analyzed on the following sample number: 

990922&-63 (050069-009 LFR-DFl -BH3-HE) 

All of the analyte recoveries in the matrix ~pike and matrix spike duplicate were within 
the required acceptance limits. 

AJl ar1alytes in the matrix spike duplicate were within the required acceptance limits for 
relarive percent difference. 

Laboratory Control Samples: 

All analytes in :he laboratOry conrrol samp!e and laborarory control sample duplicate 
were within the required acceptance ;imits. 

SDG 90:2~8\V- HPLC 
?::ge 2 of} 
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All anulytes in the laboratory control sample duplicate were within the required 
acceptance limits for relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Nonconformance Reports: 

There were no nonconformance reports associated with this SDG. 

Manual Integrations: 

No rrumual integrations were performed on the standards in the :initial calibration or 
C()ntinuing calibration associated with tills SDG. 

No mar~ual integrations were performed on samples, blanks or quality control samples 
associated with this SDG. 

General Comments: 

The FORM 8 uses the retention time of the surrogate as a measure of bow close the 
retention times of the samples and QC are to a standard component. The Instrument 
Blank does not contain the surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

The preceding narrative has been reviewed by: kbt.O;;nt\ttn~/1- Date: lulu!{ q9 

SDG 99228W - HPLC 
P~ge 3 or' 3 
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QC Summary Report 

Projec:t D~scription: RF1' I'IAJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: Octotlet 07, 1999 Page 17 of 33 

·------ ------ ------·· ---
Sample/Paramdcr Type Batch NOM Sample Qu.aJ QC Uniu RPD% REC% :Range Analyst Date Tinle 
--·--- ·--··--------· --- ----·· ---· -----------· 

*2-Auorobiphenyl 1670 1100 uglkg 67.2 (44.7- llO.} GWL09/2SI99 1731 

*2-Fluornphenol 3330 2-400 ugllcg 71.0 (37.0 • 102.) 

*Nitrobenzen(}-d5 1670 1100 ug/kg 63.9 (42.4 -107.) 

•PhcnoJ-d6 3330 2300 ug/kg 68.3 (41.5- 102.) 

•p-Terphenyl-dl4 1670 1400 ug/kg 85.! (45.5- 104.) 

QC646B71 9909228-45M SD 158016 

1,2,4-Trichlorobc:nz.ene 1670 l1 ND 1000 ugllcg 2.79 62.3 (0.00 • 18.9) GWL09/28l99 1803 

1,4-Di c h lorobenzene 1670 u ND 950 ugllcg .5.05 56.7 (0.00- 19.5) 

2,4-Dlttitrotolueoe 1670 l1 ND 1100 ugllcg 0.0380 64.0 (0.00. 21.6) 

2-Chlorophenol 3330 u ND 2000 uglkg 4.40 59.5 (0.00- 19.7) 

4-Nitrophenol 3330 u NO 3300 ugl1:g 35.4~· 98.7 (0.00- 23.3) 

4-chlo;.r~;>--3-methy] phenol 3330 u ND 2100 ugtl;g 0.666 63.6 (0.00 • 21. 7) 

Acenaphthene )670 u ND 1100 uglkg 0.786 63.2 (0.00. 18.9) 
N-Niuosodiprop}Jamine 1670 u ND 1100 uglkg 3.26 65.0 (0.00 -2M) 
Pentaclllorophcnol 3330 u ND 2500 ugll;g 2..45 76.4 (0.00. 24.1) 

Phenol 3330 u ND 1800 ugikg 5.13 54.5 (0.00 • 19.4) 

Pyrene 1670 u ND 1300 ugllg 0.1&9 79.8 (0.00. 21.4) 

*2,4,6-Tribromophc:nol 3330 2300 ug/kg 68.5 (44.5 - 126.) 
•2-F1uorobiphenyl 1670 1100 ugltg 66.3 (44.7- 1 10.) 
*2-Fluorophenol 3}30 2100 uglkg 67.3 (37.0. 102.) 

*Nitrobenzene-<15 1670 1000 ugllcg 60.6 (42.4- 107.) 
4 Phenol-d6 3330 2200 ug/kg 65.5 (41.5- 102.) 

•p.. Terphenyl-(!14 1670 1400 uglkg 85.6 (45.5. 104.) 

QCI$46831 BLANK 1.58012 

2,4,6-Trinitrmoluene u ND ugjkg JLW 0912.1199 1420 

2,4-Dinitrotoluene u ND ug/kg 
2.6-Dinilrotolucne u ND uglkg 
2-Amino-4,6-dinitrotoluene u ND aglkg 
4-Amino-2,6-c!initrotoluene u ND ug/kg 
liMX u ND uglkg 
Nitrobenzene u ND ug/]cg 
RDX u ND uglkg 
TI:.JRYL u ND uglkg 
lll-Dinitrobenz:ene u ND ug/kg 

m-NitrOtoluene u ND uglkg 
o-Nitrotoluene u .1\1> uglkg 
p-Nitroroluene u ND uglkg 
s ym· Trinitrobenzene u ND ug/kg 

*1,2-Dinitrobenzene 400 390 ug!kg 96.8 (71.6- 108.) 

QC646836 BLANK 151!013 
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QC Summary Report 

Project Description: RFP ltAJ2480A 

cc: SNLS00396 Lab. Sam~lc ID: 9909228% Report Date: October 07, 1999 Page 18 of33 

.. -- ··--------- ··--···--
Sample/Parameter Type llatcb NOM Sample Qujl) QC Units RPD% REC% Raqge Analyst Oate Time 
---- ··--· -- ---

2,4,6-Trinitrotoluene u ND ug/1 JSP 09/1 0199 1331 
2.~Dinitrol0Juene u ND ugll JSP 09110199 1331 
2,6-Dinitroto1uenc 0 ND ug/1 

l-A.rr.in(r4,6-d\rutro\<>luene u ND u~ 

4 -A.mino-2, 6-dinitrotoluene u ND ug/1 

HMX u ND ugll 
Nitrobenz-ene u ND u~l 

RDX u ND u8fl 
TETRYL u ND ug!l 

m-DinitTobe=u~ u ND ugll 
m-Nicrotoluenl!: u ND ug/1 
o-Nitrotoluene u ND ug/1 

p-Nitrotoluene u ND ug/1 

sym-T rinitrobe:n.zene u ND ug/1 

•1 ,2-Dinitrol.x:nzene 0.519 0.47 ug/1 91.0 (75.6- 121.) 

QC646832 LCS I58012 

2,4,6-Trinitrotoluene 800 780 uWtg 97.1 (60.2- 135.) JLW 09/21/99 1502 

2.~Dinitrotoluene 800 750 uglkg 94.1 (59.7- 135.) 

2,6-Dinitrotoluene soo 720 uglkg 9<J.5 (59.9. 124.) 
2-Amino-4,6-dinitrotoluene 800 790 uglkg 98.4 (70.() - 130.) 

4-A.mino-2,6-dinitrotoluene 800 800 uglkg 99.4 (70.0. 130.) 

HMX goo 780 uglkg 97.2 (54.3- 152.) 
Nitrobenzene 800 730 ug/kg ~J.4 (61.6- 124.) 

RDX 800 780 uglkg 98.1 (56.7- 139.) 

TIITRYL 800 810 uglkg 102 (63.3- 134.) 
m-Dinltrob<,nzen¢ 800 750 uglkg 93.6 (59. 6 - 131.) 
m-Nitrotoluene 800 730 uWtg 91.7 (62.6- 120.) 
o-NitrotolueJJ~ 800 730 ug/kg 9l.O (62.6. 121.) 
p-Nitrotolue.ne 800 740 uglkg 92.5 (61.9-119.) 
sym-Tnnitrobem:.ene 800 800 ugfkg 100 (67.1 - I 09.) 

*1 ,2-Dinitrobenzene 400 380 uglkg 95.9 (71 .6- lOS.) 

QC646&37 LCS 158013 
2,4,6-Trinitrotol~ne !.04 0.86 ug/l &2.8 (6 J.3 - no.) JSP 09!1 0199 1413 

2,4-Dinitrotoluene 1.04 0.81 ug/[ 78.3 (60.1 . 132.) 

'2,6-Dinitrotoluene 1.04 0.79 ugfl 76.2 (64.4 · 12S.) 
2-Amino-4,6-dinitrotolueoe !.04 0.80 ug/l 71.3 (58.6. 133.) 

~Amino-2,6-dinitrotoluene 1.04 0.76 ugll 73.3 (58.~- 131.) 
HMX 1.04 0.&1 ugfl 78.1 (65.8 147.) 

Nitrobenzene 1.04 0.70 ugfl 67.3 (56.6- 114.) 
RDX !.04 0.74 ugfl 71.2 (69. 7- 130.) 
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QC Summary Reporl 

Project Description: RFP #A12480.<\ 

cc: SNLS00396 Lab. Sample lD: 9909228% Report Date: October 07, 1999 Page 19 of33 

-··---
Sample/Parameter Type Batch NOM Sample QIUil QC Units RPD% REC% Range Analyst Date Time ___ ... -·--- .. 

TETRYL 1.04 0.82 ugll 78.8 {66.0- 134.) JSP 09/10/99 1413 

m-Dinitrobenzene 1.04 0.79 ugfl 76.0 {66.2 - 127 .) 

m-NitrotoJuene 1.04 0.77 ugfl 74.3 (56.9- 1!6.) 

o-Nilrotoluene 1.04 0.76 ugll 73.3 (56.7- 115.) 

p-Nitrotoluene 1.04 0.77 ug/1 74.5 (54.6 - 114.) 

sym-Trinitroben2ene 1.04 0.85 ug/] 81.4 (66.0- 113.) 

"1,2-Dinitrobenzem: 0.519 0.46 ugll 88.D {75.6 -121.) 

QC646833 LCSDUP 158012 

2.4.6-Trinitrotoluene 800 780 770 ug!l:g 0.911 96.2 (0.00- 30.0) JL W 09121199 I 543 

2,4-Dinitrotoluene 800 750 730 nglkg 3.24 91.1 (0.00- 30.0) 

2 ,6-Dinitrotoluene 800 720 700 uglkg 2.?1 88.1 (0.00- 300) 

2-Amino-4,6-dinitroto!uene 800 790 800 uglkg 1.05 99.4 (0.00- 30.0) 

4-Amino-2,6-dinitrotolue.ne SQO soo 790 uglkg 0.464 98.9 (0.00 - 30.0) 

HMX 800 78Q 800 u&'kg 2.73 99.9 (0.00 - 3 0.0) 

Nitrobenzene 800 73Q 700 ug/kg 4.69 87.2 (0.00- 30.0) 

RDX &00 780 780 uglkg 0.067~ 9S.l (().00- 30.0) 

IETRYL 800 810 800 ugikg l.S4 100 (0.00 - 3 0.0) 

rn-Dinitrobenune 800 750 720 ugikg 3.94 90.0 (0.00- 30.0) 

m-:r•:itroto!uene 800 730 710 uglkg 3.41 8&.6 (0.00- 30.0) 

o-Nitrotoluene 800 730 700 uglkg 4.04 87_4 (0.00- 30.0) 

p-Nitrotoluene 800 740 710 ug/k.g 3.% 89.0 (0.00 - 30.0) 
sym-Trinill'Obenzene 800 800 790 ug/kg 1.10 99.0 (0.00 - 30.0) 

,. ! ,2-Dinir.robenzene- 400 370 ug!kg 91.3 (7].6 -108.) 

QC646838 LCSPUP 158013 

2,4,6-Trinitrotoluene 1.04 0.860 0.90 ugn 4.05 86.2 (0.00- 30.0) JSP 09/ID/99 1455 
2.4-Dinirrotoluene 1.04 0.810 0.85 ug/1 3.79 81.4 (0.00 - 30.0) 
2,6-Dinirrotoluene 1.04 0.790 0.81 ug/1 1.72 77.5 (0.00 - 30.{)) 

2-Amimr-4,6-dinitmtoluene 1.04 0.800 0.85 ug/1 5.60 81.7 (0.00- 30.{)) 

4-Aroino-2,6-<linitrotoluene 1.04 0.760 0.81 ug/1 5.42 77.4 (0.00- 30.0) 

HMX 1.04 0.810 0.83 ug/1 2.67 80.2 (0.00- 30.0) 

Nitrobenzene 1.04 0.700 0.75 ugrl 6.40 7!.7 (0.00- 30.0) 

RDX 1.04 0.740 0.79 ug/1 6.19 75.7 (0.00- 30.0) 

TETRYL 1.04 0.820 0.76 ug/1 7.21 73.3 (0.00- 30.0) 

m-Dinitrobenzene 1.04 0.790 0.83 ug/1 4.43 79.4 (0 00- 30.0) 
m-Nitrotoluene 1.04 0.770 0.81 ugll 4.16 77.5 (0_00- 30.0) 

o-Nitrololuene l.D4 0.760 0.80 ugll 4.55 76.8 (0.00- 30.0) 
p-NitrotOJuene 1.04 0.170 0.83 ug/l 7.09 80.0 (0.00- 30.0) 

sym-Trinitrobenzene 1.04 0.850 0.87 ug/1 2.74 83.7 (000· 30.0) 

* 1,2-Dinitroboozene 0.51!} 0.46 ugll 89.1 (75.6- 121.) 

QC646834 9909228-45MS 15&GI2 
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QC Summa!)' Report 

Project Description: RFP #AJ24SOA 

cc: SNLS00396 !.-'lb. Sample ID: 9909228% Report Date: Octobtr 07, 1999 f>age 20 of 33 

-------· -· ----· -------
Sample/Para meter Type Batch NOM Sample Qual QC Units RPD% REC% lt;wge Analyst Date T"rme 

·---· --------
2,4,6-Trinitr-otoluene &00 u ND 8:20 ug/kg 103 (64.9- 165.) JLW 09/21/99 162.5 
2,4-Dinitrmoluene 800 u ND 770 ugfkg 96.5 (6S.S - 161.} JLW 09/21199 161.5 
2 ,6-Dinitrotoluene 800 u ND 730 uglkg 91.4 (59.7- 153.) 

2-Amino-4,6-dinitrotoluene 800 u ND 830 ugfkg 103 (70.0- 130.} 

4-Amino-2,6-4initrotoluene soo u ND 840 uglkg 105 (70.0 - 130.) 

HMX 800 u ND 800 uglkg 100 (54.9 - 157 .) 

Nitrol:>enzene 800 u ND 740 ug/kg 92.6 (56.4 - 157 .} 

RDX 800 u ND 750 ugfkg 93.8 (6U - 155.) 

TETRYL 800 u ND 700 ugll:g 87.5 (55.9- 147.) 

m-Dinitrobenzene 800 u ND 710 Ug/kg 95.8 (65.5 - 162.) 

rn-Nitrotoluene 800 u ND 780 ug/kg 97.1 (63.8- 155.) 

o-Nitrotoluene 800 u ND 790 uglkg 98.6 {63.5 - 155.) 

p-NitroiOiuene 800 u ND 790 ug/1:g 98.9 (64.1 • 153 .) 
sym-TrinitrobellZene &00 u ND 800 uglkg 100 (57.5- 149.) 

*1,2--Dinitro~ene 400 380 uglkg 94.3 (71.6- 108.) 

QC646839 9909'228-63MS 158013 
2,4,6-Trinitruto!uenc 1.~ u NO 0.87 ugfl 84.1 (66.2. 127.) JSP 09110199 1537 
2,4-Dinitrotoluene 1.04 u ND 0.34 ugll 80.6 (70.1 - 127 .) 

2,6-DinitrotoJI)c:ne l.~ u ND 0.83 ug/1 80.0 (62.8 - 134.) 

2-Amino-4,6-dinitrotoluene 1.04 u ND 033 ugll 79.5 (58.7- 134.) 

4-Aminc-2,6-d.inittotoluene 1.04 u ND 0.32 ugfl 79.2 (56.3 • 14-5.) 

H.MX 1.04 u NO 0.80 ug/1 76.8 (63.8 - 145.) 

Nitrobenzene 1.04 u ND 0.74 ugll 71.6 (57.6- 119.) 

RDX 1.04 u ND 0.82 ugll 78.6 (64.9-- r33.) 

TETRYL 104 u ND 0.&4 ugfl 80.5 (68.0- 133.) 

m-Dinitrobenzcne 1.04 u ND 0.81 ug/l 78.2 (70.8- 125.) 
m-Nitrotoluenc 1.04 u ND 0.79 ug!L 76.4 (56 5- 121.) 

o-Nitrotoluene 1.04 u ND O~J ug!l 79.4 (55.4- 121.) 

p-Nitrotoluene 1.04 u ND 0.81 ug/1 77.5 (63.8- 113.) 

sym-Trinitro~nzene 1.04 u ND 0.88 ugll 84.4 (67.7- 113.) 

~I ,2-Dinitrobenze.ne 0.519 0.48 ug/1 92.0 (75.6- J 21.) 
QC646&35 9909228-4-SMSD 158012 

2,4,6--Trinitrotoluene 800 u ND 750 uglkg 9.75 93.5 (0.00- 30.0) JLW 09/21!99 1707 

2,4-Dinitrotoluene 800 u ND 700 uglkg 9.68 87.6 (0.1)()- 30.0) 

2,6-Dinitromlueue 800 u ND ti70 uglkg 8.44 84.0 (0.00- 30.0) 

2-Amino-4,6-dinitrotoluene 800 u ND 770 Ugflcg 7.39 96.0 (0.00- 30.0) 

4-Amioo-2,6-dinitroroluene: 800 u ND 760 uglkg 9.53 95.1 (0.00- 30.0) 

HMX 800 u ND 780 uglkg 2.77 97.4 (0.00- 30.0) 
Nitrol:>enzene 800 u ND 690 uglkg 6.86 86.5 (0.00- 30.0) 

RDX 800 u ND 720 uglkg 3.91 90.2 (0.00- 30.0) 
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QC Summary Repon 

Project Description: RFP#AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: Octobcr07, 1999 Page 21 of33 

-· -------·· -·~·--- ----------
Sample/Parameler Type Balch NOM Slllllple Qual QC Units RPIJ% ~C% Range Analyst Date Time 

---- -----··--
TETRYL 800 u ND 700 ug/kg 0.563 87.0 (0.00. 30.0) JLW 09/21/99 1707 

m·Dinitrobenzene 800 u ND 700 uglkg 9.~8 87.1 (0.00. 30.0) 

m-Nitrololucne 800 u ND 690 uglkg lJ.7 86.4 (0.00. 30.0) 

o-Nittotoluene 800 u NO 700 ug/kg 12.5 !0.0 (0.00. 30.0) 

p-Nitroto1uene 800 u ND 710 uglkg 11.5 &8.2 (0.00. 30.0) 

sym-Trinitro~nzene 800 u ND 750 og/kg 6.65 93.8 (0.00- 30.0) 

*1.2-Dinitrobem:ene 400 350 ug/kg 87.6 (71.6- lOS.) 

QC646S40 9909228-63MSD 1580!3 

2,4,6-Trinitrotoluene 1.04 u ND 0.89 ug!l 1.72 85.5 (0.00 • 1 6.0) JSP 09/10199 1519 

2,4-Dinitrotoluene 1.04 u ND 0.86 ug/1 2.03 82.2 (0.00- 13.3) 

2.,6-Dinitrotoluene 1.04 u ND 0.83 ug!l 0.00150 80.0 (0.00- 19.3) 

2-Amino-4,Cr-dinitrotoluene 1.04 u ND 0.84 ug/1 2.00 &1.1 (0.00- 15.8) 

4-ATIIino-2.6-dinitroto1uene 1.04 u ND 0.81 ugll 1.19 78.3 (0.00- 12.7) 

HMX 1.04 u ND O.S? ugll 8.09 &3.3 {0.00. 14.4) 

Nitrobenzene 1.04 u NO 0.76 ugll 1.58 72.7 (0.00- 20.4) 

RJ)X 1.04 u NO 0.84 ug/J 2.52 &0.6 \0.00. 15.9) 

TETRYL 1.04 u NO 0.90 ug/1 7.61 &7.0 {0.00- 13.4) 

m-Dinicrobenzene 1.04 u NO 0.83 ugll 2.32 80.0 (0.00. 15.0) 

m-1\'itrotoluo:ne 1.04 u ND 0.80 ug/J 0.689 77.0 (0.00 . 22.8) 

o-Nitrotoluene 1.04 u ND 0.84 ug/1 1.65 80.7 (0.00. 23.1) 

p-Nltrotoluene 1.04 u t-;0 0.82 l.lg/1 1.68 78.8 (0.00. 23.1) 

sym-Trinitrobenz.ene 104 u NO 0.90 ug/1 2.32 86.4 (0.00 • 13.2) 

* 1,2-Dinitrobcnzene 0.519 0.49 ugll 94.0 (75.6. 121.) 

QC647092 BLANK 158065 

PCB-1260 u ND uglltg JC Cf'J/23}99 0214 

*4CMX 6.67 2.5 uglkg 37.8 (25 .3 . 110.) 

• Decachlorobiphenyl 6.67 4.0 ug/kg 60.4 (46.8 • 131.) 

PCB-1016 u ND uglkg 

PCB-1221 u ND uglkg 
PCB-1232 u ND uglkg 

PCB-1242 u NO uglkg 

PCB-1248 u ND uglkg 

PCB-1254 u ND uglkg 

QC649104 BL.A .. NK t58568 
PCB-1260 u ND ug/J JC 09121 /99 2207 

•4CMX 0.200 0.14 ugll 70.3 (31.0. 126.) 

• Decachlorobiphenyl 0.200 0.12 ugll 60.1 (39.0. 133.) 

PCB-1016 u ND ugtl 
PCB-1221 u ND ug/1 

PCB-1232 u ~D ug/1 
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QC Summary Repon 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample lD: 990922&% Report Date: Octe>bc:r 07, 1999 Page 22 of33 

·--- .. -·--· ..... ··--------- ----· 
Samp]e!Panuneter TyPt> Bnteh NOM Sample Qual QC Unils RPD% REC% Range Analyst Date Time 

·----· ·---·-
PCB-1242 u ND ug/1 JC 09121!99 2207 

PCB-1248 u ND ugfl 
PCB-1254 u ND ug!l 

QC647093 LCS 158065 
PCB-1260 33.3 25 u~'kg 76.3 (53.6- 137.) JC 09/23/99 0232 
~4CMx 6.67 3.0 uglkg 44.6 (25.3- 110.) 

*Decacblorobiphenyl 6.67 4.0 Ug/kg 59.9 (46.8 - JJI.) 

QC649105 LCS 158568 
PCB-1260 1.00 0.84 ug/1 84.0 (54.5- 126.) JC 09/21/99 2226 

"'4CMX 0.200 0.15 ug/1 72.9 (31 .0- 126.) 

"Decachlorobiphenyl 0.200 0.12 Ug/1 61.0 (39.0- I 33.) 

QC647094 LCSDUP 158065 
PCB-1260 33.3 25.() 26 ug!k.g 0.393 76.6 (0.00- 36.0) JC 09/23199 0251 

'"4CMX 6.67 2.8 ug/kg 42.7 (25.3- JIO) 

•Decachlorobiphenyl 6.67 4.0 ugllcg 59.3 (46.8- 131.) 

QC649J06 LCSDUP 158568 

PCB-1260 1.00 0Jl40 0.83 llg/] 1.20 83.0 (0.00- 39.6) JC 09121/99 2244 

*'4CMX 0.200 0.12 ug/1 61.5 (31.0- 126.) 

*Decachlorobiphenyl 0.200 0.12 ugll 62.3 (39.0- 133.) 

QC647095 9909228-45MS 158065 
PCB-1260 33.3 u ND 25 uglkg 76.0 (3 1.5 - 159.) JC 09123/99 0309 

*4CMX 6.67 3.4 uglk.g 5Ll (25 .3 - 1 10.) 

*Otcachlorobipheny! 6.67 4.0 uglkg 59.5 (46.8- 131.) 

QC647096 99092.28-45MSD 158065 
PCB-1260 33.3 u ND 25 ug!kg 0.794 75.4 (0.00- 26.2) JC 09123199 0328 

*4CMX 6.67 3.3 llg/kg 49.3 (253. 110.) 
•Decachlorobiphenyl 6.67 3.~ ug/kg 58.~ (46.&- J 31.) 

• represeot a surrogate. 
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QC Summary Report 

Project Description: RFP#AJ24.80A 

cc; SNLS00396 Lab. Sample ID: 9909228% Report Date: October fJ7, 1999 Page 23 of33 

·----· .. ---·- ···--
Sample!P arameter Type Batch NOM Sllmple Qual QC Units RPD% REC% Raog~ Allalyst Date Time .. ________ 

. ··----· -····--
Metals Analysis 
QC647057 BLANK 158059 

Mercury J 0.00&45 mg/l;:g RMJ 09/17/99 1503 

QC647168 BLANK 158086 

Mercury u NO mgll RMJ 0911 0199 1259 

QC647061 9909228-45DUP 158059 

Mercury J O.oi l 0 mg/\:g 14P'* (0.00- 17.0) RMJ 09/17/99 1540 

QC647058 LCS 158059 

Mercury 5.29 5.18 mglkg 97.9 (57.9 - 134.) RMJ 09117199 1505 

QC647169 LCS 158086 

Mercury 0.00200 0.00195 rngll 97.5 (81.5- 124.) RMJ 09/10199 1503 

QC647059 LCSDUP 158059 

Mercury 5.29 5.18 5.27 mg/kg 1.83 99.7 (0.00. 15.6) RMJ 09!17199 1507 

QC647170 LCSDUP 158086 

Mercury 0.00200 0.00195 0.00197 rngll 1.25 98.7 (0.00 -16.3) RMJ 0911 0199 1302 

QC647060 9909228-45MS 158059 
Mercury 0.328 J 0.00189 0.352 mgll:g 107 (64.6 - 136.} RMJ 09117/99 1539 

QC646852 BLANK 158015 

Arsenic u ND mgll MBL 09/!3/99 0813 

Barium u ND mgfl 
Cadmium u ND mgll 

Chromium u ND mgll 
Lead u ND mgll 
Selenium u ND mgll 
Silver u ND mg/1 

QC646904 BLANK !58023 

Arsenic u ND mg/kg MBL 09/21/99 1621 

Barium u ND mglkg 

Cadmium u ND m.wkg 

Chromium u ND mglkg 
Lead u ND mglkg 

Selenium u NO mglkg 

Silver 0.2.82 mglkg 
QC646853 LCS 158015 

Arsenic 1.00 1.04 mgll 104 (89.5 - 112.) MBL 09113/99 0&18 

Barium 1.00 1.05 mg/1 10:5 (90.7- Ill.) 

Cadmium 1.00 1.03 mg/1 103 (90.7- 115.) 

Chromium 1.00 !.OS mg/l 105 (90.0- 112.) 
Lead 1.00 1.03 mg/1 103 (89.3 - I 14.) 
Selenium 1.00 1.02 rngll 102 (87.2- 109.) 
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QC Summary Report 

Project Description: RFP #AJ248DA 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 199 \} Pago: 24of33 

----- ------ -----· ----· 
SampleiParame~r Type Batch NOM Sample Qual QC Unlts RPD% REC% Range Aoalyst Date Time 
---- ... -----

Silver 1.00 1.!0 mg/1 110 (90.9- 116.) MBL 09113199 0818 

QC64690.S LCS 158023 

Arsenic 55.8 62.8 mr/kg 112 (84.6- 133.) MBL 09121199 1628 

Barium 70.1 81.5 mglkg 116 (89.7- 154.) 

Cadmium 176 216 mglkg 123*" (77 .5 - 116.) 

Chromium 48.3 53.9 mglkg 112 (73.0- 150.) 

Lead 53.9 64.8 mglkg 120*" (80.4-117.) 

Selenium 58.5 64.3 mglkg 110 (86.{i - 121.) 

Silver 142 !29 mglkg 91.1"'* (93.2 - 130.) 

QC646854 LCS DuP 15B01:5 

Arsenic 1.00 1.04 1.08 mg!l 3.76 108 (0.00 • 20.0) 1\lffiL 09113199 0824 

Barium 1.00 1.05 1.09 mgtl. 3.66 109 (0.00- 20.0) 

Cadmium 1.00 1.03 l.<n rngll. 4.28 107 (0.00 - 10.0) 

Chromium 1.00 1.05 1.09 mg/1 4.01 109 (0.00- 20.0) 

l-ead 1.00 1.03 1.08 mgll 438 108 (0.00 - 20.0) 

Selenium 1.00 1.02 1.06 mg/1 4.08 106 (0.00- 20.0) 

Silver 1.00 1.10 1.14 mg/1 3.46 ll4 (0.00 - 2.0.0) 

QC646906 LCS DUP 158023 

Arsenic 58.6 62.8 62.3 mglkg 5.66 106 (0.00 - 22.3) MBL fYJ/21199 1634 

Bru-ium 73.6 81.5 80.4 mg/kg 6..29 109 (0.00. 21.4) 

Cadmium 185 216 210 mglkg 7.62 ll4 (0.00- 14.3) 

Chromium 50.7 53.9 53.1 mglkg 6.45 105 (0.00 - 21.1) 

Lead 56.6 64.8 63.0 mglkg 7.82 lll (0.00- 20.1) 

Selenium 61.4 64.3 64.8 mglkg 4.09 106 (0.00- 22.4) 

Silver 149 129 140 mglkg 3.14 94.0 (0.00- 18.5) 
QC646908 9909228-45MS !58023 

Arsenic 48.5 2.78 44.2 mg!};g 85.4 (7 1.5 - 114.) MBL 09/21/99 1915 

Barium 4&.5 59.1 174 mglkg 236** {65.7-127) 

Cadmium 48.5 u ND 41.3 mglkg 85.2 (76.0. ll8.) 

Chromium 48.5 I 1.0 52.9 mglkg 86.2 (74.0 - 122.) 

Lead 48.5 7.75 49.2 mglkg 85.5 (70.6- 123.) 

Selenium 48.5 u ND 39.6 mglkg 31.7 (67.4- 113) 

Silver 48.5 0.503 47.5 mgll:g 97.0 (759-124,) 

QC646909 9909228-45MSD 158023 

Arsenic 48.5 2.78 44.6 mglkg 0.856 86.2 (0.00 - 16.3) MBL r:IJ/2.!199 1921 
Barium 48.5 59.] 103 mg!};g 89.4** 90.1 (0.00 - 23.2) 

Cadmium 48.5 u ND 40.3 rng/kg 2.47 83.1 (0.00- I 0.3) 

Chromium 48.5 !l.O 51.7 mg/kg 285 83.8 (0.00 - 19.3) 

Lead 48.5 7.75 49.7 mglkg L09 86.5 (0.00- 20.3) 

Selenium 48-.5 u ND 38.6 mglkg 2.61 79.6 (0.00- '7.0) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October07, 1999 Page 25 of 33 

. ----·----- ----- ---· ----·· 
Sample/Parameter Type Batch Sample Qual QC Units RPD% REC% Range Analyst Date Time 

--------------------- -·-----·· -
Silver 

NOM 

4&.5 0.503 47.3 mgllc:g 0.489 95.5 (0.00- 14.7) MBL 09/21/99 1921 

QC646907 9909228-45SERIAL 158023 

AI:Senic 

Barium 

Cadmium 

Chromium 

Lead 
Selenium 
Silver 

u 

u 

3.74 mgJJc:g 29.6 (-) MBL 09/2]/99 1909 

60.6 mgJJc:g 2.45 (-) 

Nn mg/kg 0.00 (-) 

11.7 mglkg 5.44 (-) 

8.13 mglkg 4.75 (-) 

ND mg/kg 0.00 (-) 

2.52 mgJJc:g 133 [-) 
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CASE NARRATIVE 
SNLS 

SDG#99228S 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 Third 
Edition, Method 8082, Revision 0, September, 1994: 

Laboratory Number 

9909228-02 
9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647092 
QC647093 
QC647094 
QC647095 
QC647096 

System Configuration: 

Sample Description 

050109-003 £9938-SPl-BHl-9.5-S 
050049-003 SOLARDETOX-DFl-BH3-
050050-003 SOLAR.DETOX-DF l-BH3-
050052-003 SOLARDETOX-DF l-BH2-
050053-003 SOLAR.DETOX-DF 1-BH2-
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLAR.DETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SP1-BH1 
050059-003 SOLAR 9982-DWI-BHl-
050060-003 SOLAR 9982-DWI-BHI 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHl-7-S 
050063-003 LFR-DF 1-BHl-12-S 
050064-003 LFR-DF1-BH1-7-MS/MD 
050065-003 LFR-DFI-BH2-7-S 
050066-003 LFR-DFI-BH2-12-S 
050067-003 LFR-DFI-BH3~7-S 
050068-003 LFR-DF1-BH3-12-S 
PBLKOI (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
050064-003 LFR-DFI-BH1·7-MS (Matrix Spike) 
050064-003 LFR-DFl-BHl-7-MSD (Matrix Spike Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 6890 
Series models. All gas chromatographs are configured with. dual ECD detectors and splitless injections. 
The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographic separation of analytes of interest are accomplished through analysis on one of the 
following columns: 

99228S- PCB 
Page I of4 
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J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.25 rum x 0.25 urn 
DB-17MS (50%-Phenyl)-metbylsiloxane 30m x 0.25 mm x 0.25 urn 

J&W2: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.32 rnm x: 1.0 um 
DB-1701 Durabond stationary phase* 30m x 0.32 mm x 0.5 um 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 rom x 0.5 wn 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 urn 
DB-XLB * 30m x 0.53 mm x 1.5 urn 

J&W5: DB-XLB *30m x 0.25 mm x 0.25 urn 
DB-17MS (50%-Phenyl)-rnethylsiloxane 30m x 0.25 mm x 0.25 urn 

+ Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
fo11m.ving instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECD5 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECDfECD 
HP 6890 Series GC ECD/ECD 
HP 6890 Series GC ECDIECD 

HP 5890 Series ll Plus GC ECD/ECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&W5 
J&WS 
J&WS 

All samples were prepared in accordance wjth accepted procedures. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D acceptance 
criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias --
008B0801 09122199 1205 Aroclor-122 1 23.8 (+)Bias 
053B5301 09/23/99 0156 Decachlorobi phenyl 32.0 (+)Bias 
064B6401 09123199 0518 Decachloro bi pheny 1 39.0 (+)Bias 
075B7501 09/23/99 0842 Decachlorobiphenyl 43.0 (+)Bias 
086B8601 09/23/99 1205 Decachl oro bipheny 1 33.5 (+)Bias 

99228S- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compoWlds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit of 
15% or 30% . None of lhe above 1arget analytes were detected in any of the sample. Thus, the non
compliant %D values has no adverse effects on the data_ 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl recovery 
was below acceptance limits on one analytical column (DB-XLB) in sample 9909228-02. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes (MS) and matrix spike duplicate (MSO) were analyzed on the fo11owing sample 
number: 

9909228-45(050064-003 LFR-DFl-BHl-7-:MS!MD) 

All of the analyte recoveries in the MS and MSD were within the required acceptance limits. 

All relative percent differences (RPDs) between the MS and MSD recoveries were within the required 
acceptance limits. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

99228S- PCB 
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Copies of manual integration peak profilf<s are included in the application raw data section of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

The preceding narrative has been reviewed by: /..,ulA U~Date: I D / '-tl S--2 
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CASE NARR.<\.. TIVE 
SNLS 

SDG#99228W 

The following samples were analyzed for PCB using the analytical protocol froro EPA SW -&46 
Third Edition, Method 8082, Revision 0, September, I 994: 

Laboratory Number 

9909228-66 
9909228-66RE 
QC647334 
QC647335 
QC647336 
QC649104 
QC649105 
QC649106 

System Configuration: 

Sample Description 

050069-012 LFR-DF1-BH3-PCB 
050069-012 LFR-DF1-BH3-PCBRE (Re-Extract) 
PBLKOl (Method Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOI LCSD (Laboratory Control Sample Duplicate) 
PBLK02 (Method Blank) 
PBLK02LCS (Laboratory Control Sample) 
PBLK02LCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes the following instruments for e>.."tractable semivolatile gas chromatograph 
analyses: six Hewlett Packard gas chromatographs consisting ofHP 5890 Series II Plus and the 
6890 Series models. All gas chromatographs are configured with dual ECD detectors and splitless 
injections. The HP systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographlc separation ofanalytes of interest are accomplished through analysis on one ofthe 
following columns: 

J&Wl: DB-5 (5%-PhenyJ)-methylsilox.ane 30m x 0.25 mm x.0.25 um 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 nun x 0.25 um 

J&W2: DB-5 (5%-Pheny])-methylsiloxane 30m x 0.32 rom x.l.O urn 
DB-1701 Durabond stationary phase* 30m x 0.32 mm x 0.5 urn 

J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30 mx0.53 mm x 0.5 urn. 

J& W4: DB-608 Durabond stationary phase+ 30m x 0.53 nun x 0.5 um 
DB-XLB * 30m x 0.53 mm x 1.5 urn 

J&WS: DB-XLB * 30m x 0.25 rom x. 0.25 urn 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 um 

* Durabond and DB-XLB are trademarks of J & W. 

99228W -PCB 
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Instrument Configuration: 

The samples reported in tills Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID designations 
listed belov.· which can be found on the raw data or individual fonn headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD!ECD 
HP 6890 Series GC ECDIECD 
HP 6890 Series GC ECD/ECD 

HP 5890 Series II Plus GC ECDJECD 
HP6890 Series GC ECD/ECD 
HP6890 Series GC ECD/ECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&WS 
J&WS 
J&WS 
J&WS 

All samples were not prepared in accordance with accepted procedures. Sample 9909228-66 was 
re-extracted out of holding to investigate low surrogate recoveries. Both extractions have been 
provided io this data package. 

Instrument Calibration: 

The following continuing calibration check standard injections (Form 7) exceeded the %D 
acceptance criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D Bias 
003F0301 09/13/99 1732 Aroclor-1 016 15.4 (+)Bias 

ArocJor-1260 20.2 (+)Bias 
004F0401 09/13/99 1751 Aroclor-1254 29.0 (+)Bias 
005FOS01 09/13/99 1809 Aroclor-1248 15.8 (-)Bias 
007F0701 09/13/99 1846 Aroclor-1232 34.0 (+)Bias 
007B0701 09/13/99 1846 Aroclor-1232 42.8 (+)Bias 
008F0801 09/13/99 19D5 Aroclor-1221 148.0 (+)Bias 
008B080l 09/13/99 1905 Aroclor-1221 85.8 (+)Bias 
OI9Fl901 09/13/99 2228 Aroclor-1260 18.2 (+)Bias 
019Bl90I 09/13/99 2228 Aroclor-1 016 16.2 (+)Bias 
026F2601 09/14/99 0037 Aroclor-1 0 16 15.4 (+)Bias 

Aroclor-1260 23.0 (+)Bias 
026B2601 09/14/99 0037 Aroclor-1016 17.2 (+)Bias 
008F0801 09121199 1236 Aroclor-1221 26.6 (+)Bias 
008B0801 09/21199 1236 Aroclor-1221 21.8 (+)Bias 

99228W- PCB 
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Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the upper limit 
of 15% or 30% . None of the above target analytes were detected in any of the sample. Thus, the 
non-compliant %D values bas no adverse effects on the data. 

Negative bi.as of analytical data is a result of instrument response for the indicated compounds 
decreasing as the analytical sequence proceeds. The degree to which a decrease in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit 
of 15% or 30%. The above targets exhibiting a decrease i.n sensttivity were not needed for 
confirmation. Thus, the non-compliant %D values has no adverse effects on the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogat<>. reco :ies '·" 're not within the required acceptance limits. Decachlorobiphenyl 
surrogate re, " ··~- ·. 1-:;;·.. . if acceptance limits in sample 9909228-66. 

Rlank<>: 

.vere nu .a:rget analytes detected in the method blank above the required acceptance limit. 

ike Analyses: 

. he matrix spikes were analyzed on a sample in a different SDG. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required accepU!nce 
limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak. 
integration as set in the irutial calibration. 

99228W- PCB 
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Copies of manual integration peak profiles are included in the application raw data section ofthis 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

'\~ 
d': \-.(\ 

The preceding narrative has been reviewed by:((. J'f1 .. l~Ot>Date: _;::('I~ J 1.1 ~~ 
r ,. \ 

' I 
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Case Narrative for 
SNLS 

SDG99228W 

Metals Analysis by I CP 
Mercur}· Analysis by CV AA 

Sample Preparation and Analysis 
The following samples were digested using EPA SW846 methods 3005A for ICP and 
7074A for mercury and analyzed using methods 60lOB (ICP) and 7470A (CV AA): 

Laboratory Identification 
9909228-61 
QC646852-ICP 
QC646853-ICP 
QC646854-ICP 
QC647168-CVAA 
QC647169-CV AA 
QC647170-CV AA 

System Configurations 

Samnle Description 
050069-007 LFR-DF1-BH3-RCRA 
Preparation Blank (PB\V) 
Laboratory Control Sample {LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 
Preparation Blank (PBW) 
Laboratory Control Sample {LCSW) 
Laboratory Control Sample Duplicate (LCSWD) 

ICP analysis was perfonned on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mL!min sample uptake rate), argon gas flows 
of 15 Utcin and 0.5 L/min for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
(FlMS-400) automated mercury analyzer. The insnument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nm .· Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/min and nitrogen carrier gas rate of 5 Llmin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
The percent recovery for mercury in the CRDL was outside of the advisory limits. The 
result for cadmium in the ICS-A was below the negative CRDL; therefore, the sample 
results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

SNLS SDG# 992.28W 
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Blanks 
All the preparation blanks and continuing calibration blanks met all quaWy control 
criteria. 

Spike Analyses 
No sample from this sample delivery group (SDG) was designated as the quality control 
sample for the JCP or the CVAA batches. A sample from SNLS SDG 99257W was 
designated as the quality control for the CV AA batch. A sample from SNLS SDG 99158 
was designated as the quality control sample for the ICP batch. These batches included a 
matrix spike (MS) and a sample duplicate (DUP). The percent recoveries (%R) obtained 
from the MS analyses are evaluated when the sample concentration is less than four times 
(4X) the spike concentration added. The relative percent difference (RPD) obtained from 
the DUP is evaluated when the sample is greater than five times (5X) the contract 
required detection limit (RL). Quality control criteria were met for %R and RPD for all 
applicable parameters for the selected QC batches. 

Serial Dilution Analysis 
The designated quality control sample in the ICP batch (from SDG 99158) underwent a 
serial dilution analysis and met the quality control criteria of <10% for all applicable 
analytes. The acceptance criteria only applies to those elements greater than SOX the 
IDL. 

Laboratory Control Samples 
The laboratory control samples (LCSW) and the laboratory control sample duplicate 
(LCSD) met the quality control acceptance criteria for %Rand RPD for all applicable 
parameters. 

Sample Dilutions 
No sample dilutions were required for this SDG. 

Nonconformance Reports 
No nonconformance report was issued for this SDG. 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. All qualifiers assigned for this SDG have been determined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several forms will report results to only one 
(e.g., Form 3a) or two (e.g., Forms 1, 5a, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hWidn:dth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

SNLS SDG# 99228W 
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The preceding narrative has been reviewed b~<:,_<Z.C.~ ;::?2&~/r 

Date: ___ /,_:_C) A---!.-.~.£-Y:_£._7'~7' __ 
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Case Narrative for 
Sandia National Laboratories 

SDG 99228S 

Metals Analysis by ICP 
Mercury Analysis by CV AA 

Sample Analysis 
The samples were analyzed for metals using SW-846 method 6010B (ICP) and method 
7471A (CV AA): 

Laboratory Identification Sample Description 
9909228-02 050109-003 B9938-SP1-BH1-9.5-S 
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DFl-BHl-
9909228-21 050056-003 SOLARDETOX-DFl-BHl-
9909228-24 050057-003 SOLAR 9981A-SP1-BID 
9909228-27 050058-003 SOLAR 9981A-SPI-BH1 
9909228-30 050059-003 SOLAR 9982-DWl-BHl-
.9909228-33 050060-003 SOLAR 9982-DWl-BHl 
9909228-36 050061-003 SOLAR 9982-DWl-BHI 
9909228-39 050062-003 LFR.-DFl-BHl-7-S 
9909228-42 050063-003 LFR.-DFl-BHl-12-S 
9909228-45 050064--003 LFR-DFl-BHl-7-MS/MD 
990922848 050065-003 LFR-DF1-BH2-7-S 
9909228-51 050066-003 LFR-DFl-BH2-12-S 
9909228-54 050067-003 LFR-DF1-BH3-7 -S 
9909228-57 050068-003 LFR-DF1-BH3-12-S 
QC646904-ICP Preparation Blank (PBS) 
QC646905-ICP Laboratory Control Sample (LCSS) 
QC646906-ICP Laboratory Control Sample Duplicate (LCSSD) 
QC646907-ICP 050064-003 LFR-DFI-BHl-7-MSIMDL-Serial 

QC646908-ICP 

QC646909-ICP 

QC647057-CV AA 
QC647058-CVAA 
QC647059-CV AA 
QC647060-CV AA 

QC64706l-CV AA 

Dilution (SD) 
050064-003 LFR-DFl-BHl-7-MSIMDS-Matrjx 
Spike (MS) 
050064-003 LFR.-DFl-BHl-7-MS/MDSD-Matrix 
Spike Duplicate (MSD) 
Preparation Blank (PBS) 
Laboratory Control Sample (LCSS) 
Laboratory Control Sample Duplicate {LCSSD) 
050064-003 LFR-DFl-BHl-7-MS/MD S-Matrix 
Spike (MS) 
050064-003 LFR-DFl-BHl-7-MS/MDD-Sample 
Duplicate (DUP) 

SNl.S SDG# 992285 
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System Configurations 
ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mUrnin sample uptake rate), argon gas flows 
of 15 Llrn.in and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
setting of 26 PSI. 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System 
{FIMSAOO) automated mercury analyzer. The instrument consists of a cold vapor atomic 
absorption spectrometer set to detect mercury at a wavelength of 254 nrn. Sample 
introduction through the flow injection system is performed via a peristaltic pump at 9 
mL/rnin and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

Instrument Calibration 
The instruments were calibrated following method and manufacturers' specifications. 
Tbe percent recoveries for arsenic and mercury in the CRDL standard were above the 
advisory limits. The cadmium result in the ICSA was below the negative CRDL; 
therefore, the sample results may reflect a negative bias for cadmium. 

Holding Time 
All samples were analyzed within the required holding times. 

Blanks 
The prepaiation and calibration blanks met all quality control criteria. 

Spike Analyses 
Sample 050064-003 LFR-DFI-BHl-7-MS/MD was designated as the quality control 
sample for the ICP and CV AA batches_ Each batch included a matrix spike (MS), a 
sample duplicate (DUP-CV AA), or a matrix spike duplicate (MSD-ICP). The percent 
recoveries (%R) obtained from the MS analyses are evaluated when the sample 
concentration is. less than four times (4X) the spike concentration added. The relative 
percent difference (RPD) obtained from the DUP is eva1uated when the sample is greater 
than five times (5X) the contract required detection limit (RL). The matrix spike met the 
recommended quality control criteria for percent recovery (75%-125%} for all applicable 
parameters, with the exception of barium, as indicated by the'""*" qualifier. The relative 
percent differences (RPD%) between the sample and the MSDIDUP were within the 
acceptance limits of ~0% for all elements, with the exception of mercury and barium, as 
indicated with the"**" qualifier. The mercury result for QC647061 contains"**" 
qualifier flags for the DUP analysis; however, the result was not considered a QC outlier 
because the concentration does not meet the 5X CRDL evaluation criteria listed above. 
The QC Summary Repon is generated by LIMS, which is not programmed based on 
pro gram-specific EPA Inorganics Functional Guidelines validation criteria. 

SNLS SDG# ~228S 
Page 2 of3 
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Laboratory ControJ Samples 
The laboratory control samples (LCSS) and the laboratory control sample duplicates 
(LCSD) met the quality control acceptance criteria for %Rand RPD, with the exception 
of cadrniwn, lead, and silver, as indicated by the "**"qualifier. These elements have 
been identified as QC outliers based on comparison of their %R to laboratory-derived 
statistical process control (SPC) limits present in LIMS; however, all recoveries fall with 
in the certified acceptance limits supplied by the standard manufacturer. 

Serial Dilution Analysis 
The serial dilution sample (sample 050064-003 LFR-DFl-BHI-7-MSIMD) for the ICP 
batch met the quality control criteria of <1 0% for all analyte.s, with the exception of 
arsenic and silver. The acceptance criteria only applies to those elements greater than 
SOX the IDL. Tbis is a tool used to monitor matrix enhancement or suppression caused 
by interferences present in the sample. 

Sample Dilutions 
All samples for the ICP batch were diluted at 2X. The LCSS and the LCSSD were 
diluted at 5X. For the CV AA batch all samples were analyzed undiluted, with the 
exception of the LCSS and LCSSD, which were analyzed at a 2X dilution. All samples 
are diluted to bring over-ranged targets within the instruments linear range and/or to 
elim.lnate potential mineral element interferences. 

Nonconfonnance Reports 
There were no nonconformance reports associated with this sample delivery group 
(SDG). 

General Comments 
The flagging conventions demonstrated in this package are assigned based on DL and RL 
values. AJl qualifiers assigned for this SDG have been detennined after both DL and RL 
values have been corrected for prep and dilution factors. 

Due to limitations of the forms generation software used to create the CLP-like forms for 
reporting data in a CLP-like data deliverable, several fonns will report results to only one 
(e.g., Form 3a) or two (e.g., Fonns l, Sa, 9, 10) decimal places. This can result in 
concentrations, which are smaller than one tenth or one hundredth of the indicated 
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where 
this occurs on the forms the results have been manually corrected to reflect the additional 
decimal place values. 

The precc<ling narrative has been reviewed by:{!&~ 

Date: _ll--=-~-j.j--'-/_9~5,~----__ 

SNLS SDGI# 99228S 
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TOTAL CYAN IDE 

Case Narrative for 
SNLS 

SDG#99228S 

Analytical Batch Number: 158l10 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-02 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC647276 
QC647277 
QC647278 
QC647279 
QC647280 

Sample Preparation: 

Sample Description 

050109-003 B9938-SPI-BHI-9.5-S 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFl-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DF1-BH1-7-MS/MD 
050065-003 LFR-DFl-BH2-7-S 
050066-003 LFR-DF1-BH2-l2-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 L.FR-DFl-BID-12-S 
Duplicate of 9909228-45 
Matrix Spike of 9909228-45 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

All samples wen~ prepared in accordance with ac:cepted p(ocedures. A Perstorp Midi
Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution lli colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks; 

No target anal ytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-45 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analyres in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

Due to Hurricane Floyd this batch was run on two different days with several days in 
between. 
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TOTAL CYANIDR 

Analytical Batch Number: 158099 

Analytical Method: EPA SW846 9012A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
990922.8-33 
QC647234 
QC647235 
QC547236 
QC647237 
QC647238 

Sample Preparation: 

Sample Description 

050049-003 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-BHI 
050058-003 SOLAR 9981A-SPI-BH1 
050059-003 SOLAR 9982-DWl-BHI-
050060-003 SOLAR 9982-DWl-BHl 
Duplicate of 9909228-33 
Matrix Spike of 9909228-33 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution III colmimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spike was run on the following Sample ~umber. 

9909228-33 

All analyte recoveries in the matrix spike were within the required acceptance limiL<:_ 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore. the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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CYANIDE 

Case Narrative for 
SNLS 

SDC':r# 99228W 

Analytical Batch Number: 158008 

Analytical Method: EPA 9012A 

Laboratory Number 

9909228-64 
QC646808 
QC646809 
QC646810 
QC646811 
QC646812 
QC646813 
QC646814 

Samp1e Preparation: 

Samole Description 

050069-010 LFR-DF 1-BH3-CN 
Duplicate of9909156-05 
Matrix Spike of9909156-05 
Duplicate of 9909228-64 
Matrix Spike of9909228-64 
Blank. 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an AJpkem Flow Solution III colorimetric autoanalyzer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix. spikes were run on the following Sanlple Kumbers. 

9909156-05 and 9909228-64-

The matrix spike for 9909156-05 was outside the required acceptance limits due to 
matrix interference. The matrix spike for 9909228-64 was within the required 
acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158555 

Analytical Method: EPA SW846 7196A 

Laboratory Number 

9909228-06 
9909228-09 
9909228-12 
9909228-15 
QC649065 
QC649067 
QC64906& 
QC649069 
QC649070 

Sainple Preparation: 

Sample Descriotion 

050049-003 SOLARDETOX-DF1-BH3-
D50050-003 SOLARDETOX-DF1-BH3-
D50052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
Duplicate of 9909228-06 
Matrix Spike of 9909228-06 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrument Callbration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-06 

All analyte recoveries in the matrix spike were within the required acceptance limits. 
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Laboratory Control Samp]es; 

AJl analyte recoveries in the laboratory control sample were within the required 
acceptance l.irnits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General CoiD.Jneuts: 

An insotuble LCS was run with this batch. It showed 97% recovery. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 158556 

Ana1ytical Method: EPA SW8467196A 

Laboratory Number 

9909228-02 
9909228-18 
9909228-21 
9909228-24 
9909228-27 
9909228-30 
9909228-33 
9909228-36 
9909228-39 
9909228-42 
9909228-45 
9909228-48 
9909228-51 
9909228-54 
9909228-57 
QC649071 
QC649072 
QC649074 
QC649075 
QC649077 
QC649078 
QC649079 

Sample Preparation: 

Sample Description 

050109-003 B9938 -SPI-BHl-9.5-S 
050055-003 SOLARDETOX-DFl-BHl-
050056-003 SOLARDETOX-DFl-BHl-
050057-003 SOLAR 9981A-SP1-Bill 
050058-003 SOLAR 9981A-SPI-BHI 
050059-003 SOLAR 9982-DWI-BHI-
050060-003 SOLAR 9982-DWl-BHl 
050061-003 SOLAR 9982-DWl-BHl 
050062-003 LFR-DFI-BHl-7-S 
050063-003 LFR-DFl-BHl-12-S 
050064-003 LFR-DFl-BHl-7-MS/MD 
050065-003 LFR-DFl-BH2-7-S 
050066-003 LFR-DF1-BH2-12-S 
050067-003 LFR-DF1-BH3-7-S 
050068-003 LFR-DFl-BH3-12-S 
Duplicate of 9909228-18 
Matrix Spike of9909228-l& 
Duplicate of9909228-45 
Matrix Spike of 9909228-45 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples. were analyzed within the required holding time. 
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Rlanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9909228-lS and 9909228-45 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All &ample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated wjth this batch. 

General Comments: 

An insoluble LCS was run with this batch. It showed 95% recovery. 

The preceding narratives have been reviewed by:-;r..__l J'--'-..:..~.:....f·_(;/ __ Date: /0/6'1-hi 
Tl 
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HE~~VALENTCHROM~ 

Analytical Batch Number: 157999 

Analytical Method: EPA 7196A 

Laboraton Number 

9909228-65 
QC646774 
QC64677.5 
QC646776 
QC646777 
QC646778 

Instrument Calibration: 

Sample Description 

050069-0ll LFR-DF1-BH3-CR6+ 
Duplicate of9909228-65 
Matrix Spike of9909228-65 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Blank 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9909228-65 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits.All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 
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Dilutions: 

None of the samples were diluted. 

Non Confonnance Reports: 

There were no Nonconformance Reports associated with this batch. 

The above narratives have been reviewod by~ Datc,--t-f-=-.O,I-io_t'+/ ..... 1'-'5 __ 
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QC Summary Repon 

Pfoject Description; RFP #AJ2A80A 

cc: SNL$00396 Lab. Sample ID: 9909228% Report Date: Oct()ber 07, 1999 Page 26 of33 

-------·- -----
S.ample/Par-ameter Type Batch .NOM Sample Qual QC Unit! RPD% REC% Range Analyst Date Tim• 

--- ---·-- . 

Gelleral Chemistry 
QC6468!2 BLANK 158008 

Cyanide. Total u ND mgfl JLP 09(13/99 144 I 
QC647235 BLANK 158099 

Cyanide, Total u ND mg{kg JLP 09/1 0/99 J 545 
QC641278 BLANK !58110 

Cyanide, Total u ND rng/kg JLP 09/14/99 1126 
QC6468JO 9909228-64DUP 158008 

Cyanide, Tottl.l u ND mgt! 0.()() {0.00- 20.0) JLP 09113199 1438 

QC647234 9909228-33DUP 158099 
Cyanide, Total u ND mg!lcg 0.00 (0.00- 30.0) JI.P 09/L0/99 1541 

QC647276 9909228-45DUP 158110 
Cyanide, Total J 0.182 mglkg 2GO'*'* {0.00 - 30.0) JLP 09117/99 1719 

QC64<i813 LCS 158008 
Cyanide., Total 0.100 0.0800 mg/1 80.0 (75.0 -132.) JLP 09! 13199 1442 

QC647237 1..-CS ]58099 
Cyanide, Total 5_()() 3.89 mgllcg 77.7 (60.0- 125.) JLP 09/10199 1546 

QC647279 LCS 158110 
Cyanido, Total 5Jl0 3.54 mglkg 70.7 (60.0- 125.) JLP 09/14/99 1128 

QC646814 LCSDUP 158000 
Cyanide, Total 0.100 0.0800 0.0&55 mg/l 6.66 85.5 (0.00- 20.0) JLP 09/13/99 1444 

QC647238 LCSDUP 158099 

Cyanid<::, Total 5.00 3.89 3.81 mg/kg 0.515 77.3 (0.00- 30.0) JLP 09!10199 1547 

QC1547280 LCS DUP 158JIO 
Cyanide. Total 5.00 3.54 4.15 mg/kg 16.0 83.0 (0.00- 30.0) JLP 09/14/99 ll29 

QC&Ui8ll 9909228-64MS 158008 

Cyanide. Total 0.100 u NO 0.0752 mgll 75.2 (75 .0- 125.) JLP 09/13/99 1440 

QC647235 9909228-33MS 158099 
Cyanide, To:al 4.99 u NO 4.09 rnglkg 81.9 (70.0 - 130.) JLP 09110199 ]543 

QC647277 9909228-4SMS 158110 
C>·anide. Total 4.98 u ND 3.64 mg/kg 73.1 (70.0- 130.) JLP 09/]4/99 1117 

QC546778 BLANK 157999 
Chromium, Hexav:llent u ND rngiJ LAA 09/08199 l 900 

QC649069 BLANK 158555 
Chromium, Hc.-avalent u NDmg/kg JBK 09/2'])99 1430 

QC649078 BLANK 158556 
Chromium, Hexavalent u ND mglkg 

QC646774 990922B-65DUP 157999 

Chromium, Hexavalent u ND mg/1 0.00 [().()()- 13.0) LAA 09!08/99 1900 
QC649065 990922B-06DUP 158555 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 990922B% Report Date: October 07, 1999 I' age 21 of 33 

----·--- -----------------·- ------
Samplt/Parameter Type Batch N()M Sample Qual QC U.U:ts JU>D% R£C% Range Analyst Date Time 

-----··-·····---------
Chromicm, Hex.i'JValent J 0.112 mglkg 3:uu (0.00- 30.0) JBX 09/22/99 1430 

QC649071 9909228-lSDll' 158556 
Chromicm, Hexavalent J 0.0794 mg/kg 23.6 (0.00 - 30.0) JBK 09/22/99 1430 

QC649074 9909228-45Dt;P 158556 

Chromium, Hex.avalent 0.155 mglkg l6.3 (0 .00 - 30.0) 
QC646776 LCS 157999 

Chromium, Hexavalent 0.100 0.100 mg/1. 100 (83.8- 116.) LAA 09/08/99 1900 
QC649068 LCS 158555 

Chromium, Hexavalent 1.00 1.02 mglkg 102 (76.0-122.) JBK r.Y)/22199 1430 

QC649077 LCS 158556 

Chromium, Hexavalent 1.00 0.980 mglkg 98.0 (7 6J) - 122,) 

QC646m LCS DUP 157999 
Chromium, Hexavalent 0.100 0.100 0.101 mgll 0.995 101 (0.00- 20.0) LAA 09108/99 1900 

QC649070 LCSDUP 158555 
Chromium. Hexavalent 1.00 1.02 0.910 mg/tg I 1.4 91.0 (0.00- 30.0) JBK 09/22199 1430 

QC649079 LCSDUP 158556 
Chromium, Hexavalent 1.00 0.980 0.930 mglkg 5.24 93.0 (0.00 - 30.0) 

QC646?75 990922S-65MS 157999 

Chromium, Hexavalent 0.100 u ND 0.105 mg/1 lOS (85.0 - J I 5.) 1AA r.Y)/08199 1900 

QC649067 9909228-06MS 158555 

Chfomium, Hexavalent LOO J 0.0807 1.07 mglkg 99.0 (70.0- 130.) JBK fE/22/99 1430 
QC649072 9909228-lBMS 158556 

Chromium, Hexavalent LOO J 0.101 1.05 mglkg 94.8 (70.0- 130.) 
QC649(}75 99fE2.28-45MS. 158556 

Chromium, Hexavalent 1.00 J 0.182 Ll2 mgltg 93.7 (70.0- 130.) 
QC647643 BLANK 158199 

Moislure u ND wt% OJ rE/13/99 1550 
QC647646 BLANK 158100 

Moisture u ND Wl% GJ r.Y')fl319'9 1510 
QC648040 BLANK I 58297 

Moisru.rc u ND wt% GJ 09/13/99 1700 
QC647641 9909228-15DUP 158199 

Moisture 4.00 wt% 28.6 (-) OJ 09/13/99 1550 

QC647642 9909228-l?DUP 158199 

Moisture 2.00 wt% 0.00 (-) 
QC647644 990922&-45DUP 158200 

Moisture 6.00 wt% 18.2 (-) GJ 09113199 1510 
QC647645 9909228-47DUP 158200 

Moisture 3.00 wt% 40.0 (-) 

QC643039 9909228-570UP ISS297 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date: October 07, 1999 Page 28 of33 

----·------------- _____ .. -·----- .. --------
Sample/Paran.eter Typo: Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Moisture 6.00 wt% 18.2 (-) GJ 09113199 I 700 
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RADIOLOGICAL 
ANALYSIS· 
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GROSS ALPHAJBETA 

Analytical Batch Number: 158646 

Analytical Method: EPA 900.0 

Labor.atorr Number 

99()9228-03 
QC649391 
QC649392 
QC649393 
QC649394 

QC649395 

lnstruml!nt Calibration: 

Case Narrative for 
SANDIA- 992285 

Sample D~riptinn 

050109-004 B9938-SP1-BH1-9.5-S 
Blank 
Duplicate o£050109-004 B9938-SPI-BH1-95-S 
Matrix Spil:e of 050 J 09-004 B9938-SP1-BH1-9 .5-S 
Matrix Spike Duplicate of050l09-004 B9938-SPl-BHl-
9.5-S 
Laboratory Control Sampl~ 

The insr.rument was proper]y ca]ibrated. The instrument was calibrated as follows: drawers A l-G4 on 
5/31/99, drawers 11-14 on 2!3199. 

Holding Time: 

All samples \''ere analyzed within the required holding time. 

Blanks: 

No carget analytes were detected in the method blank above 1he required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the matrix spike were within the require-d acceptance limits. 

Laboratory Control Samples: 

AU analyte recoveries in the laboratory control sample we[e within the required acceptanCe limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this b3tch. 

Gener.al Comment: 

High hygroscopic sa:t content in evaporated samplc5 can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interference, the salts are converted to oxides by heating 
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the sample under a flame until a dull red color rs obtained. The conversion to oxides st::~hihzc.
the sample weight aod ensur~s that proper alpha/bela efficiencies an~ assigned for each sample. 
Volatile radioisotopes of carbon, hydrogen, technetium. polcnium and cesium may be lost during 
satnple h~:ating, especially to a dull red heat. 

GROSS ALPHA/BETA 

Analylical Batch Number: 15&647 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
9909228-28 
990922&-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
990922&-46 
990922&-49 
9909228-52 
9909228-55 
9909228-58 
QC649396 
QC649397 
QC64939B 
QC64939g 

QC649400 

Instrument Calibration: 

Sample Description 

050049-004 SOLARDETOX-DFl -BH3-
050050-004 SOLADEXTOX-DFl-BH3-
050052-004 SOLARDETOX-DFI-BH2-
050053-004 SOLARDETOX-DF1-BH2-
050055-004 SOLARDETOX-DFl-BH 1-
050056-004 SOLARDETOX-DFl-BHl-
050057-004 SOLAR 9981A-SP1-BH1 
050058-004 SOLAR 9981A-SP 1-BHl 
050059-004 SOLAR 9982-DWl-BHI-
050060-004 SOLAR 9982-DWl-BHl 
050061-004 SOLAR 9982-DWl-BHl 
050062-004 LFR-DFI -BHl-7-S 
050063-004 LFR-DFl-BHl-12-S 
050064-004 LFR-DFI-BHl-7-MS/MD 
050065-004 LFR-DF1-BH2-7 -S 
050066-004 LFR-DF1-BH2-12-S 
050067-004 LFR-DFI-BH3-7-S 
050068-004 LFR-DFI-BH3-12-S 
Blank 
Duplicate of 050064-004 LFR-DFl -BH 1-7 -MS/MD 
Matrix Spike of050064-004 LFR-D.Fl-BHl-7-MS/MD 
MatrilC. Spike Duplicate of050064-004 LFR-DFl-BHl-7-
MS/MD 
Laboratory Control Sample 

The instrument was properly calibrated. The instrUment was calibrated as follows: drawers Al-G4 on 
513J/99, drawers Il-J4 on 2/3/9fJ. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the mauix spike were within the required acceptance limits. 
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Laboratory Control Samples; 
I 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within tile required acceptance limi.ls. 

Dilutions: 

None of the samples were diluted. 

Non. O>nformanee Reports: 

There were no Nonconformance Reports associated with this batch. 

General CollUllent: 

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due 
to moisture absorption. To minimize this interf~;rence, ilie salts are convened to oxides by heating 
the sample under a flame until a dull red color is obtained. The conversion to o1.ides stabilizes 
the sample weight and ensures that proper alpha/beta efficiencies are assigned for each sample. 
Volatile radioisotopes of carbm1. hydrogen, technetium, polonium and cesium may be lost during 
sample heating, especially to a dull red heat. 

GA~ASPECTROSCOPY 

Analytical Batch Number: 158553 

Analytical Method: HASL 300 

Laboratory Number 

9909228-03 
9909228-07 
9909228-10 
9909228-13 
9909228-16 
9909228-19 
9909228-22 
9909228-25 
91)09228-28 
990922g-31 
9909228-34 
9909228-37 
9909228-40 
9909228-43 
9909228-46 
9909228-49 
9909228-52 
9909228-55 
9909228-58 
QC649050 
QC64905l 
QC649052 

Sample Desctiption 

050109-004 B9938-SPl-BHl-9.5-S 
050049-004 SOLARDETOX-DF1-BH3-
050050-004 SOLADEXTOX-DF1-BH3-
050052-004 SOLARDETOX-DFJ-BH2-
050053-004 SOLARDETOX-DF1-.BH2-
050055-004 SOLARDETOX-DFl-BHl-
050056-004 SOLARDETOX-DFl·BHl-
050057-004 SOLAR 9981A-SP1-BHI 
050058-004 SOLAR 9981A-SPI-BHI 
050059-004 SOLAR9982-DW1-BH1-
050060-004 SOLAR 9982-DWl-BHI 
050061-004 SOLAR 9982-DWI-BHI 
050062-004 LFR-DFl-BHI-7-S 
050063-004 I..FR.-DFI-BHI-12-S 
050064-004 LFR-DFI-BHl-7-MS/MD 
050065-004 LFR-DF1-BH2· 7-S 
050066-004 LFR-DF1-BH2-12-S 
050067-004 LFR-DFI-BH3·7-S 
050068-004 LFR·DFI-BH3-12-S 
Blank 
Duplicate of 050064-004 LFR-DFI-BH 1-7-MS/MD 
Laboratory Cootrol Sample 
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Instrument Calibration: 

The instniment was properly calibrated. All gamma det~ctors were calibrated during February and 
March of 1999. 

Holding Time: 

All ~amples were Malyzl;;(i within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required iiCceptance limit. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the requiied acceptance limits. 

Sample. Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Gene.-al Comments: 

The following isotopes were not quantified due to low abundance: 9909228-0?;Th-231, 9909228-13; 
Th-23l, 9909228-l9;Th-23I,Fe-59, 9909228-25;Tb-231, 9909228-3l;Th-231, 990922B-40;Ac-228, 
Ra-228, 9909228-43;Ac-228,Ra-22&,Th-231, 990922&-52;Th-231, 9909228-SS;Th-231, QC649051; 
Ac-228,Th-231. The following isotopes were not quantified due to interference: 9909228-03;Ru-1<.l6. 

The above case narrative was re'tliewed b~~ Date: 7D.tJ119J 
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G~SPECIROSCOPY 

Analytical Batch Number: 15&575 

Analytical Method: EPI A-013 

Laboratory Number 

9909228-.59 
QC649l34 
QC649135 
QC649136 
QC649137 
QC64913& 

Instrument Calibration: 

Case Narrative for 
SANDIA- 99228W 

Sample Description 

050069-00S LFR-DFI-BH3-GS 
Blank 
Duplicate of050069-005 LFR-DF1-BH3-GS 
Matrix Spike of 050069-005 LFR-DF1-BH3-GS 
Matrix Spike Duplicate of050069-005 LFR-DFJ-BH3-GS 
Laboratory Control Sample 

The instrument was properly calibrated. All gamma calibrations were performed during February and 
March of 1999. 

Holding Time: 

AU samples were analyzed within the required holding time. 

Bla11ks: 

No target analytes were detected in the method blank above the required acceptance limit 

Spike Analyses: 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Sample§: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

General Comments: 

The following isotopes were not quantified due to low ~bundance: QC649134;Cs~ 13 7, Th-234,U-23 8, 
QC649135;Pb-2 I2,Th-232, Th-234, U-23 8. 

GROSS ALPHA/BETA 

Analydcal Batch Number: 158539 

Analytical Method: EPA 900.0 

Laboratory Number 

9909228-60 

SamJile De'lcrlption 

050069-006 LFR-DFI-BH3-GRAB 
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QC649007 
QC649008 
QC649009 
QC649010 

QC649011 

lnstrumeot Calibration: 

Blank 
Duplicate of 050069-006 LFR-DF1-BH3-GRAB 
Matrix Spike of 050069-006 LFR-DFI-BH3-GRAB 
Matrix Spike Duplicate of050069-006 LFR-DFI-BH3-
GRAB 
Laboratory Control Sample 

The instrument was properly calibrated. The instrument was calibrated as follows; drawers Al-G4 on 
5!31199, drawers ll-J4 on 2/3/99. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

All analyte recoveries in the man-ix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non ConforJWUJce Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comment: 

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due 
ID moisture absorption. To minimize this interference, the salts are converted to oxides by bearing 
lhe sample unlkr a flame until a du\1 red culor is obtained. The conversiun to oxides s.tabi1i2.es 
the sample weight and ensures tbat proper alpha/beta c:fficiencie.s arc assigned for each sample. 
Volatile radioisotopes of carbon. hydrogen, technetium, polonium and cesium may be. lost during 
sample heating, especially to a dull red heat. 

The above case narrative was reviewed b~ /1~ Date:10c±m7 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNlS003% Lab. Sample ID: 990922%% Repott Date: October Oi, 1999 Page 29 ofJ3 

-·· ·-------~- .. ------ .. _, .. ------- ·------- ·-
SamplrdParameter Type Batch NOM Sample Qual QC Units JU>D% REC% Range An:aJ.,st Date Time 
------·---·------ ·-----
'llilcliolopcal 
QC649007 BLANK 158539 

Gross Alpha u 0.132 pCi/1 TMC 10!01/99 1336 

Nonvolarile Beta u -0.137 pCin 
Weigbc of Sample, A&B 4.20 mg 

QC649391 BLANK 151!646 
Grms Alpha 1.59 pCi!g TMC 09130199 J 800 
Nonvolaule Beta 3.J3. pCi/g 

Weight of Sample. A&B 0.800 mg 
QC649396 BLANK 158647 

Gross Alpha u 0.141 pCifg SRB 09!29199 1545 

Nonvolatile Beta u 0.09 pCi/g 

Weight of Sample, A&B LSD mg 
QC649008 9909228-60DUP 158539 

Gross Alpha u 0.213 pCul 0.00 (0.00- 20.0) TMC 09!30199 0213 

Nonvolatile Beta u 0.0671 pCi/1 0.00 (0.00 - 20.0) 

QC649392 9909228-03DUP 158646 

GrcM Alpha 10.2 pCifg 32.3 .. (0.00- 200) TMC 09f30/99 !BOO 
Nonvolatile Beta 31.7 pCi!g 9.74 (0.00- 20.0) 

QC649397 99092:28-46DUP 158647 

Gross Alpha 6.96 pCi/g 4-7.2** {0.00- 200) SRB 09/29199 14-50 

Nonvolatile .Beta ILl pCi/g 9.24 (0.00- 20.0) 

QC649011 LCS 158539 

Gross Alpha 90.5 108 pCi/l 119 (75.0 - 125.) TMC 10/06/99 1311 

Nonvolatile Beta 83.7 94.2 pCiJl 112 (75.0- 125.) 
QC649395 LC:S 158645 

Gross Alpha 38.5 38.2 pCUg 99.3 (75.0- 125.) TMC 10104199 2104 

Nonvolatile Be{B. 335 30.3 pCifg 90.5 (75.0 -125.) 

QC649400 LCS 158647 
Gross Alpha 36.2 41.7 pCifg 115 (75.0- 125.) SRB 09/29/99 !54:5 
Nonvolarik Beta 33.5 36.3 pCi/g 108 (75.0 - 125.) 

QC649009 9909228-60MS 158.539 

Gross Alpha llll u -0.000285 192 pCifl 106 (75.0- 125.) TMC 09129199 1803 
Nonvolatile Beta 168 U0.417 161 pCiJJ 96.2 (75.0 -125.) 

QC649393 9909228-0JMS 158646 
Gross Alpha 296 7.34 270 pCi/g 88.9 (75.0- 125.) TMC 09/30/99 1700 

Nonvolatile Beta 258 28.8 287 pCifg 100 (75 0- 125.) 

QC649398 990912~5 158647 

Gross Alpha 292 11.3 283 pCi!g 93.1 (75.0- 125 .) SRB 09129!99 154.5 
Nonvolatile Beta 270 10.1 263 pCi/g 93.6 (75.0- 125.) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNL.S00396 Lab. Sample ID: 9909228% Report Date: October 07, l 999 l'age30 o[3) 

Sample./Parameter NOM Sample Qual QC Units RPD% REC% Ranr;e Analyst Date Time 

QCM90JO 9909228-60M SD 158539 

Gross Alpha 181 u -0.000285 215 pCi!l ll.5 119 (0. 00 - 2.0.o) TMC I0/06/99 1130 

Nonvolatile .Beta 167 U0.417 198 pCill 20.7•• 11'1 (0 00- 20.0) 
QC649394 9909228-03MSD 158646 

Gross Alpha 296 7.34 277 pCilg 2.47 9l.l (0.00- 20.0) TM C 09/30/99 1700 
Nonvolatile E eta 258 28.3 259 pCUg 11.7 89.3 (0.00- 20.0) 

QC649399 99092Z8-46MSD 158647 
Gross Alpha 307 113 337 pCi/g 13.3 106 (0.00- 20.0) SRB 09129/99 1545 

Nonvolatilt Beta 2&4 10.1 276 pCiJg O.l31 93.7 (0. 00 - 20.D) 

QC6490SO BLANK 158553 
Americium-241 U0.0119 pCilg EJB 09/20/99 1237 

Cesium-137 0.0373 pCilg 

Cobalt-60 u -0.00164 pCiJg 
Actinium-228 0.106 pCilg 
Cerium-144 u 0.0208 pC>./g 
Cesium-134 u -0.00928 pCi!g 

Chromium-51 u 0.0101 pCilg 

Iron-59 u 0.0185 pCilg 
Lead-2.12 0.0409 pCilg 
Lead-214 u 0.0312 pCi!g 
Pocassium-40 u 0.218 pCi/g 

Rad.ium-226 u 0.0170 pCiJg 

Radium-228 0.106 pCiJg 

Rutheniurn-103 u 0.0105 pCilg 
Ruthenium-] 06 u -0.0%2 pCilg 
Thoriurn-231 u 0.0115 pCilg 
Thorium-232 0.0405 pCi/g 

Thorium-234 u 0.245 pCilg 
Uranium-235 0.116 pCi/g 
Uranium-238 u 0.245 pCi/g 
Yttrium-88 u -0.0291 pCi/g 

Zirconium-95 u -0.0251 pCilg 
QC649134 BLANK 158575 

Americ:ium-241 u 3.05 pCi!L EJB 09120/99 1925 
Cesium-137 u 000 pCi!L 
Cobalt-60 196 pCifL 
Actinium-228 u 7.11 pCi/L 
Cerium-l44 u 6.06 pCifL 
Cesium-134 u -4.37 pCifL 

Chromium-51 u 4.94 pCi/L 
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QC Summary Rtport 

Project De.scnption: RfP lfAJ24BOA 

cc: SNLS00396 Lab. Sa:nple !D: 9909228% Report Dale: Occobc:r 07. 1999 Pagdl of33 

~--- ~-·--· -·· .. --
Sample!Pat2Dltter Type Batch NOM 5a!1Jp1e Qual QC Units RPD'1:. REC% R.ange Analyst Date Time 

·----
Iron-59 u -2.41 pCi/L EJB rfJ/20199 1925 
Lead-212 4.'~6 pCi/L 

Lead-2!4 8.63 pCi/1.. 

Pota.ssiurn-40 !) 5.56 pCi/L 

Radiurn-226 5.12 pCiJL 

Radium-228 u 7.ll pCiiL 

Ruthenium-! 03 !) -0.647 pCi/l.. 

Ruthenium-! 06 u 18.1 pCilL 

Thorium-231 u 2.45 pCiiL 

Thorium-232 4.97 pCiiL 

Thoriurn-234 u 0.00 pCilL 

Uranium-235 u 9.99 pCiJL 

Umnium-238 u 0.00 pCi/L 
Ylllium-88 u 0.213 pCi/L 
Zin::onium-95 u 1.6J pCi/L 

QC64905! 9909218-46DUP 158553 
Americium-241 u -0.0742 pCi/g 0.00 [0.00 - 20.0) EJB rfJ/20!99 1238 

Cesium-137 u -0.00336 pCifg 0..00 (0.00 - 20.0) 

OJbalt-60 u -{)_00299 pCifg o.oo (0.00 - 20.0) 
Actinium-228 u 0.00 pCi/g 0.00 (0.00- 20,0) 

Cerium-144 u 0.0492 pCi/g 0.00 (0.00- 20.0) 
Cesium-134 u 0.()()]74 pCilg 0.00 (0.00 - 20.0) 

Chromium-51 u 0.114 ?(:ilg 0.00 (0.00- 20.0) 

Iron-59 u 0.0321 pCiig 0.00 (0.00 - 20.0) 

Lc.ad-212 0.297 pCilg 8.72 
(0.00- 10.0) 
(0.00 - 20.0) 

Lead-214 0.807 pCilg 11.5 (0.00- 20.0) 
Potassi um--40 4.62 pCUg 6.68 (0.00 - '20.0) 
Radium-226 O.i09 pCifg 2.09 (0.00. '20.0) 
Radium-228 0.227 pCilg 100 (0.00 -20.0) 

Rutheruum-l03 u -0.00178 pCilg 0.00 (0.00 -20.0) 

Rllthenium-106 u -0.0113 pCLig 0.00 (0.00- 20 0) 

Thmillm-231 u 0.00 pCVg 0.00 (0 00- 20.0) 

Thonum-232 0.29'2 pCilg 8.69 
(0.00- 20.0) 
(0.00- 20.0} 

1'11orillm-234 u 00837 pCiig 2.00 [000. 20.0) 
Ur.lnium-235 (J -0.03&1 pCiig 000 (0.00- 20.0) 
Urunium-238 UO.OB37 pCi/g 200 (0 00- 20.0) 
Ymium-88 u 0.0102 pCi/g 0.00 (0.00- 20.0) 

Zircorlium-95 0.0552 pC'tlg 0.00 (0.00- 20.0) 

QC649!35 9909228-59D UP 158575 

Amerir:ium-241 2.62 pCiJL 0.00 {0.00 - 20.0) EJB 09nl/99 1812 

310 



QC Summary R.eport 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample 10: 99{)9228"1'• RetJOrt Date: October07,1999 Page 32 of 33 

Slllbple/Paramet"r TYJI" Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Dale Time 
., -- ----·- ---

Cesium-137 u 3.28 pCi/L 0.00 (0.00 - 20.0) EJB 09121199 1812 

Cobalt-DO u -1.46 pOlL 0.00 (0.00 - 20.0) 

Actinium-228 u 5.83 pCi/L 0.00 (0.00 - 20.0) 

Ccrium-144 u 1.03 pCi/L 0.00 (0.00 - 20.0) 

Cesium-134 u 0.931 pC'I/L 0.00 (0.00 - 20.0) 

Chromium-51 u -14.Q pCiiL OJJO (0.00- 20.0) 

Iron-59 u 3.41 pCiiL 0.00 (0.00 - 20.0) 

Lead-212 u 0.00 pCiiL 0.00 (0.00 - 20.0) 

Lead-214 8.96 pCiiL 0.00 (0.00- 20.0) 

Polassium-40 36.1 pCiiL 0.00 (0.00 - 20.0) 

Radium-226 8.45 pOlL 0.00 (0.00- 20.0) 

Radium-228 u 5.83 pCifL 0.00 {0.00 - 20.0) 

Ruthenium-] 03 4.38 pCiiL 0.00 (0.00- 20.0) 

Ruthemum-106 u -7.07 pCi/L 0.00 (0.00- 20.0) 

Thoriurn-231 u 9.27 pCi/L 0.00 (0.00 - 20.0) 

ThOriurn-232 u 0.00 pCi'L 0.00 (0.00 - 20.0) 

Thorium-234 u 0.00 pCilL 0.00 (0.00 - 20.0) 
Uranium-235 u 8.44 pCi/L 0.00 (0.00- 20.0) 

Uranlum-23'& u 0.00 pCi/L 0.00 {0.00 - 20.0) 

Yttrium-88 v 0.156 pCilL 0.00 (0.00 -20.0) 

zn-conium-95 10.3 pCi/L 0.00 (0.00 . 20. 0} 

QC64.9052 LCS 15855:3 

Arnericium-241 1140 1080 pCiJg 94.2 (75.0- ! 25.) EJB Wl2(){99 173 8 
Cesium-137 441 464 pCilg !05 (75.0- 125.) 

Cobalt-60 702 709 pCi/g 101 (75.0- J 25.) 

QC649!38 LCS 158575 

Americium-241 852 1040 pCifL 122 (75.0 -125.) EJB 09:20/99 1959 

Cesium-137 329 329 pCi/L 100 (75.0- 125.) 
Coba1t-60 484 465 pCi!L 96.2 (75.0- 125.) 

QC649136 9909228-59MS 158575 

Amencium-241 8520 u 1.59 9540 pCi/L !12 (75.0- I 25.) EJB 09/20/99 1956 

Cesium-137 3290 U0.372 3510 pCi!L 107 (75.0 - 125.) 

Cobalt-60 4860 5.86 5000 pCifL 103 (75.0- J 25.) 

QC649137 9909228-59MSD 158575 

Americ:iurn-241 8520 u 1.59 8720 pCi!L 9.02 102 (0.00 - 20.0) EJB 0912!/99 !842 

Cesium-137 3290 U0.372 3500 pCi!L 0.218 l01j (0.00 - 20.0) 
Cobalt-<iO 4860 5.86 5260 pCi/L 5.22 108 (0.00- 20 0) 
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QC Summary Report 

Project Description: RFP #AJ2480A 

cc: SNLS00396 Lab. Sample ID: 9909228% Report Date.: October 07, 1999 

------ ----·-----· ·-----
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range 

-----

Notes: 

The qualifiers in this report are defined as follows: 

I indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates pr<:::sence of analyte < DL (Detect Limit) 

nla indicates that spike ~covery limits do not apply when 

sample concentration exceeds spike cone by a factor of 4 or more 

Page 33 of 33 

Analyst Date Time 
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National Nuclear Security Administration 
Sandia Site Office 

P. 0. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete (CAC) for Drain and Septic Systems 
(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1116, and 1117. DOE is 
also submitting responses to Requests for Supplemental Information (RSis) for 
SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA 10 No. 
NM5890110518. These documents are compiled as DSS Round 10 and CAC 
(formerly No further Action [NFA]) Batch 28. 

This submittal includes descriptions of the site characterization work and risk 
assessmentsforDSSAOCsandSWMUs 1094,1095,1114,1115,1116,1117,140, 
147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no 
significant risk to human health under both the industrial and residential land-use 
scenarios; and (2) that there are no ecological risks associated with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these nine sites. 

If you have any questions, please contact me at (505) 845-6036, or John Gould at 
(505) 845-6089. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
L. King, USEPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
J. Volkerding, DOE-NMED-08 (2 copies) 

cc w/o enclosure.: 
T. Longo, NNSNNA-56 
F. Nimick, SNL, MS 1089 
P. Freshour, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
R. E. Fate, SNL, MS 1 089 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU} 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA} was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNL/NM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNL/NM ER 
personnel and New Mexico Environment Department (NMED}/Hazardous Waste Bureau (HWB} 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by the NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNLINM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP), Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1117: BUILDING 9982 DRYWELL 
(SOLAR TOWER COMPLEX) 

2.1 Summary 

The SNL/NM ER Project conducted an assessment of DSS Site 1117, the Building 9982 
Drywell. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the drywell present at the site. This report provides documentation that the site 
was specifically characterized, that no significant releases of contaminants to the environment 
occurred via the Building 9982 drywell, and that it does not pose a threat to human health or the 
environment under either the industrial or residential land-use scenarios. 

Current operations at the site are conducted in accordance with applicable laws and regulations 
that are protective of the environment. During an inspection on April 2005, the Building 9982 
floor drains were found to be plugged with concrete so that the drywell has been effectively 
abandoned in place. 

Review and analysis of all relevant data for DSS Site 1117 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls 
(NMED April 2004) is recommended for DSS Site 1117 based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description . 

DSS Site 1117 is located at the Solar Tower Testing Complex on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. 
The site is located approximately 1,300 feet northwest of the solar tower (Figure 2.2.1-1 ). The 
abandoned drywell is on the northwest corner of Building 9982 and consisted of a gravel-filled 
hole approximately 4 feet in diameter and 11 feet deep (Figure 2.2.1-2). Construction details 
are based upon engineering drawings (SNL/NM 1980), site inspections, and auger drilling 
during sample collection at the site. The system received discharges from floor drains in 
Building 9982, approximately seven feet to the south. 

The surface geology at DSS Site 1117 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluviat fan materials originated in the Manzanita Mountains east of 
DSS Site 1117, and typically consist of a mixture of silts, sands, and gravels that are poorly 
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sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest drainage lies north of the site and terminates in a playa just west of KAFB. No perennial 
surface-water bodies are present in the vicinity of the site. Average annual rainfall in the 
SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). 

The site lies at an average elevation of approximately 5,579 feet above mean sea level 
(SNL/NM April 2003). Depth to groundwater is estimated to be approximately 150 feet below 
ground surface (bgs) based upon mid-1990s water-level measurements taken in monitoring well 
STW-1 located approximately 2,150 feet west of the site before it was plugged and abandoned 
in 1997. Groundwater flow is thought to be generally to the west in this area (SNL/NM April 
2004 ). The nearest production wells to DSS Site 1117 are KAFB-4 and KAFB-11, which are 
approximately 5.5 and 5.2 miles to the northwest, respectively. The nearest groundwater 
monitoring well is NMED-1, approximately 4,450 feet southeast of the site. 

2.2.2 Operational History 

Available information indicates that Building 9982 was constructed in 1980 (SNL/NM March 
2003) and it is assumed the drywell was constructed at the same time. Building 9982 is 
currently known as the 5 MW Solar Assembly Building. Because operational records are not 
available, the site investigation was planned to be consistent with other DSS site investigations 
and to sample for possible COCs that may have been released during facility operations. A site 
inspection in August 1999 determined that the Building 9982 floor drains that discharged to the 
drywell had been plugged with concrete, so the drywell has been effectively abandoned in 
place. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1117 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1117 is industrial (DOE and USAF March 1996). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

In August 1999 subsurface soil samples were collected from one boring drilled through the 
center of, and beneath the drywall pit. In April 2005, subsurface soil samples were collected for 
volatile organic compounds (VOCs) from one boring through the center of, and beneath, the 
drywall, and two borings adjacent to the drywall (Investigation 1 ). Investigation 1 was required 
by the NMED/HWB to adequately characterize the site and was conducted in accordance with 
procedures presented in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) 
described in Chapter 1.0. This investigation is discussed in the following section. 

3.2 Investigation 1-Soil Sampling 

In August 1999, soil sampling was conducted in accordance with the rationale and procedures 
in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) approved by the 
NMED. On August 30 and 31, 1999, soil samples were collected from one borehole drilled 
through the center of, and beneath the drywall. On April 14 and 18, 2005, additional samples 
for VOC analysis only were collected from the approximate original borehole location through 
the center of, and beneath, the drywall and, because of subsurface refusals, from two additional 
boreholes adjacent to the seepage pit. Soil boring locations are shown in Figure 2.2.1-2. 
Figure 3.2-1 shows soil samples being collected at DSS Site 1117. A summary of the 
boreholes, sample depths, sample analyses, analytical methods, laboratories, and sample dates 
is presented in Table 3.2-1. 

DSS Site 1117 was one of five shallow groundwater DSS sites that had 2-butanone soil sample 
concentrations above the 10-parts-per-billion (micrograms/kilogram) VOC trigger level specified 
in the SAP (SNL/NM October 1999), and therefore required additional sampling. The samples 
collected at these five sites were all analyzed at the same time, and the laboratory reported 
detections of the same three VOCs (2-butanone, methylene chloride, and toluene) at similar 
concentrations for all five sites. Because these compounds are recognized by the U.S. 
Environmental Protection Agency (EPA) as typical laboratory contaminants, it was suspected 
that the VOC detections might be the result of a laboratory artifact or other analytical problem, 
rather than soil contamination. After meeting with the NMED, it was decided to resample DSS 
Site 1117 and the other four sites for VOCs only. At DSS Site 1117, it was agreed that 
additional VOC samples would be collected at the original 1999 sample location and depth, and 
additional samples would be collected at 5 and 10 feet below the original sample depths 
(Figure 2.2.1-2) (Cooper March 2005). The resampling at DSS Site 1117 was conducted on 
April14 and 18, 2005. However, due to subsurface refusals below the original sample depths, 
some of the April 2005 samples had to be collected from two additional step-out boreholes 
approximately 2.5 and 4 feet away, respectively, from the sides of the drywall. Figure 3.2-2 
shows the locations of the three boreholes drilled at DSS Site 1117. Because no VOCs were 
detected in the April 2005 samples, it was concluded that the 1999 VOC samples were probably 
affected by laboratory contamination. Therefore, the 1999 VOC data were replaced with the 
2005 VOC analytical results in the data tables and in the risk assessment. 
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Figure 3.2-1 
Auger drilling through the gravel aggregate to collect additional soil samples for 

VOC analysis at DSS Site 1117, the Building 9982 Drywell at the 
Solar Tower Complex. View to the east. April14, 2005 
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Figure 3.2-2 

The three soil borehole locations at DSS Site 1117, Building 9982 drywell at the 
Solar Tower Complex. The two pink pin flags mark the original August 30, 1999 borehole 

location at the center of the drywell. The two additional boreholes drilled during the 
April 2005 resampling are marked by the DSS Site 1117 sign post and the orange pin flag. 

View to the east. April 18, 2005 
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Table 3.2-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 
DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) Soil Samples 

Sampling Area 
Drywell 

aEPA November 1986. 
bHASUEML 1957. 

Number of 
Borehole 
Locations 

2 

1 

1 

1 

1 

1 

1 

1 

1 

bgs = Below ground surface. 
DSS = Drain and Septic Systems. 

Top of Sampling 
Intervals in Each 

Borehole 
(ft bgs) 
11 '16 

11' 16 

11' 16 

11' 16 

11' 16 

11' 16 

11' 16 

11' 16 

11' 16 

EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 

Total Number of 
Soil Samples 

4 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

2 + 1 Duplicate 

HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Analytical Parameters and Analytical 
EPA Methodsa Laboratory 

VOCs GEL 
EPA Method 8260 
SVOCs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds GEL 
EPA Method 8330 
RCRA Metals GEL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyanide GEL 
EPA Method 9012A 
Gamma spectroscopy GEL 
HASL-300b 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

! 

Date Samples 
Collected 
04-14-05 
04-18-05 
08-30-99 
08-31-99 
08-30-99 
08-31-99 
08-30-99 
08-31-99 
08-30-99 
08-31-99 i 

08-30-99 
08-31-99 
08-30-99 
08-31-99 
08-30-99 
08-31-99 

08-30-99 
08-31-99 

----



3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample the boreholes at two depth intervals. In the borehole 
drilled through the center of the drywell, the shallow sample interval started at the estimated 
base of the gravel aggregate at the drywell bottom, and the lower (deep) interval started at 
5 feet below the top of the upper sample interval. Once the auger rig had reached the top of the 
sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe TM sampling tube 
lined with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 or 4 feet to fill the tube with soil. 

Once the sampling tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNL/NM operating 
procedures and transported to an off-site laboratory for analysis. 

3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1117 are presented and discussed 
in this section. 

Because of the laboratory contamination concerns regarding the 1999 VOC data, and because 
the site was resampled, the original 1999 VOC data were replaced with the 2005 VOC analytical 
results in the data tables and in the risk assessment. 

VOC analytical results for the four samples and one duplicate collected in April 2005 from the 
drywell boreholes are summarized in Table 3.2.2-1. Method detection limits (MDLs) for the 
VOC soil analyses are presented in Table 3.2.2-2. No VOCs were detected in any sample 
collected at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples and one 
duplicate collected in August 1999 from the drywell borehole are summarized in Table 3.2.2-3. 
MDLs for the SVOC soil analyses are presented in Table 3.2.2-4. No SVOCs were detected in 
any sample collected. 

AU9-05fWP/SNL05:r5754.doc 3-8 840857.03.01 09/13/05 5:14PM 



Table 3.2.2-1 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, VOC Analytical Results 
April2005 

(Off-Site Laboratory) 

Sample Attributes VOCs 
Record Sample (EPA Method 8260a) 

Numberb ER Sample ID Depth (ft) (11g/kg) 
608532 9982-DW1-BH1-11-S 11 ND 
608532 9982-DW1-BH1-11-DU 11 ND 
608532 9982-DW 1-BH 1-16-S 16 ND 
608532 9982-DW1-BH2-11-S 11 ND 
608532 9982-DW1-BH2-16-S 16 ND 

Quality Assurance/Quality Control Sample (11g/L) 
608532 1 095-DSS-TB-1 c NA ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cER sample ID reflects the final site for VOC samples included in this shipment. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
11g/kg = Microgram(s) per kilogram. 
11g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table 3.2.2-2 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
April2005 

(Off-Site Laboratory) 

EPA Method 82608 

Detection Limit 
Analvte (ll_g!'W 

Acetone 2.58 
Benzene 0.33 
Bromodichloromethane 0.2 
Bromoform 0.3 
Bromomethane 0.5 
2-Butanone 1.7 
Carbon disulfide 1.25 
Carbon tetrachloride 0.2 
Chlorobenzene 0.2 
Chloroethane 0.5 
Chloroform 0.2 
Chloromethane 0.5 
Dibromochloromethane 0.3 
1, 1-Dichloroethane 0.3 
1 ,2-Dichloroethane 0.25 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.3 
1 ,2-Dichloropropane 0.3 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethylbenzene 0.2 
2-Hexanone 1.52 
Methylene chloride 2 
4-Methyl-2-pentanone 1.09 
Styrene 0.2 
1,1 ,2,2-Tetrachloroethane 0.25 
T etrachloroethene 0.2 
Toluene 0.29 
1,1, 1-Trichloroethane 0.3 
1,1 ,2-Trichloroethane 0.3 
T richloroethene 0.25 
Vinyl acetate 1.25 
Vinyl chloride 0.5 
Xylene 0.4 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.2.2-3 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (ft) 
602817 9982-DW1-BH1-11-S 11 
602817 9982-DW1-BH1-11-DU 11 
602817 9982-DW1-BH1-16-S 16 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
Jlg/kg 
ND 
s 
svoc 

AU9-051WP/SNL05:r5754.doc 

= Microgram(s) per kilogram. 
=Not detected. 
= Soil sample. 
= Semivolatile organic compound. 

3-11 

SVOCs 
(EPA Method 8270a) 

(Jlg/kg) 
ND 
ND 
ND 
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Table 3.2.2-4 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (Jlg/kg) 
Acenaphthene 160 
Acenaphthylene 147 
Anthracene 86.7 
Benzo( a )anthracene 66.7 
Benzo( a )pyrene 73.3 
Benzo(b )fluoranthene 143 
Benzo(Q,h,i)perylene 80 
Benzo(k)fluoranthene 133 
4-Bromophenyl phenyl ether 117 
Butylbenzyl phthalate 90 
Carbazole 153 
4-Chlorobenzenam ine 153 
bis(2-Chloroethoxv)methane 170 
bis(2 -Chloroethyl )ether 53.3 
bis-Chloroisopropyl ether 103 
4-Chloro-3-methylphenol 127 
2-Chloronaphthalene 173 
2-Chlorophenol 157 
4-Chlorophenyl phenyl ether 147 
Chrysene 53.3 
m,p-Cresol 153 
o-Cresol 63.3 
Dibenz[a,h]anthracene 83.3 
Dibenzofuran 133 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 130 
1 A-Dichlorobenzene 61 
3,3' -Dichlorobenzidine 277 
2,4-Dichlorophenol 177 
Diethylphthalate 76.7 
2,4-Dimethylphenol 110 
Dimethylphthalate 110 
Di-n-butyl phthalate 73.3 
1 ,2-Diphenylhydrazine 56.7 
Dinitro-o-cresol 100 
2,4-Dinitrophenol 367 
2,4-Dinitrotoluene 117 
2,6-Dinitrotoluene 140 
Di-n-octyl phthalate 173 
bis(2-Ethylhexyl) phthalate 300 
Fluoranthene 66.7 
Fluorene 113 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Analyte (flg/kg) 

Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachlorocyclopentadiene 193 
Hexachloroethane 133 
In de no( 1 ,2,3-cd)pyrene 80 
lsophorone 147 
2-Methylnaphthalene 203 
Naphthalene 157 
2-Nitroaniline 66.7 
3-Nitroaniline 83.3 
4-Nitroaniline 103 
Nitrobenzene 133 
2-Nitrophenol 180 
4-Nitrophenol 110 
n-Nitrosodiphenylamine 20.7 
n-Nitrosodipropylam ine 130 
Pentachlorophenol 56.7 
Phenanthrene 60 
Phenol 56.7 
P_yrene 73.3 
1 ,2 ,4-T richlorobenzene 187 
2,4,5-Trichlorophenol 153 
2,4,6-T richlorophenol 76.7 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method Detection Limit. 
11g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-5 
Summary of DSS Site 1117, Building 9982 Drywell {Solar Tower Complex) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

{Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Numberb ER Sample ID Depth (ft) (flg/kg) 
602817 9982-DW1-BH1-11-S 11 NO 
602817 9982-DW 1-BH 1-11-DU 11 NO 
602817 9982-DW1-BH1-16-S 16 NO 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
OW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
11glkg = Microgram(s) per kilogram. 
NO = Not detected. 
PCB = Polychlorinated biphenyl. 
S =Soil sample. 

Table 3.2.2-6 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte (llq/kq) 
Aroclor-1016 1.22 
Aroclor-1221 2.82 
Aroclor -1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor -1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
11glkg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Polychlorinated biphenyl (PCB) analytical results for the two soil samples in August 1999 and 
one duplicate collected in 1999 from the drywell borehole are summarized in Table 3.2.2-5. 
MDLs for the PCB soil analyses are presented in Table 3.2.2-6. No PCBs were detected in any 
sample collected. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples and one duplicate 
collected in August 1999 from the drywell borehole are summarized in Table 3.2.2-7. MDLs for 
the HE soil analyses are presented in Table 3.2.2-8. No HE compounds were detected in any 
sample collected. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples and one duplicate collected in August 1999 from the drywell 
borehole are summarized in Table 3.2.2-9. MDLs for the metals in soil analyses are presented 
in Table 3.2.2-10. None of the metal concentrations detected in the samples exceed their 
corresponding NMED-approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples and one duplicate collected in August 
1999 from the drywell borehole are summarized in Table 3.2.2-11. MDLs for the cyanide soil 
analyses are presented in Table 3.2.2-12. Cyanide was not detected in any sample collected at 
this site. 

Radio nuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples and one 
duplicate collected in August 1999 from the drywell borehole are summarized in Table 3.2.2-13. 
No activities above NMED-approved background levels were detected in any sample analyzed. 
However, although not detected, the minimum detectable activity (MDA) for one uranium-235 
analysis exceeded the background activity. Even though the MDA may be slightly elevated, the 
value is still very low, and the risk assessment outcome for the site is not significantly impacted 
by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples and one duplicate collected 
in August 1999 from the drywell borehole are summarized in Table 3.2.2-14. No gross alpha or 
beta activity was detected above the background levels (Miller September 2003) in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 
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Table 3.2.2-7 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a} 

Number!> ER Sample ID Depth (ft) (!!g/kg) 
602817 9982-DW1-BH1-11-S 11 ND 
602817 9982-DW1-BH1-11-DU 11 ND 
602817 9982-DW1-BH1-16-S 16 ND 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
~tg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 

AU9.fJ5/WP/SNL05:r5754.doc 3-16 840857.03.01 09/13105 5:14PM 



Table 3.2.2-8 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 83308 

Detection Limit 
Analyte (j.tq/kg) 

2-Amino-4,6-dinitrotoluene 6.6 
4-Amino-2,6-dinitrotoluene 5.5 
1,3-Dinitrobenzene 4.1 
2,4-Dinitrotoluene 6.2 
2,6-Dinitrotoluene 6.5 
HMX 5.3 
Nitrobenzene 5.2 
2-Nitrotoluene 7.8 
3-Nitrotoluene 11 
4-Nitrotoluene 11 
RDX 9.7 
Tetryl 7.5 
1,3,5-T rinitrobenzene 6.6 
2,4,6-Trinitrotoluene 5.7 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
1-lg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.2.2-9 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, Metals Analytical Results 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (ft) 
602817 9982-DW1-BH1-11-S 11 
602817 9982-DW1-BH1-11-DU 11 
602817 9982-DW1-BH1-16-S 16 

Background Concentration-Coyote Test Field 
Supergroupc 

8 EPA November 1986. 
b Analysis request/chain-of-custody record. 

coinwiddie September 1997. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
OW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J = Estimated concentration. 

Arsenic 
3.2 

3.89 
4.45 

7 

August 1999 
(Off-Site Laboratory) 

Metals (EPA Method 6000/7000/7196A8
) (mg/kg) 

Barium Cadmium Chromium Chromium (VI) Lead Mercury 
85.7 J NO (0.0365) 3.84 0.105 J (0.191) 5.78 0.00603 J (0.0249) 
113 J NO (0.0362) 4.75 NO (0.0328) 8.3 0.003 J (0.0279) 
43.9 J NO (0 0373) 5.31 0.0479 J (0.192) 9.22 NO (0.00194) 

214 0.9 12.8 NC 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

Selenium Silver 
NO (0.26) 0.474 J (0.481) 
ND(0.257) 0.492 J 
NO (0.265) 0.47 J (0.49) 

<1 <1 



Table 3.2.2-10 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.433-0.446 
Barium 0.0514-0.0529 
Cadmium 0.0362-0.0373 
Chromium 0.0724-0.07 45 
Lead 0.15-0.154 
Mercury 0.00168-0.00194 
Selenium 0.257-0.265 
Silver 0.0571-0.0588 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-11 
Summary of DSS Site 1117. Building 9982 Drywall (Solar Tower Complex) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Number!> ER Sample ID Depth (ft) (mg/kg) 
602817 9982-DW1-BH1-11-S 11 NO 
602817 9982-DW1-BH1-11-DU 11 NO 
602817 9982-DW1-BH1-16-S 16 NO 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate 
OW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 

Table 3.2.2-12 
Summary of DSS Site 1117. Building 9982 Drywall (Solar Tower Complex) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.138 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
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Table 3.2.2-13 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (HASL-300a)(pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Numberb ER Sample ID Depth (ft) Result 
602817 9982-DW1-BH1-11-S 11 ND (0.0321) 
602817 9982-DW1-BH1-11-DU 11 ND (0.0643) 
602817 9982-DW1-BH1-16-S 16 ND (0.0221) 

Background Activity-Coyote Test Field and 0.079 
Southwest Area Supergroupsd 

Note: Values in bold exceed background soil activities. 
aHASLIEML 1957. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 

Errore Result Errore Result 
-- 0.698 0.0931 0.14 
-- 0.794 0.135 ND (0.324 
-- 0.478 0.0632 0.0812 

NA 1.01 NA 0.18 

dDinwiddie September 1997. Cesium-137, thorium-232, and uranium-238 values from the Southwest Area Supergroup. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW = Drywell. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HASLIEML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
ND () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 

= Error not calculated for nondetect results. 

Errore 
0.138 

--
0.106 

NA 

Uranium-238 
Result Errore 
0.79 1.18 
0.58 1.56 

ND (0.563) --
1.4 NA 



Table 3.2.2-14 
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 

August 1999 
(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.08 ) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result 
602817 9982-DW1-BH1-11-S 11 9.75 
602817 9982-DW1-BH1-11-DU 11 4.57 
602817 9982-DW1-BH1-16-S 16 12.5 

Background Activity<! 17.4 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU =Duplicate sample. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA =Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Error<: Result Error<: 
3.19 20.8 3.3 
2.4 17.9 3.13 

3.82 20.5 3.83 
NA 35.4 NA 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicate, equipment blank 
(EB), and trip blank (TB) samples. Typically, samples were shipped to the laboratory in batches 
of up to 20 samples, so that any one shipment might contain samples from several sites. 
Aqueous EB samples were collected at an approximate frequency of 1 per 20 site samples. 
The EB samples were analyzed for the same analytical suite as the soil samples in that 
shipment. The analytical results for the EB samples appear only in the data tables for the site 
where they were collected. However, the results were used in the data validation process for all 
the samples in that batch. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear in the VOC data tables 
for the sites in that shipment. The results were used in the data validation process for all 
the samples in that batch. No VOCs were detected in the 2005 TB for DSS Site 1117 
(Table 3.2.2-1). 

As shown in Tables 3.2.2-1, 3.2.2-3, 3.2.2-5, 3.2.2-7, 3.2.2-9, 3.2.2-11, 3.2.2-13, and 3.2.2-14, 
to assess the precision and repeatability of sampling and analytical procedures, duplicate soil 
samples (designated 'DU') were collected and analyzed in at the off-site laboratory for VOCs, 
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SVOCs, PCBs, HE compounds, metals, hexavalent chromium, cyanide, gamma spectroscopy, 
and gross alpha/beta activity. No VOCs, SVOCs, PCBs, HE compounds, or cyanide were 
detected in either the primary or duplicate samples. Metals concentrations were similar in the 
primary and duplicate samples except for barium and lead being slightly higher in the duplicate 
and the mercury concentration in the primary being almost double that found in the duplicate. 
Hexavalent chromium was detected in the primary but not in the duplicate. Uranium-235 was 
detected in the primary, but was not detected in the duplicate. However the high MDA makes 
the comparison meaningless. Uranium-238 in the primary sample was detected at a 36 percent 
higher activity than that found in the duplicate. Similarly, gross alpha activity was twice as high 
in the primary as in the duplicate. 

No EB samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data Technical Operating Procedure" (TOP) 94-03, Rev. 0 
(SNL/NM July 1994), SNL/NM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). Annex A contains the data validation reports for the 
samples collected at this site. The data are acceptable for use in this request for a 
determination of CAC without controls. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1117. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1117, the Building 9982 Drywell, is based upon the 
COCs identified in the soil samples collected from beneath the drywell at this site. This section 
summarizes the nature and extent of contamination and the environmental fate of the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1117 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. No VOCs, SVOCs, PCBs, HE compounds, or 
cyanide were detected in any of the soil samples collected at this site. None of the eight RCRA 
metals were detected at concentrations above the approved maximum background 
concentrations for the SNL/NM Coyote Test Field Supergroup soils (Dinwiddie September 
1997). Hexavalent chromium was detected in the two primary soil samples, but because it does 
not have a quantified background screening concentration, it is unknown whether this COC 
exceeds background and it was considered further in the risk assessment process. 

None of the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels. However, the MDA value for one of the 
uranium-235 analyses exceeded the background activity. Finally, no gross alpha/beta activity 
was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the drywell. Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the drywell (Figure 4.2-1 ). The depth to 
groundwater at the site (approximately 150 feet bgs) most likely precludes migration of potential 
COCs into the groundwater system. The potential pathways to receptors include soil ingestion, 
dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1117. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1117. All potential COCs were 
retained in the conceptual model and evaluated in both the human health and ecological risk 
assessments. The current and future land use for DSS Site 1117 is industrial (DOE and USAF 
March 1996). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Table 4.2-1 
Summary of Potential COGs for DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) 

Number of 
COC Type Samplesa 

VOCs 5 
SVOCs 3 
PCBs 3 
HE Compounds 3 
RCRA Metals 3 
Chromium VI 3 
Cyanide 3 
Radionuclides Gamma Spectroscopy 3 
(pCi/g) Gross Alpha 3 

Gross Beta 3 
-

aN umber of samples includes duplicates and splits. 
bOinwiddie September 1997. 

COCs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Background 

None 
None 
None 
None 
None 

Chromium VI 
None 

Uranium-235 
None 
None 

Maximum 
Background Maximum 

Limit/Coyote Test Concentrationc Average 
Field Supergroupb (All Samples) Concentrationd 

!mo/kal (mq/kg) (mg/kq) 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NC 0.105 j 0.0564 
NC NA NA 

0.18 NO (0.324) NC1 

NA NA NA 
NA NA NA 

Number of 
Samples Where 

COCs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Backqround8 

None 
None 
None 
None 
None 

2 
None 

1 
None 
None 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
8 See appropriate data table for sample locations. 
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC =Constituent of concern. NC = Not calculated. 
DSS = Drain and Septic Systems. NO ( ) = Not detected above the MDA, shown in parentheses. 
HE = High explosive(s). PCB = Polychlorinated biphenyl. 
J = Estimated value. pCi/g = Picocurie(s) per gram. 
MDA =Minimum detectable activity. RCRA =Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC =Volatile organic compound. 
NA = Not applicable. 

I 

I 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1117. 

4.3 Site Assessment 

Site assessment at DSS Site 1117 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1117 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1117 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1117. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1117 has been recommended for an industrial land-use scenario (DOE and USAF 
March 1996). Because uranium-235 had an MDA above background, and hexavalent 
chromium and cyanide were detected above their nonquantified background values, it was 
necessary to perform a human health risk assessment analysis for the site, which included 
these COCs. Annex B provides a complete discussion of the risk assessment process, results, 
and uncertainties. The risk assessment process provide-s a quantitative evaluation of the 
potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1117 is 0.00 for the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1117 COCs is 2E-1 0 for an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 2.27E-10. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1117 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
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Site 1117 COCs is 5E-1 0 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk is 4.83E-10. Both the incremental HI and estimated incremental 
excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than the EPA guidance values; the estimated TEDE is 
2.0E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower 
than the EPA's numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding estimated 
incremental excess cancer risk value is 1.8E-7 for the industrial land-use scenario. 
Furthermore, the incremental TEDE for the residential land-use scenario that results from a 
complete loss of institutional controls is 5.3E-2 mrem/yr with an associated estimated 
incremental excess cancer risk of 5.3E-7. The guideline for this scenario is 75 mrem/yr 
(SNL/NM February 1998). Therefore, DSS Site 1117 is eligible for unrestricted radiological 
release. 

The incremental nonradiological and radiological carcinogenic risks are tabulated and summed 
in Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1117, Building 9982 Drywall (Solar Tower Complex) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.27E-10 1.8E-7 1.8E-7 
Residential 4.83E-10 5.3E-7 5.3E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex B, 
Sections IV, Vll.2, and Vll.2.1 ). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 
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All COCs at DSS Site 1117 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1117 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1117, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls (NMED April2004) is recommended for DSS 
Site 1117 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1117. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1117 

Soil Sample Data Validation Results 
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Data Validation Qualifiers and Descriptive Flags" 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A~ UJ, P~ U, B). 

Qualifiers 

I 

II 

n 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A2 

A3 

B 

Bl 

B2 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect. The analyte is a common laboratory 
con~t. 

The associated result is less than five times the concentration in any blank and 
is detcnnincd to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present. (Note: Resampling and reanalysis is necessmy for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory acc:uracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratocy accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratocy accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in c:alibration blank. 

Laboratocy precision measurements for the Laboratocy Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratocy precision measurements for the Matrix Spike Sample and associated 
duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

• · This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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ARCOC #602817/602820 ~~ ~~ 

Organic Analyses '1jl ·;: ..- ;:::. 

(VOCs) 
..-

ER Sample 10 

ARCOC #602820 

050109-001 69938-SP1-BH1-9.5-S UJ UJ 
050110-005 89938-SP1·BH1·9.5-TB UJ UJ 

ARCOC #602817 

050049-001 SOLARDETOX-DF1-BH3-5-S UJ UJ 
050050-001 SOLARDETOX-DF1-BH3-1 0-S UJ UJ 
050-052-001 SOLAROETOX-OF1-BH2-5-S UJ UJ 
050053-001 SOLARDETOX-DF1-BH2-10-S UJ UJ 
050055-001 SOlARDETOX-DF1-BH1-5-S UJ UJ 
050056.001 SOLARDETOX-OF1-BH1-10-S UJ UJ 

050057-001 SOlAR9981A-SP1-BH1-8-S UJ UJ 
050058-001 SOlAR9981A-SP1-BH1-13-S UJ UJ 
050059-001 SOlAR9982-DW1-BH1-11·S UJ UJ 

050060-001 SOlAR9982-DW1-BH1·11·0U UJ UJ 
050061-001 SOLAR9982-DW1-BH1-16-S UJ UJ 

050062·001 LFR..QF1-BH1·7·S UJ UJ 
050063-001 LFR-DF1-BH1-12-S UJ UJ 

050064-001 LFR-DF1·BH1·7·MSMSO UJ UJ 
050065-001 LFR..OF1-BH2·7·S UJ UJ 

050066-001 LFR·DF1·BH2·12·S UJ UJ 
050067-001 LFR-OF1-BH3-7-S UJ UJ 

050068-001 LFR-DF1-BH3-12-S UJ UJ 
050069-013 LFR-DF1-BH3-EB UJ UJ 
050069-014 LFR-DF1-BH3-TB UJ UJ 

~ •>'p-~/...Y/6'/'.F~ 



Site: No,.. - f R Se.p:b'w S \• S -\e.-.~· 
I 

Sample Findings Summary 

AR/COC: bO J. 8 I i /6 0 J. 8J.. 0 
(

f;.r.A bOlO~ ) 
(47011-'c 
qot~A 

Data Classification: Lor~ .... i '-S t 1 t q &A 

ERSample ID Analysis DV Qualifiers Comments 

~ ' »&\•: See c:ll..\+(J.,he J SDI'e.DJ. ~o~ d- ~r do.~ QW41M ICo..+ .~...,..$ 
" 

Do. \-o. a..r e.. C)L6!..o+a..b It- . 

Qc. fteo.Si.Ar-es o..~P~t b_ be aA~n\ACA.+e.. 

ER. Sample ID - This value is located on the AR/Chain of Custody. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS nwnber from the analytical data sheet. 

DV Qualifien -The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments -This is only to be used if a comment associated witlt the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods· AniotlS_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_N03, 
MEKC_HE, PCBRISC 

Reviewed by: .:c:?;; ·o. ~ .<"'>= Date: /.;?/It; /91> 
B-2 



Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UJ, P; U, B). 

qualifiers 

1 

Jl 

12 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

AI 

A2 

A3 

B 

Bl 

B2 

B3 

p 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: Resampling and reanalysis is necessa.tY for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratozy accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratozy accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratozy accuracy. 

Analyte present in laboratozy method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in cahbration blank. 

Laboratory precision measwements for the Laboratory Control Sample and 
duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratozy precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

• This is not a definitive list. Other qualifiers are potentially available. NotifY Tina Sanchez to revise 
list 

Updated: September 1-J, 1999 
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. 
IV ~ ~ ~ 01 
£9. e. 
""/ "' "'f ~ ~ ARCOC #602817/602820 0) ,J, N .., 

"'f ~ 
0) 

I 

* m Inorganic Analyses 0 0 

"' ~ ~ 
.., 

"' "' "' (RCRA metals, CN, Cr6+) "" "" "" "" 
ERSample ID 

ARCOC #602820 

050109-003 B9938-SP1·BH1-9.5-S J,A2,P1 J,B,B3 J,B 

ARCOC #602817 

050049-003 SOLARDETOX·DF1-BH3-5-S J,A2,P1 J,B,B3 J,B 

05005()..()03 SOLARDETOX-OF1-BH3-1Q-S J,A2,P1 J,B,B3 J,B 

05Q-052-003 SOLARDETOX-DF1-BH2-5-S J,A2,P1 J,B,B3 J,B 

050053-003 SOLARDETOX-OF1-BH2·1Q-S J,A2,P1 J,B,B3 J,B 

050055-003 SOLARDETOX-DF1-BH1-5-S J,A2,P1 J,B,B3 J,B 

050056-003 SOLARDETOX-OF1-BH1-10-5 J,A2,P1 J,B,B3 J,B 

050057-003 SOLAR9981A-SP1-BH1-8-S J,A2,P1 J,B,B3 J,B3 

050058-003 SOLAR9981A-SP1-BH1-13-S J,A2,P1 J,B,B3 J,B 

050059-003 SOLAR9982-0W1-BH1-11-S J,A2,P1 J,B,B3 J,B 

050060-003 SOLAR9982-DW1-BH1-11-0U J,A2,P1 J,B,B3 J,B 

050061-003 SOLAR9982-DW1-BH1-16-S J,A2,P1 J,B,B3 

050062-003 LFR-DF1-8H1-7-S J,A2,P1 J,B,B3 J,B 

050063-003 LFR-DF1-BH1-12-S J,A2,P1 J,B,B3 J,B 

050064-003 LFR-DF1-BH1-7-MSMSD J,A2,P1 J,B,B3 J,B 
050065-003 LFR-DF1-BH2·7-S J,A2,P1 J,B,B3 J,B 

050066-003 LFR-DF1-BH2-12-S J,A2,P1 J,B,B3 J,B 

050067-003 LFR-DF1-BH3-7-S J,A2,P1 J,B,B3 J,B 

050068-003 LFR-DF1-BH3-12-S J,A2,P1 J,B3 J,B,B3 J,B 

050069-007 LFR-DF1-BH3-RCRA UJ,B3 

~ '--::>= ~-.:e;- )~/d' / p /' 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salazl(/rS 

Organic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
ProjectfTask No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs}, EPA8270C (SVOCs), EPA8330 (HEs), and EPA8082 
(PCBs). Problems were identified with the data package that result in the qualification 
of data. 

1 . PCB Analysis: The extraction holding time was exceeded for the re-extraction of 
sample 9909228-66 due to low initial surrogate recoveries. All results were non
detect (NO) and will be qualified "UJ2." 

2. VOC Analysis: The initial calibration response factors (RFs) of 1, 1-dichloroethene 
and trichloroethane were less than ( <) the required minimums. The associated 
results of samples 9909228-01,-041-05,-08, -11 1-14, -17, -20,-23,-26,-29, 
-32, -351 -38, -41, -44, -4 71 -50, -53, -56, -671 and -68 were ND and will be 
qualified "UJ." 

SVOC Analysis: The continuing calibration verification (CCV) percent difference 
(%0) of 3-nitroaniline was greater than(>) 40%. The associated result of sample 
9909228-62 was NO and will be qualified "UJ." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding 
times. 

-----------·----·· ····--·-·-·-----



PCB Analysis: All samples were analyzed and extracted within the prescribed 
holding times except as noted above in the summary section. 

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
chloromethane, acetone, 2-hexanone, and vinyl acetate were > 20%. However, all 
associated sample results were NO. Thus, no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV %Ds of 
2,4-dinitrophenol, 4-nitrophenol, carbazole, pyrene, 3,3' -dichlorobenzidine, 
indeno(1 ,2,3-cd)pyrene, and benzo(g,h,i)perylene were outside QC limits. However, 
all associated sample results were NO. Thus, no data were qualified. 

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria. 

All Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate percent recoveries (%RECs) met QC 
acceptance criteria. 

PCB Analysis: The surrogate %RECs met QC acceptance criteria except for the 
following. The %REC of sample 9909228-02 was slightly < QC limits (46.5<46.8). 
However, all other QC criteria were met. Thus, no data were qualified. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance 
criteria. 

HE/PCB Analyses: No internal standards were required for these methods. 

Matrix Spike/Matrix Spike Duplicate fMS/MSD} Analyses 

VOC/HE/PCB Analyses: The MS/MSD met OC acceptance criteria. 

SVOC Analysis: The MS/MSD met QC acceptance criteria except for the following. 
The MSD relative percent difference (RPD) of 4-nitrophenol was > QC limits. 
However, the MS/MSD %RECs met QC acceptance criteria. Thus, no data were 
qualified. 



laboratory Control Samples (LCSJLCSD) 

All Analyses: The LCS/LCSD met OC acceptance criteria. 

Other QC 

VOC Analysis: A field duplicate was submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheet. No target analytes 
were detected in the equipment blank (EB) or trip blank (TB). 

SVOC/HE/PCB Analyses: Field duplicates were submitted on the ARCOC. However, 
all sample results were NO. Thus, RPDs could not be calculated. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz~ 

Inorganic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA60108 (ICP metals), EPA7470/1A (Hg), EPA9012A ICN), and 
EPA7196A (Cr6+ ). Problems were identified with the data package that result in the 
qualification of data. 

1. ICP Analysis: In the initial calibration blank (ICB) and/or continuing calibration 
blank (CCB), cadmium (Cd) and arsenic (As) were detected. The Cd result of 
sample 9909228-57 and the As result of -24 were positive, less than(<) 5X the 
blank concentrations, and will be qualified "J,83." Silver (Ag) was detected in the 
CCB and method blank. The results of samples -02, -06, -09, -12, -15, -18, -21, 
-24, -27, -30, -33, -36, -39, -42, -45, -48, -51, -54, and -57 were positive, < 5X 
the blank concentrations, and will be qualified "J,8,83." 

Hg Analysis: In the ICB for the equipment blank (EB), mercury (Hg) was detected 
at a negative concentration. The absolute value was greater than ( >) the 
detection limit (DL) but < the reporting limit (RL). The associated result of sample 
9909228-61 was non-detect (NO) and will be qualified uuJ,83.,. Hg was also 
detected in the method blank for the field samples. The associated results of 
samples -02,-06, -09,-12,-15,-18,-21,-27, -30, -33,-39, -42,-45, -48,-51, 
-54, and -57 were positive, < 5X the blank concentration, and will be qualified 
"J,B." 

2. ICP Analysis: The MS percent recovery (%REC) and the MSD relative percent 
difference (RPD) of barium (Sa) were > QC limits. The associated results of 
samples 9909228-02,-06,-09,-12,-15,-18,-21,-24,-27,-30,-33,-36, -39, 
-42, -45, -48, -51, -54, and -57 were positive and will be qualified u J,A2,P1." 



Data are acceptable. QC measures· appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

ICP/Hg Analyses: No target analytes were detected in the blanks except as noted 
above in the summary section and the following. Ba was detected in the ICB and CCB 
for the EB. However, the blank concentrations were < the associated DLs. Thus, no 
data were qualified. 

CN/Cr6 + Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate fMS/MSD) Analyses 

ICP Analysis: The MS/MSD met QC acceptance criteria except as noted above in the 
summary section. 

Hg/CN/Cr6 + Analyses: The MSs met QC acceptance criteria. No MSDs were 
performed. However, replicate analyses were performed as measures of laboratory 
precision. 

Laboratory Control Samples ILCS/LCSD) 

ICP Analysis: The LCS/LCSD met QC acceptance criteria except for the following. 
The LCS %RECs of Cd, Ag, and lead (Pb) were outside QC limits. However, the 
LCSDs met QC acceptance criteria. Thus, no data were qualified. 

Hq/CN/Cr6 + Analyses: The LCS/LCSD met QC acceptance criteria. 

Replicates 

ICP Analysis: No replicate analysis was performed. The MS/MSD were used as 
a measure of precision. 

Hg/CN/Cr6 + Analyses: The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample UCS) 

ICP Analysis: The ICS met QC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No ICS was required for these methods. 



ICP Serial Dilution 

ICP Analysis: The ICP serial dilution met QC acceptance criteria. 

Hg/CN/Cr6 + Analyses: No serial dilution was required for these methods. 

Other QC 

All Analyses: Field duplicates were submitted on the ARCOC. When possible, RPDs 
were calculated and are listed on the data validation worksheets. No target analytes 
were detected in the EBs. No field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



Sample Findings Summary 

AR/COC: ¢o;;l.8 17 /60~iJ.O 
( f:PA Cfa::>. o \ 

Data Classification: RD.J;DIOj ic~ I l.... .V ,_.-':SL 300) Site: NoN tR. Sc.p ·h't. $'I Sk.M.S 

ER Sample ID Analysis DV Qualifiers Comments 

::::::::; ,<)tJ~e. ~ See. o.~~~e! s·Dn!C2&sl,ee.4- J;.or &D.+"' 9t..tD.I,·.~ cet-\- ,£:,""s . -

' 

bo:\-01. o.re. ou.e.o+~le.l((} bot as V\o4-d o"' lsore-Jst..ee+-). . 

Qc.. M eo.~ iA.r e..s a. PO e().r .h, be.. o.J~9\.i.Cl+ . 
ER Sample Jl) -This value is located on the AR/Chain of Custody. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data sheet. 

D V Qualifien - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are needed, contact Tina Sanchez to 
coordinate adding them to the list. 

Comments - This is only to be used if a cotnment associated with the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional 
clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA747011, EPA8015B, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACH_ALK, HACH_ N02, HACH_NOJ, 
MEKC_HE, PCBRISC 

Reviewed by: zs-;:_ e:" z/> Date: /uJ.//4/?t:; 
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Data Validation Qualifiers and Descriptive Flags* 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A~ UJ, P; U, B). 

Qualifiers 

J 

Jl 

12 

UJ 

u 

Ul 

R 

Descriptive Flags 

A 

Al 

A3 

B 

Bl 

82 

B3 

p 

Pl 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample presetvation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a common laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte may or may not 
be present (Note: ResampD:ng and reanalysis is necessazy for verification.) 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
and/or duplicate (MS/MSD) do not meet acceptance criteria 

Insufficient quality control data to determine labo~tocy accuracy. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratory precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MS/MSD) do not meet acceptance criteria 

Insufficient quality control data to detennine laboratory precision. 

• This is not a definitive list Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 14, 1999 
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Radiological Analyses ;t ,... N !§! !§! ;!; 0> ... 
(Gross Alpha/Beta, Gamma Spec) 0> 0 ~ Iii .., 

:8 (') 0 ., ... .... - .. .. 
ERSampleiD 

ARCOC #602820 

050109-004 B9938-SP1-BH1·9.5-S J J,B J,B 

ARCOC #602817 

050049-004 SOLARDETOX-OF1-BH3-5.S J J,B J,B 

050050.004 SOLAROETOX-DF1·BH3·1 O·S J J,B J,B 

050.052-004 SOLARDETOX-DF1-BH2·5-S J J,B 

050053-004 SOLARDETOX-DF1-BH2·10.S J J,B J,B 

050055-004 SOLARDETOX-DF1-BH 1-5.S J J,B 

050056-004 SOLARDETOX-DF1·BH1·10-5 J J,B 

050057-004 SOLAR9981A·SP1-BH1·8-S J R J,B 

050058-004 SOLAR9981 A·SP1-BH1-13.s J J,B 

050059-004 SOLAR9982-DW1-BH1-11-S J R J,B 

050060-004 SOLAR9982-DW1-BH1-11-DU J J,B 

050061-004 SOLAR9982-DW1-BH1-16-S J J,B J,B 

050062-004 LFR-DF1-BH1·7·S J J,B J,B 

050063-004 LFR-OF1-BH1-12-S J J,B 

050064..{)04 LFR-DF1-BH1-7-MSMSD J R J,B 

050065-004 LFR-DF1-BH2-7-5 J R J,B J,B 
I 

050066-004 LFR-DF1-BH2·12-S J J,B J,B I 

' 

050067·004 LFR·OF1-BH3-7·S J J,B J,B 

050068-004 LFR-0F1-BH3-12-S J J,B J,B 

050069..{)05 LFR-DF1-BH3-GS J,B J,B J 

~· ,_,... ...8" ~- ~//6'/P,,r 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 16, 1999 

File 

Kenneth Salaz~ 

Radiological Data Review and Validation 
Non-ER Septic Systems, ARCOC #602817/602820, 
Project/Task No. 7223.02.02.01 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA900.0 (Gross Alpha/Beta) and HASL300 (Gamma Spec). Problems 
were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: In the method blank for the equipment blank (EB), lead 
(Pb)-212 and thorium (Th)-232 were detected. The associated results of sample 
9909228-59 were less than ( <) 5X the blank concentrations and will be qualified 
"J,B." In the method blank for the field samples, cesium (Cs)-137 and uranium 
(U)-235 were detected. The Cs-137 results of samples -03, -07, -10,-13,-16, 
-19,-22,-25, -28,-31,-34,-37,-40, -43, -46,-49, -52,-55, and -58, as well as 
the U-235 results of samples -03, -07, -10, -16, -37, -40, -49, -52, -55, and -58, 
were < 5X the blank concentrations and will be qualified "J,B." 

2. Gamma Spec Analysis: The replicate error ratios (RERs) of zirconium (Zr)-95 for 
the EB and americium (Am)-241 for the field samples were greater than ( >) 1 but 
< 3. The Zr-95 result of sample 9909228-59 and the Am-241 results of samples 
-03, -07, -10, -13, -16, -19, -22, -25, -28, -311 -34, -37, -40, -43, -46, -49, -52, 
-55, and -58 will be qualified "J." 

3. Gamma Spec Analysis: The negative bias criteria were not met for the Cs-134 
results of samples 9909228-25, -31, -46, and -49. The results were negative 
and < the associated negative MDAs. Thus, these results will be qualified "R" 
(unusable). 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 



Holding Times 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

All Analyses: No calibration data were provided. However, the case narrative stated 
that the instruments were properly calibrated. 

Gross Alpha/Beta Analysis: In the method blank, gross alpha/beta were detected. 
However, the blank concentrations were < the associated 2-sigma uncertainties. 
Thus, no data were qualified. 

Gamma Spec Analysis: No target analytes were detected in the method blank except 
as noted above in the summary section and the following. Actinium (Acl-228, Pb-
212, radium (Ra)-228, and U-235 were detected. However, the blank concentrations 
were < the associated 2-sigma uncertainties. Thus, no data were qualified. 

Matrix Spike (MS) Analysis 

All Analvses: The MSs met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

All Analyses: The LCSs met QC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analysis: The replicate analysis met OC acceptance criteria. 

Gamma Spec Analysis: The replicate analysis met OC acceptance criteria 
except as noted above in the summary section. 

Tracer Recoveries 

All Analyses: No tracers were required for these methods. 

Negative Bias 

All Analyses: All results met negative bias QC acceptance criteria except as 
noted above in the summary section. 

Other QC 

Gross Alpha/Beta Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB. No field blank (FBI was 
submitted on the ARCOC. 



Gamma Spec Analysis: A field duplicate was submitted on the ARCOC. All RERs 
were < 1. No target analytes were detected in the EB except Ra-226. However, the 
blank concentration was < the associated 2-sigma uncertainties. Thus, no data were 
qualified. No FB was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Data Validataon Summary 

Site/Project: 1/o"'-fR S:.p·toc.. S,~s 
ARICOC 1#: 60l ~ ;).u /& 0~ 81'1 

Projectfl'ask II: iJ.l3.0l.OJ..O\ llofSamples: 6g Matrix: S1 so:t /II Qt'-e"t.W' 

Laboratory Sample IDs: 'f Cf 0 'f ~ ~ 8 -0 I .}tv-,.. -~ 6 fl 
Laboratory: _..::G:...:c~l:.._ ________________ _ 

Laboratory Report II: 9 Cot 0 q 'l ~ 8 1\ / () 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

s. Laboratory Control Samples 

6. Replicates 
-

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

u ::. 
11.1 ; 

Estimated 
Not Detected 

Chet·k {..J) = Acceptable 
Shad.:d Cc:lls = Not Applicable (also "NA") 
NP = Not Provided 

·····.,;·: ;_;_:::~::•;-;·:·; ;-:·:· :· 

v 
\/ 
t/ 
v 
v 

R "' 
Not Detected, Estimated 
Unusable < >thct· Reviewed By: ~._#."":>---··- bmc: _IV/4~-

B-12 



i 
Holding Time ..... d Preservation 

Sitc/Project:,M,"'.ft s;,+:" 5'1s\-t-J &O'J.1/~0/60lir> LaboratorySamplciDs: GJ10'lf.;l . .).8-c>t flv-t _,g 

s-,~ 1'1:.-e...·J.I""-'~ """"" 
..l~oc. .1-o lii~.JJ ~ ~ l'f:AJ:J ~. ~ • 7 c;lA~~ (, ;VA-C[CfO'l.l.l~ -66 

Appl.~,_!,(& 

Reviewed By: ~ _,. s;r..:._-.....S Date: /.J.IIII?,. 

B-13 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project:4-tQ .$Cp}; .. S"~t\e.~ ARJCOCII: 60J f/:}-0 /60):817 llofSamples: l'l Matrix:_s~o::..!.i...l.l ________ _ 
Laboratory: 6t l. Laboratory Report#: j tocp .. J ~A/A Laboratory Sample IDs: 'l'fOCV..vf-Of/'..03", "''H,-tl,1''f,-rt-Jo.-;.J,-.,l-61 v~ .. -3-l,-J.) 

Batch #Is: IS1:S'Oj4 -)f,'""'~'•-'1'1, ~(,,,-~ ·5"l, -r' • ' Methods: Bl4- 8J&oA 

.i~:i'[~~~J-III!I,~illllll~iil1flilll!:!~~· 
1 74-87-3 ChloromethAne v 0 .. 10 ,/ ·v \I 34 ,R _Y. f\/A ...JL ~ i./ 
L 74-83-9 Bromomethane I 0.10 JL l l v 

u 
1 ?li'i??id :n::n::;t::;d:;m:J:r.:a:'i''i'''''''··· 

v 
16.~~-

.. ,, .. '""'tt::;·:;:-:······· .;;t:::r.- ,.;\i:'Hii.'IHim:r::m:N:Imm:'~:l:·.·.·.· . 
f 75-15:0-~ caibOntliSuilrlc--- -- o:JO - IVA 
t :r~~3~~'f:nmn r;t~ilidiliiriiiittleil~;::i:'i:'ii':'~'~f: !!' Q;~o.t 7¥Efiliili 

n: 7$-'3~•:r':t:::: f'i'i~ichluroiiliiim~':::gmwrm n= MoJ MNWlW 
'!' 61~66;3'':::::: c1.Jiiroro·nn~·i'tt:t:w&Mf;:Hf ::: o;M·:r M:nl ::·: 

~~:; ;~!;~~~;,:;: i.liilta •• oi'iieiliantiitii:wr:a; :i o:'l~t :t\lli 
·•;\;i\1:'"" 

2 71-SS-6 11.1,1 
i:" 56c.23~"s,;:;::::f~;;,;JJ;;;;;· 
2 75-27-4 
~ : 7lHIN ::;':; 
2 10061-0I-s Ieis-t, 
lfi 7~..:0[;i)''ii:::: 
2 124-48-1 
2 79-00-S 1,1,2· 
2" 7i:.:.t3~i :::;: ii~n:i~Ji~;;n;:·:p:}:;. 

2 10061-02-6 trans-) 
2 75•25•2 D·---f" 

3 108-10-1 
3 591-72-6 

lo.1o 
,1·~;:~~~~:};?-{ ·-·· :::_:-~:::.. .. , •. 

[0.20 
lrrn···'······ 

10.20 

._. n: ~ ·.-.-.-.-.:::: 

:m: 

.... ,;::·:tilii~l(;i:I~:'DJ :m>::::.·· ·····;:·:::: 

····!?rmmm 1 ::::::m:Ht:l :!;n:r:n:=l ::.;: .. ,, l:m:n:-;n:::.:::n:=::.:::::::::. ~?.=~~:=·~;;-:-·-

' ···1 :'Ji!Z:J::::unt1 ''ii':tm~:r=:='''iH'''·::Yr T?:rw···· · ··· -
\/ 

'fill[:. 'l':::p::)'.t:n:\::tdiH''?iT;~JffJ'l\lijtt:'Jcjpl!ti1!tih!il\l''V::!il::\:z·::·l:·::J:!H:I':7i:IO:::::;:::I''' 

bt, 
<···;-;.-::::.,.,.-.•• , ... J"" 127~184'::,. 

3 79-34-.S 1,1,2 
3 108·88-3 toluene(IOxblk) 
i 11)8;90;.;7 :;;, ·:~m-~ 

rD.JO: 
loAo"" 
lil'":.tn·:::·'•: :•:·:~: 

l ;:;;~J.:@/1''' ..... . 

-or"'"'~~"'l"T'"r'T"'"l I I ./ . 'l ',V'l'::::;.::;;:;4'~:'"'·': :-·: ,:,::.:::' ~.:::::::''' ·::·!!J,),,:r::ih<it:::::n:·::·:·, J'{'''i"lil':':·:it'Tif .. 
3Z:J17_f_ 

., ... m ............. '' :)(. 

I'" I I~ f I ~ ~ i I ~ I l ~ I I ~ 0.30 

0 . .30 .. _. _ .. ·.·.·.·.·.·... .. .. _ ... -.-.. -... ... -._.d.. .....,.:~·-::: ·-'f-i-·A::;;~~~- ::::::.;;::~:-::::·:::~: :~:--=~::: ::~:-::·: ::;.:-:·:;-.-·· :·;-: -- :: : .... · ::: .. :: ·::·: ; . : . ::. ... ,~'"'::8,: .. :";,; ; , .. ,-" .L,.~,-~L ... : ,, : .... = I L 1/-> .. , ,,,,;:-:::-r::;tf:'i't('::n=•:•:::,: 

ol .hi 
A 
II 

Alb -TtV6 
_V 

/o/>K ,. J..Nr. ,. N llr -, N .It 
J \j ..J.1 .. CJ \1 

Comments: Nola: Shaded coWl arc RCRA compounds. 
CPc""""',b·rr'·~ :n, s--t'--) ...ol,-o~,-V8" 1 -t _,, O"ly. 

#It• {1/H .,,p,.-~,1(, 

Reviewed By: ..::::::?-::;: ::::r-2S'""~ Date: 12/ lj'/ F'i --
B-18 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: t\&..-;& ~pk~ Srste .... J ARJCOC#: bo~gJ-D/6o'J..St1 #ofSamples: '3 Matrix: AtL4c.-'loCJ 

Laboratory Report#: 'l90CI :ll.8 tr£d Laboratory Sampl~: 'l<tC q )'-S- D'i ,-, '7, -6f 

····'''"=:.,,,,.· 

Comments: (piAVAAn ~.4-o--...c ""' (). S -.pl.t ~ ~ }'\., Nola: Shaded rows ar( RCRA compounds. 

Q> s...,~ ~ ~ ~ T~s. .S'Do · 

Reviewed By: ~ '"'GP"' z-<$.- Date: W/ 1/rs-

B-18 



Volatile Organics 

Site/Project: Ah""·fQ $ph1. 5'y.s}e-.f ARJCOC 1#: 6 0 ~(,}u ( 6 0 ') g 17 

Laboratory: 6' (.. Laboratory Report 1#: <f 'jO 'l ~).8 A-1& 

Batchl#s: JS~OI;. 1 

It of Samples: ;;1.;2. Matrix: l't So," I / 3 O!f"'~"'"J 

Page 2 of2 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC l:.....aronlotluorobenzene IS 1: BnmteehlGAIJM~~~~ .... ~ 
SMC 2$4 tllcbloAtethauc-d<t IS 2: 1,4-D~benzene..d-.,1 
SMC 3· oluene-d8 IS 3: Chlorobenzene-dS ,; 

Oibr.-> .tt .... ~~~ ~ 
l,l.lcl'f'l 

Comments: .,jtoS__,: 
~"'-\ib,n<~;.,..._ I 

B-19 

· ?;> 1,1-cAJc)..loru~~t.--t Clo-.1 +r.c.\..lfJo1G.\.1..~ W .1.-i'.l-;,._f c::"l•b. /lf-J 

..( }\. i"t.f.""-..t -·"" .. """"-'. All ~"""' SCI-fl.& ~ .... 11-:r ~ 
Nil tJA .... ill ~ ["'-"~t;,fn-J '\l.A:l, '' · 

=~ d-loro--\4...-.' Ol(.e- w"\ .. I J- k~t-. .. ,...... I~ vol.., I 4lc.t..t-... k h4J ~~~ 
o/.Os "> )c)Yc> •. 411 Q~SO(.. S«-tlo r-tS~l\-s ~ AID. 71:-s, -'\.0 J~\., 
~ tv-Mr..&:tc.A. 



0~etfJ~olatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project: Ab1 -fR St.p-~i4 S1>-'c--J ARICOC #1: foJ: ~ 160'Jk 17 ttrrl!, Laboratory Sample IDs: f1'f1J)f(-o71-0G1-c)1, -01-t'f. -tt,. -;t, -) '4, -J ], 

Laboratory: G&- L Laboratory Report N: 'i1o 9 JJM!d 1 -30,-33. -H - 31.'-'tl, -4)~-'fi't-SI. -5"1.->7 
r 1 y • i s S 

Methods: £.: PA S ':). 7 ~ '-

('f 

Comments: 
(O~·ctJ J.~ ~.s; s...h~··H..J. ,\-lll'ts .... l~ ~; "u R~h cc..(c. .... lc.t~. 
~No ~ .S"'~-;~'K..J P Y\1. l.() C:.. Reviewed By: ~ ~ =g:::: <S- Date: _lpl./U/pr 

(') (u, 't~O ~pl.-.~ \'0 ~~lA.-1. -"'Y,-SI, -S'"'t, o-J ->'> o ... t'r. B-20 



Page 2 of3 Semivolatile Organics bu 3-IS'J.O . 

Site/Project:t/c."-t-~ ~\-.~ .S"~pS·~.t ARJCOC #: 6t>~a;}o /6t?J. (II ,;::ff Batch #s: ___.I ....... S" ..... lf~O~I-=b-----------------
Laboratory: 6~{... LaboratoryReport#: 'l9fY!:f).)y:Jif11J #ofSamples: 1'1 Matrix: .So,·l 

~~\~!iJll·i~lil~,•~llllllliifilll.)~i~ii.:iM[1· 
3 BN 91-58-7 2-Chloronaphthalene -./ 0.80 AlA. y \/ _Jf_ ~ .. _/t/4 .J!... Af A. i/ 
3 BN 88-74-4 2-Nilroaniline (o-' I 0.01 \/ ;/ J 
jJ I BN jiJJ.JJ.JjDimethylphthalate · I \ 10.01 I NAr ";--r-J l 
\3 I BN 1208-96-8 !Acenaphthylene I jJo.90 I \ - I V I V 

2,6-Dinitrotolucne \/ 

3-Nitroaniline (,... -) \/ 

j3 I BN jsJ-32·9 jAcenaphthene II jo.90 I N 6, T , / I ,/ J I v f ·./TJI J I J 
j3 I A 1.5i-i8-' lz,4:Dfuitr;;-~ol II jo.ot I V'-T- .:/ I J I I I ~-~- I I I I I I I I I I I I J.t 
13 I A jJo0-02·7I+NitrophenoJ II lo.oii J I v 1-\7-n I I I../ I \1 I../ I if' I .../ I3S:'il I I I I I 1_..73.~ 
3 BN 132-64·9 Dibenzofuran 

3} :)iN:i ~2:H!+~;i ii~~P.®.~hl~i~'#i.iF\\UlrO\itt: ~-
3 BN 84-66-2 Diethylphthalate 

jJ I BN I 005-72~314-ehl~~phenyl-phenylethcr r no:401 I I v I v 
13 I BN 186·73-7 IF!uorene------;-----lllo:90 ~- n-vr vi 
IJ I BN ji00-01-6 14-Nitroanilinc ( l) ~) ··1 .ljo.o-1 I -\/1~ J J 
14 I A 1534·52·1 14,6-D~i~~~l.";dhyiPbenol lllo.Ol I 1/A ~-~-~ \/ 

BN 86-30-6 N-Nilrosodiphenylamine (1) 0.01 

BN I 0 1-SS-3 4-Bromophenyl-phenylcther 0.10 

4U :f~N:~: :t~\71Wn ij!#~~i~Wi#.!iK!il!BHi!:Y~ U ~AAV 
{.:: 'iH*-::-:: ~~~~~:::: P:~~i!wn;m:::nm:: ,,, @~:: 

-

BN 8.5..01·8 Phenlllllhrenc 0.70 v 
j4 I BN j20-12-1 !Anthracene I llo.7o I I I v I v 
14 I BN 186-74-8 !carbazole I llo.O! I r - I -v.··· I v 
14 I DN 184-74·2 loi-n-butylphthalate I llo.OJ I r- r V' I v 
\4 I BN I 06-4-1-0 IFiuoranthene 1/ lo.60 I ~~-\/ I v 

Pyrene 

Butylbmzylphthalate 

_3,3'-Dichlorobenzidine 

Benzo(a )antllraccne I 'I: 

Comments: 
(£) ~..x.\ d."'P, wu t s-b-.·t~. ftrtl .-y .... •J:s N&; """" R.,f/J.s. r"'lc. .... t«\-1-i, 
® jl/.:~ .f"-6 Si4.i.. .... :~ '""' -t\A C'C)C... 
r~ t.c..ll ~~d~ ~prl.'t.!. ~ 5'-fls.) -'4t,-s-I,-S'1, <LJ -5"7 ~"'I'Y. 

JT71vl vi ./. IJ 

,J ~ Jt ol .1:: 
. -1/Jr> #*~~~~~~It 

B-21 



Semivolatile Organics 

Site/Project: M--.. ~R ?'-p\-.-;. 5*) AR/COCII: 

G& ,_ 

SMC I: Nitrobenzene-d~ (BN) 
SMC 4: l'henol-d6 (A) 

... 

r---
o ...... c....l 

J.S I: 1.4-Diddorobenzene-d4 (BNI 
IS 4: Phenathrene-d I 0 (BN) 

SMC 2: 2-Fiuocobiphcnyl (BN) 
SMC ~: 2-Fiuocophenol (A) 

~ 

IS 2: Naphthalene.d8 (BN) 
ISS: c:hryKcne..cJil (BN) 

-r--.. 

Batch lis: 
15"8 016 Page 3 of3 

NA-:o-/lf~ f>lt!l,a.61. 

Comments: 
UJ ~'t.lJ:-i--p. ~j f~ ...... rk.J. !HI ~ttr .,111/J; ... 0 P.~P$ c-fl\.tc,o.r,.Je.A. 

ell ,.1//l += '~ :} ... -~ ;).+c..J , .... .J{a (. 0 c. 
(!) a.v 0i.IO «<F~ ~ S4fi.J -l(r, -61

1 
-S"f, -..l ... n c:J ... t,, 

SMC 3: p-Tcrphenyl-dl4 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

IS 3: Acenaphthene-diO (BN) 
IS 6: Perylene-dll (BN) 

B-22 
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Semivolatile Organics (SW 846 Method 8270) Page 1 of3 

Site/Project: tloro.-a ~+·(,. Systc. .... .r AR/COC II: 6 0~ g ~u 16oJ 81'1 Laboratory Sample IDs: _J.Cf...r...9.¥0~'1~....:~:....;'~a-_·---=-~-=;l=-----------
Laboratory: G If: L Laboratory Report #: j') 0 9 j.~ ~ .4r I 0 
Methods: f:PA. gt /<) C-

1 

, .. Co111mcnts: 1 •. t• _ ""0 
~~"-'""'0 p~~ '""f.4 ~"" S~J-tfu. .--e.- ca.......t\v ~ 6. 

c::. s_., ~.. ,· s ""' f: 6 . Reviewed By: ..;:;?;;'"" ':;;;;.- :s:?"'"--4 Date: /..)./ltJC?L_ 
,-

B-20 



Semivolatile Organics Page 2 of3 

Site/Project: tJo,. • t:~ S~p k, S')~·h.w AR/COC II: .... ..., rr v ...-- ~, ~ .... ~ ,,. • Batch lis: / 5" )' 0 7 ,-

G~L 1 

Comments: 
{b ~~-~ pcr.:(e~......J 0"" CA s--p\t ~ .....e¥'cJ" <; () 6. •M'An''·~ 

@ S.-fl.k ;\. a.- f6. 
B~21 



Semivolatile Organics Page 3 of3 

Site/Project: )/o"- fll S..p·\:., 5 .,s "-'1 ARJCOC fl: fo'JB;.o /6 0).817 Batch #s: (:fJr.) 1 ~ 
Laboratory: G ~ L 

NA := Al.n Atplo<."~lt 

Comments: 
o~Jt~"so pu.r,-.J ~ ~ s.-tt... t:ro- Q,.Jr- ~o". 

(}.) ~"-1'18. ,3 o... E 6 . 

c.;..lobn.b;., .. ; 

SMC I: Nitrobmzene-dS (BN) SMC 2: 2-Fiuorobiphcnyl (BN) SMC 3: p-Te!phenyl~t-4 (BN) ..._-, '3-..-.~~~~··1,~ "-u.J "' a.v 9{j!) ;, «t'09:i, 'it. 
SMC 4: Phenol-d6 (A) SMC S: 2-Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenoi(A) et ~~c.. ~-c..s .... ll vv".S ,AI() U, .,.;,I C... 
iMElf.! i ~;JI!eoeph•ualoU(~ flo& !MElli! l,ii! 9ialde:aks:zene44(8PI) t;w.l."f,""l:.J \' !1\:r., '' 

··· '~·.;;jl~Tit ~-tifi~~~~ iii i;'[.'i;;'~~ ~--~• ~ilij a'li)j:'"' J.~~:::~7:;;;..::;.c:t.;;, ~~.::;:;~. 
A\\ c...Vp'II'C"'t. I ~ be.,~(~,l..,;)pll)l._ h ... J 
Jlol.u' ..... J. ,..___ 

I~ I: 1.4-Didllol"obenzerle-d4 (BN) 
IS 4: Phenalhrcne-diO (BN) 

IS 2: Naphthalene-dB (BN) 
IS': Chrysene-dl2 (BN) 

IS 3: Acenaphthene-diO (BN) 
IS 6: Perylene-d 12 (BN) 

B-22 
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C(...; •td t).s ou.\-s.i.~.t dlc. 1:..-:b. At. I .. ~oe. 
~s, .... t M vwreoo< .fo.IIJ, "]l:....s, oo'\O J.crJ,. \lo.ie.-e 

t~rtd . ..C..~. 



High Explosives (SW 846 Method 8330) 

Site/Project: #QI\-EA. $ap·h'c ').sH 
Laboratory: ___:G:::...=f:....!eL=----

ARICOC N: 6C'J. t;J.o /Go:J.-8'17 Laboratory Sample IDs: ffof~J -DJ., ·-o6,-r:Yi1 12-, -! ~.-18; -1-1 1 -2t1·.J-11 -101 

Laboratory ReportS: Cf fOt:p '-J.jfrl~ h -3'l,-3t,-3,;-'1J,-V~ -~a.-.>11 -~~ -£7 
Methods: rfA-8330 
II of Samples: I Cf Matrix:~ Batch tis: I c,- i 0 I '::2. 

2691-41-0 _ HMX 1-1 ..J v J .J v v v A/A _ :tL_ NA 
TI!~h-4. RDX 
99-35-49 I 3 5-Tnru, 
99-65-0 - ___! ':1 

Tetryl 
1-:'-''-"'-;..;;........__+-'2"",4 6-trinitrotoluen"' 

_;I ,<;.Jtj 2·-·· ... - ~,,_ -· 
4-Aminn-? I>Jii 

121-14-2 2,4-dinitrntnln_,,. 
606-20-2 2 6-dini 
~8-72-2 "\ -=·· _ 4,.•UI~ U\~~IJ~U~ 

1.99-99-0 ... :t, 

199-08-1 ~ IJ ~ ~ I..VIollllf'leli.YI-. 
11s:fl-s PE'tN 1\/lt /II A- N!tr I Nit I @__l___MA l t\1'-t_l AI' A- I /VIr l dft_ I A/4 I tl It I ~ 

Nit>- .v~t-4pp~c»c, 
Comments: 

(i)~'aiJ J..~ """""~ s-..,j._;)t,:.J, .bytl ~ ..... th A)iJ 1 nu P.POs c"'lt; .... k!.-kJ I ~OJ F I I I I --- I ~ #· ~ s~·~·~s:.::~· 
-="'74tt Qc. .-A. #<.J Jovh-~ r~I.-+.-.:.J. Confirmation 

_.M~ I A/A . ----SoUcls·lo-.. ucou• conversion: 
mglk&-11&111: 1<1111 &) x(samplenWI (&} 1samplc vol. (ml)) x(IOOO ml/ llitcr))/DilutionFactor • fll/1 Reviewed By: ~ :> :'52":--4 Date: 4:,). /I d/'95 

B-17 



High Explosives (SW 846 Method 8330) 
Site/Project.~- ~ ~ "2. Si,s-4-w ARJCOC II: 60 J.. 511 I 7 Laboratory Sample IDs: _ __:.<f...:..'"f..::.O~Cf_.,J.;..,.,;:l-;._8"-----=6'-'j:;.._ ________ _ 

Laboratory: GfL Laboratory Report 1#: 910C1 :l.?- ~/1f.31t_t ______________________ _ 

Methods: !1 A SlJ J 0 

N of Samples: Matrix: Ay "'c:~ ..... .s Batch Ms: --'/~f,;.;'8=0...;.1.:;3 _______ -----------

2691-41..0 HMX V v v _V_ .. ti_ V ..J v' v ll_ U_ J./4_ NA_ #A-
121-82-4 RDX v I I I I I I . I I I 1 I I I 

99-35-49 1,3 5-Trinitrobenzene v' 
99-65..0 1,3-dinitrobenzcnc: ,/ 
98-95-3 Nitrobenzene \/ 
479-45-8 Tetiyl 1/ 
118-9677 2 4 6-trinitrotoluene \1 
35572-78-2 2-amino-4,6-dinitrotoluene .J 

4-amino-2,6-dinitroto1uene 
2,4-dinitrotoluene v 
2 6-dinitrotoluene~- v 
2-nitrotoluene 
-------···-

4-nitroto1uene 
3-nitrotoluene I .j I \V I \II _\V L-4 __ I ~- 1 t 

JJ-4 I AM" I A/vt-1 ..vJ. r#.tfr#..fl A/4' 17 l7s-=-ii~5- TPETN - -1 I Ah'\ I f\1 1r I NJr .II .1; 

' 

i· · · · · .. · · · ·-·- · · .. · · · ·-·-·-·-·-·--- · f-· -·-·-·-· ·-·-·-· · ··-·-· ·-· ·-·-·-·-·-·-·-·--- ..Sf--· ........ _ ... _ · ·-· ··· ·-· .. '-~·-· -:~-----1- ·- · · .. _. ·-·-·-·-·-·-· ·-:~: :-~::~;-~~:~bi~-~-:-~~~:-::~~==~r.":::~;:£":::;:::4-::::!:::l::~::=::=~:.:::::::::: .. ..c::::~:i=-:·:·:d:.:.:,:i 
A4--lll"~.">~lt 

~entJ: 
(f) 1.- i\. cl... £4 I 

~s*..,-v 
=-:> )rtf Qc.. ~- Ale> k~ ~ tt~ (t"j, ~. 

Confirmation 

•'"' ~I I I ...----_ -
Sullds·Co-aqueous convenlon: 
mg/kg = I•& I g; ((J.Igl g) x (sample mas. {g) 'sam(lle vol. (lnl}) x(IOOO mill liter)J/ Dilution Factor ,. J.lg/1 Revieww By: =?::: ~- ..S:C:4-- Date: 1,)// d'/F :z 
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PCBs (SW 846 -Method 8082) 

Site/Project: ~-fA $tp~.£. 5~-+·-J AR/COC 1: 60~ <j d:9 / 60.l817 Laboratory Sample IDs: 1<t'Ocr)..)B;u.2 -vc., -t)Cf ·-IJ, -1'),"'fr.-)l.-,)lt .. ~,,-!0, 
t I I I 

Laboratory: O'i:l, LaboratoryReportiY: 'lf0Cf'2::l8A/(\ '' -')~.-~1. 1 -')'1 ~'4J 1 .. 'r\,-'f¥1
-6"1r-$".,, -J7 

Methods: €.9A fi uS) 
1~ 

Confirmation 

Co9,1ments: 
0f-,-.IJ J.""t· w~.i :s .... ~;t1c.J, All rc~c..ll-r Nt) • 

..-11 R.P~r ca.(c;...,l.-...~. ' 

-1-5 ....... _,..)~. ; 
~_,.,.kJ_• 

if:i:: !!llimii1P:~![!!l·1iirl~l f!!!i~eg~·fP,~!:}ii -~ ~~~tt~o~ Q~~,:. ~~z~~:~~ 

A-25 

"'\v•'a. ~ -~ . lt.....s1 Mel ~ Ak\ ~ 
'(...-t,t;'f.c'. 

Reviewed By: -;:c.?:;: -.;:s ~ Date: l..l/14/Pp 



. PCBs (SW 846 - Method 8082) 

Site/Project:""" -fR. ~~, S'c S~e .... J AR/COC II: ___;;Y.J=-'-J..::...81_1 ______ _ Laboratory Sample IDs: Cf ~ 0 «=f J.) ~ - b ' 
Laboratory: 4 £.l.. Laboratory ReporU: 9 Cf 0 9 l;). ~ {) 
Methods: '-t'>A (Og'J 

I 

Ill' A- ,. N ;r 1bt.1 ~ <-tU. 

Comments: 
(J 1.1..5/4A$ 0 ~·~ 111..., " S -pic. ..Vo...., &< d :.(AA.;.+ 

I ~" I = ~ • I I I I ~~~~··-~6 . 
>If$.,._.., 'I 

Confirmation f.l..lcl.)J T~ · 

::(2~~.4(!;!:] - ""> S"o..,?tc. ~G<J. re..- ~ .. ~~~ ~ 0....~ '* 
hllcl·'-j J.v..c, .\-,) IO\.J ,~...;.t; .. l Sw-•o)3Q.ie 
~OJ'C.I"tU, ..lrtl 1"')"'-11] ........,. .. NIJ ~ 
-·It >. '( ... .,.,;.J:,·..J ''U7,1.'' 

Reviewed By: ~ ..,...... . ..9e4 Dale: /~//6" /,P ,. 
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Inorganic Metals 

Site/Project~- ~{t ~}ic. ~.s·~J ARICOC #: 602,8 ~ /60 2-SJ ti Laboratory Sample IDs: mct-.).J~-Ol1-C6 1 -d{. -11
1
-tS; -Jf, -)1

1 
-;)4,-)7,-]t), 

Laboratory: 6€-t. LaboratoryReport#: 9';o9).J.flltt1J tt -:)'3,-36.-3Cf,~J,-vr.-u:.-~-J,-S\',~ 
Methods: f:P-' bOIOb(;f.P\. fPA. '7'17/A l.V~ \ -~ -~- ~~ ~~-
#tofSamples: l~ Matrix: o~l Batch#ls: 15JS0~3(W), ~~~Q~ctC(h) 

·''""'':.~:~::=:i'!!!i::;:J···-- I --· I .;cv LCS LCSD :g ::.t ~ 
7429-90-S AI 

i!744G;,39'.;j'ij~~:;: 
7440-41-7 Be 
it44t;;.;4j;clCit::: iii 
7440-70-2 Ca 

l:!o>t 
., ... n Ao 4 Co 

7440-S0-8 Cu 
7439-89~ Fe 
7439·9~-4 M~~: 
~7.09-9~-Mn-

7440-llZ-0 Ni 

,:;r:::· 

l·~~~~~:~~.~it=l=i:/'::.l·i·=:v ·:d::r\i;n:lu~~:;:·· 
7440-ZJ-SNa 

;-;rv 
H4U-<>C>-6 Zn 

·~~ .... ;::: .. :;~::::::;(7::;.:.., 

··•'t>l'!;l''''=f;l.iimRITilf:1~00.l:t!=L::.V~l.i::a:z····~.~-~. 

, 

if:'H ~:r·:vt:;:='t:m:ccc 

.,.d:~i::;Sl~~S\::=t::;;;•••:;ly 

7439'-!J.P.U~biii l:i7"''l:::t;t.:, ''ii)i{;;;:; UifV;:;;: iH:I.i!.i\1: ;~m:~::;:};; Hf:Q:Q:;; Ji1i'':ziii!'!i H~iWlli ?illt:?: :J(; ::(:?l. ;:;;~AM mt:!Mii !'Hill• ~Mii iiW...Wif ·!~' ,:9:::: ::Hfiii'/i(tii.ff /!iii)\i :L:'i : V: ·;:;-· ''i:;:;;:' 
.:nsz.;.;.c?iz:s~:g:~ i?iil(:!ii .. ': d.·'.'':· ·:;;;,v:::::i ''i!JbHi ':tttA't' ;;m;:~:wt Wi$i'i!:il iMt\'Zl@: .MI~W~! .n,:n;;:;:; ·PT iiH!k i\i!:!:·ltlii :}Q N@ M~i :w::£ i!li!HMM ,:v. "M1.·m: %:•qz::;:m!i 'H!~fi!U ;;;;::!,: .:: u:=;;: ·:·::'·:;:::•:: 
1~<1Q•l$-'~'Mf~ lii:Uf::, , il: [)\J:)Ti ::MiA';;;.' rmv.;Nli tiilil.t:W!:W !.#t:Yi;'\ i'ltltlO.MW lW(i~i~'¥U:~:;a :)!t:WU 'i<!tf{:;:,:::;: i'U~ it~% i'iW ,:::;;>: ;:i:)~i/ii; tf (;~ h i;:,:::);llXtW:i: ;;::L:;J::>: .. :I;LQ ::;: ,;:::,,z::X 

"'OSb 
ITI 

:7oiJ'1.7.7."':lli'• j, ,;/;: f :.· il· , 1·=,'1···:/l•·::~:!=+wiii:mt-fm-lili!t%jtdiii\tlt-lf%.>i\t,!Wl':Vi·> j::N~+:I'=&imjtilisg\mtf1:ny~ttj;;jJJw•J•'P4::;g·:j•:wr®:;~::JnnJ· ... ::·I ·V': ,' ··I ..... ·:··: '" I 
Cvanide CN 

Noles: Shaded nms are It CR.-\ metals. SoUds-to-•queo.u conversion: mg I kg • IllIg: (~g/ g) x (sample n1ass (g) I sample vol. (ml)) x (1000 mill liter)) I Dilution Factor • Ill /I /VA:. N•"' ~gl.e:,J,t. 
Comments: 

J>c.t..l) ~~-~ .. d=u s--f"lt.l-0~-0L,-d\,-\}1 -tS',-t't, ...... &-~\ e ..... \1 . 
® Se,.;.J J.~t .. \-;,) .. V"":~;. ~"'r o .... \., lot ~._ h.)l..\h '"7 SOX rt...... A L • 
() t-J~ ~b s->....;%-\-<.J o-- ~ c:oc... 

B-14 

Reviewed By: 2·2- ~ li?-. S Date: I ~//4"'?= c; 

sa.. ~"Q.c..\:. 
--~~ij 

pet.~ 

. 



~lc.S: 

~"'")' c.J. _,}.. A., ....,.._. ~k. .... ~e..t h .}'\.. J:<..t. , ••. ~J/c:tr Cc....~. 1\;. C.cl t"'C.S ..... t\- ... ~. 5""'1'~ - )1 ,.,). JC...,.. flts 
·- f"':)wl~ ~{ -.).'1 .-.....:. pa.s;L~, "'->A./\, bl-t.. ~'·1, ~ ._.,,. b~ t .... ..._l.t,'c.J '':!

1
&3.'' 

:::::-.....,A, \.oA-.S J.e-\-~\-t.J ; .... ..,_ (.L6 o-J -~ bl~. 1ha. ~~ .... tk .,;( tA.tl 'S"""YI.Ij ~ ~-' 
.£.5X ~ bl-\: c""'-.s, tJ-J ....,<If ~ f"'-"'t;-';w •':r,t\,~1/ 

.::=::::;> tL V>Ao..S ck.k.....k.J 1\- ,J1.. ~J. 61-t-. he:. «!i.~ac. V"C!.s ~(ts eJ s;«-\a..) - ol -06 -<'MI -•J -l'r 
'f'j I' I I ~~~ I , -1~1 -)t,-l, 1 -'?,o,-~>. ->"1, -Ltl, -'iS',-'18,-St,-~-"',«-J.-s--, ~ pos-. -L)K. .J'\c bt-.~·CQ"C.. 
~ ....... 1, t,.t. r~t.~.'e.J ·\ s, 8." I • I 

w~ 

-..-, Cct 1 A;, , 4-.). Pb ~....{ [...£. ~ "to It~~ o .... ,h ~~ Q c t ,._ .1:s. J.,\,~; J'\.c. '-c.~ IJ c:tfo ~tcs ~ RP O.s 
~\ Ql.. _,;}q,·a. -n;;....~, ~ & .... \-a ~ t"''"•+; e~. 

~ a"" AllSO 1lPI) 
·-:;'? f». '-'") Q."' M.S "'•Rf-t_l "'> Q(... t •'-•h • 



Inorganic Metals 
Site/Project No" ·1:4. .se,t,"'t S-p);....,r AR/COC #: _6=---0~J..~IJ_I_I _____ _ Laboratory Sample IDs: _'t:....;1:....0_;1:..;.J......:.>:_:i::..--=.../,; ..1.l -----------

Laboratory: Gf- L.. Laboratory Report #: n 0 'J.J.i ~ 
Methods: t;'PA 6010() l':W -4-1~ £:PA 7'1'7 C) I\ Ob} 

l Ma:ruc 6-tt~o.ec:.,.s Batch#s: (SJJOI; ( J"dl....,~c.~. I S"10ct4((b) # of Samples: 

ilfi1 r:::~mn.:t'=~ 0;r:;::tt~H~IliB 
7429-90-S AI tv 'A. NPt: Nil- A/l't tJA- N~ NA tilt 
:7440:J9:an~i:f 'tV!:=:::;;!~::::=;: WH/:i;=i< !:'61t!i'-ii::;: ''iO~W.Ji;<\llmiit:JI:f:::: H&li!J~i Mlitzft::: l\\f).'f:ifFI':d': ;::;:; '=li~M·flNi ;:i:idi!.'h!illt.~I:Nl: mrznt !!Mfi\i&; l!NWFWt :;;);li'=i'iihW= :m~::;;'~'}\:.1:':::·:~ 
7440-41-7 Be 
I744o:il3~9'Cil!.i: ii!lF'i 'ii:it\}( :~~:~:::t: 'H\Zttlf' W~ll%'i .:;;v:U':'!':\HH imlt6.:im? iUh\ti!W!l\ WltK'%/:0: i%? '\it #@ ?::i:' :;;mm WH! IM~i NK \ll~~Oi!fimi ~~,@ffif\Tr 
7440-70-2 Ca 

···~:Bt=·t====l+~tn=j=M:;;l:iH:m:=l•:.::'c=\r:n:l:~:=::w:.;T 
I 

'7.440'47~3 Gr:::= ::;v:::t :s:::l'i''t6iir!J'Hi!ZWt: ·~::··: ··:~:;::·z:· ·.·,1 ;:;;;;;~:~::·:t:~;:;:;::. ..,.,~~~~-li·ii;Wt:~~~:J'·-~~0: '"''-"''1~~\:'lfiilid:!i'b}'i'::f:::;:r;:~::::nt:r?t?=~\:.: 
t44U"'f5-4 Co 
/'I'IU•JU•8 Cu 

o Fe 
7439-95-4 Mg 
1'1Jli·)I0·5 Mn 
/44U..U:l-0 Ni 
7440-09-7 K 

l· .. .~~~~.,.,.,,.,."ii:q'vt:.:;::l::=v.::::J::xJ:;nEFf'=7."l''1~ 
74'1U·ZJ·5 Na 

!V 
.,AAn~.<i~ i.i1 

qgm:ti/#r;·-- Ehl•==·•=·= ~:~M~:tt·:;·.=· --··nt=:T:':'"r::·::t:<:::::;r::·= 

17439.~iistPi!TiB7? L"V::T ::;;\r::;: :}ijf.;r;;: iM!\Zm: 'i$!0!'iMH' ;q~:r=tt "i!''!f~l.Mii .;;;q;o;;;:\ ilf:\ A: ;::;{ i"ik ''llil i%!h :m::t: :t% Mlr'l% i::'i 'i\Hf:'i tm! •.:mm::: :Ffii iW1:m;:: mfft{ :.,;·,;; ·· :r==::::: ::=::::::·;= 
I '178t.4i9.~J:st·:.:; :;:!',"1:'!=. :.==~.:===- .;.::.v;::1: ''fi.\V.;;:.::= '!'1'~'il{'l HW~itz>.fj,ij_t liWitlfWi :::fiiiW(.:lllm Mt:'iii.f.@i =m~/ ::m F:i:. ::mr Ml~ gg: }f.<li mw MI~V:::< ?i :HMJ .'ili!:\ i§(i(' iii:'li NWn>.U :LW:W =:::::;::· :·:::::=:= ,,,,,,,.,.,,,,~, 

I ''7.c.co~j~~iA¥ii' 1 ':;v,=:t(: ;: i.t:" .: :=:'Jilhs :iU/V:l:: :::~~:J~hi ;::t;i'il:ZWW til!i~<·ii: liNi;lil:i:r:: Wll~~ili:i 1.':\: n;:p:::n :i:ifl:: M:':: ;:~,:;::: '!:M.~ iWlf i'ilii!i~;r: 'tin N!JlU <:fi:~. l:::::x:; 'f::;l!iJillifW!i ilfilliip;ll ~·. ,;:::.:=J; m:::~':i:::, 
O~b 

'""u·l!-O n 

l·1439.~97;cs:rt&:'.l:·,t ::]:. ·:rz:__ I.Y\:r:J"'()'~:r;:J:·::"!/ii?::I::?GZ;:;;:.dr:ii,v.:;::,:•= ~;:t;l;;,g':.8.)1=/Nt'':;l::T· .,;'ln''[]:f(TI::f:ii?f:=ijl];:;:f:,::tf:iV:;:l£::[:TI''.'4F''''''· .. , .. :=F:"·:=:,:; 

CyanideCN 

Noles: Shaded ruws are RCRA metals. Solhls-lo-aqueous conversion: mg/ kg • I'& I g: [(Jig/ g) x (sample mass {g} I sample vol. (ml}) ll {1000 ml/1 litCI')} I Dilution Factor • fl.& II /II A -.II)~ ).p r \,<:..J..'tf 

Comments: 
(/) .k) -..J., .-q\;~ pc.A'O,..,u 01'\ .:.. s..-p~ ~- ~ ~ ~~ • 
0/v;...t c:l."to~o.\-iOioo. •· ,. "" '' " '' " • ReviewedBy: ~ p -2:?."~ 
~s....,l.t. ts~~~· . -

*S...~: ,c.\.,,_t ~...t.S~ -""> ,._ ~h ... -\a" E. \/fl.l-..i. ~ OL. • No .tA-l.. 't i.oo-Ut,·~,.....,\. 
·- _,,~ II e. ..... ~,.,.~.·~ ..,..t-.,, t...~""~~ ...N\J AJ!J B·l4 

Date: I ::J..//d/~ i' -
6A..J. _.;II ~ ~""-"-lo..S1't...<t •'c). 'J"fol 



i 
Gener .... Chemistry 

Site/Project: A/Q'V f-ll kp!.·, Sys-..» .... J ARICOC 11: 6 0 ,l. f(J.u / 6C ;)i·l1 Laboratory Sample IDs: 9?o9JJI -oJ~-cG, "'1Jj~ -IJ.-,r, -1i', -,ll, ... .l'vJ7, -14 
Laboratory: G &L Laboratory Report 11: lf90 'l -'J i4:ti3 IC -31. ··36. ~l!., -!~},......,; . ...Yt.:SL-5''f._~s' r---- ---,--~~--~~~---..-------------.----,--~~ 

Methods: ~ PA ~Oil A. (c.v) , €:P4 I 1'161( 6 c~t·) 

I# of Samples: I j Matrix: _....,5eO.:_; !--1 ---------- Batch ##s: I 5"~ iiO/ISJOTHCAI) 1 1 S'dS!J-5" b~6£f6{&H·) 

I i?::·;rni~~:I:Illitl~::.,. . . ..l~~~~~~.l ~I ICV 

....... :!!1~i]!:J[:rf:!ti!!l!i!lit~f!l:! 
':"' '··.::~;_;:~{g i;t~::·:.:.;.i:~_::·: : -.~·:·.~ 

CCV I ICB I CCB Method 
Blank~ 

LCS LCSD LCSD I MS 
RPD MSD MSD 

RPD 
:.~l~~?r~~'i!~mr~~w~m 

IStJS)-
70-0 C/11 IV!JLI v t! / v / v'l/ v Nlf I {1/" I ..; l/1 A I ;\/4 I /)A v M4 

I~S"~O

d-~-., 
(rP· !JI J II I) v J J ~i'l/ J -Jt ~ ·J Jt I J_, I ~11 .; J 

Comments: 
(!) No "";t..~ d· 5CT~ .. \ dlit .... \-.-o" 4-..rc.c~ '-'" ~ -..~d.s. 
(d)~.~tJ J..\lo.p· s~-•1-'\c:.J. .6r{l ~~ ... ~los .L ~I.e. 

1
-. YDs C£-t" ... "'+J. 

(j ,A/ I) 8l s s IA-,!,.....(.}1-c.J "'"' .)1... c:.oc, 

,1//t • /Jir 4.ppl. c~!.t, 

Reviewed By: ~· -:" 'fZ.:' -4- Date: {.:l/tt/,. t 
.JU> 

B-15 



I 
.h"! Genenu Chemistry 
~.,...s 

Site/Project: t./:1 ... -f:.R ~·h'l. S,s\c""i AR/COC #1: 6 0 ~ ~t=f-= ,,.,~IH Laboratory Sample IDs: qq 0 'f ). ~ f{ - l 4 1 -6 S" 
Laboratory: G f--1 Laboratory Report II: 9 'oct .)J 8' ~ 
Methods: ~t'A,OI.lA (CN\ 1 f;PA-, l<i6/r (er':r\ 
#lorsamples: ~ Matrix: A-'t"'~ Batchfls: IS<loO~(GAf\ 1 i)7<f11(C,.t+) 

lti~l • T Method LCSD MSD a'#. ~ Serial Field ~Equip. Field 
A ICV CCV ICB CCD Blanks LCS LCSD JU'D MS MSD RPD RPD AD Dllu- Dup. Blanks Blanks 
L tlon RPD 

!"15"5- C. A/ ;j v J J J v v '"-0 
\~)"10-
~-'1 &'"'" Ill 1 j II 1 v ./ 

Co!Pments: 
(I ~It,. NS•,..d·r NO/ llh PJI>s. c.c..("'-4.1"hilt. 

~ Nu 'l.L.S .,,.. Svi ... l J;( ... \;o ... I'U('·"~ ~r ·~e.sc- ~l· 
~ ~_,~~ ~ f&.s. 

v 

v 

v v ;V4 NA- tJA N~ IJA., /JA AlA ;1/A 

v v ,, 
~ 1 ,IJ "'-" 

,u 
' ~ 

NA:.M?' ~I,'G4t~fr 
*s ............ OI'\f 

.._.::;, All QC. '-'"· ~ i" ..-..1- . No Jc..\·l:t ....,-.. '['-' .. I ; .f.t.J_ 

Reviewed By: ~ ·> P""Si?"~ Date: /,.1(116'/ 1'9 -
B-15 



Radiochemistry 
Site/Project: Na.,· f~ ~i·, s ys+~ { AR/COC N: 60 ;;..~ J.() It 0 t- g r1 Laboratory Sample IDs: '11 OCJ ~J. g-o J, '1.r7 ( -{~, j),. -({,I -it;'-.;J., -..lr, -:J( - J/, 

Laboratory: 6£:-t.. Laboratory Report 1: 9c:rOCJ J.l1Vtl~ '' - 3lf, -n -yo, -'13 t=tr,,-'l't -.f1, ·.rr -rc 
Methods: ePA. q~.o (G·e>SS ofPL HA.~L 300 (Go.-- $ph\ 
lofSamples: l9 Matrix: soN Batch Is: /1)8 64&/I?Kf't/(~) j I S"~SfJ(I*.f!... J:la) 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 

Comments: 
c.D No ~ s .... ~o ..... ;~ o.-.. .t\a.. ux.. 

Yl N:. .lr .. urs 4 ... .....J ~ ~$.(. ~~J . 

~$';....... .... ::;~ _..., ~ ~"-tk: 
o.(- ~·i 
PA.tJ". 

Reviewed By: 2,?;:. ... z ~~ 

B-16 

Isotope I ISffrace 

Date: _l..l//6/'Pp 



,rtk.~ 6f,_k .. ' 

..-.-, (s-ITI ....J. 4 -.)..J.f "'-"t. ~~. ~ (s-IJ7 f""')o...f~ J ..._tf S~vJ, a..S ,....._.(( Cj ~ L( -.)Jf ft~..._fi-J of 

-oJ,-o.,,-to,-16, -l4-'t0,-4ct,-5J,-5~, -~K' -.H~ "~ ~ .!,f..,fc: u"'<-l ~ .__,,u ~ ft.-A(;I;"t:.J "::J, .. 
:=p . . 

6.-cU M"'~'~ 1 4'--.})y, P~-.)1}, ~"'-)..).k 1 a.-J rt...-llJ ~ ~Is• ~c.~.J. J.lo~JC~, .1-1... bl&-..-l c:<o"c·-' 

wu-c. 4 ~ C\S'6c..- ) - .sij..._ v-.. c ~"""f-.~ • ~s' ~ ell ... ,,_ ~ y~..«l , f.~. 
~l:c.C\.~ ~··~11, 
~.., t"=}3' ,. • .s A--l-tl h-.J ..... ll£::l., I !, .... \- L 1 . -r:. ~$$&~. s-,tl. ,.u .... t)< ....... 11 &..& t.'-l,:f,...., ":5'. r 

§A.~ 
..P"') ~'\-lJ..t. we. s W--e.~· 1t.. .bi-t. c:c""". """""~ <. ¥'e. c..Hoc.. ,7-Sij- ~c vf-.,\-..h"~ s_ TC.......s, ""'• J..-4a 
~ <t ..... ,.~.-w. 

N'(.~c.~iii'C ~; 

-='"'7 '/lc.. (s-\14 ~~. ..... th 

.l'\c, .re.s .... \h ~lt 

"'.e5 ........ K. ~ 
~ '54-flu -J..r,- 31, -'16, ......t -'f~ ~ J .G. .fie. c.u.'oc.. ti\CjA-J.,v..c .MilAs. 'Ls, 

\...... t ._ t ;.f."-'tt ., ~ . ,, 



.ll uo.r Radiochemistry 
Site/Project: NO'\ ·.t.lt S.p\.'2 .Svs\c.M < ARICOC tl: bO '-Sf!- ,,aMfCf' Laboratory Sample IDs: _Cf.~,_CJ.!...i(ftii:..U).r=.J.""'-"'-8_-_5"4"-'-_,,_-_h...!!O!:....-_______ _ 

Laboratory: G fL Laboratory Report#: CJ CfOCif .?-..Jg B 
Metltods: ~PA- Cfe4 0(6rc.6S'ocfo), fPJ. A -01.ll6-. .... - .. .fpc.,) 

#of Samples: __ ...,.,;..'-·----- Batchl#s: I ~8'f3,(G~~.r~/f), I >"IS7S (G--..Q2cd 

~NQt ~q&" 

j::omments: 
CD~~.& - fl,s'. 

(#)IVa lho.c~ ~---.< &,r.~ ~"· 

X s-..._..,""11 : 
& tLxt ~...t.: 

I o.>I"7U I .......... I I lllijiUWUI I ,,,., -- I =-, ·~·)1). ....... 'lt.-)lJ ....,.,... ~ks.kJ ._ ~ -.c...~LJ ~1-l. ~ .... \~ <S')( ,._.( ....,,]/ 
· ·-· .... • ~ t,V41,C.~ '''3 1 ~: 

~IIi:: •' \.!._: 
~ ,, . I Ka-..:..:o 11\lpna ~- 1 oa·J-'~ or rut·u.J 1 ~~~ ,_.., 2r- -if~ a.,."' 4.,.. #tEal~ I f.,...+- <.l. ~ .... rJ. '-"•11 ~ 1._t,..,'t..,l 'J",' 

Gamma spec. LCS contains: Am-241. Cs-137, and Co-60 
ReviewedBy: ~ ~ ~ Date: /,..l//6~~ 
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Contract Verification Review (CVR) 

Project Leader .....;..;R"""O...:.YB=-.;A:.::::L _________ _ Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230 

ARJCOC No. 602817 & 602820 Analytical Lab _GE=L=------------ SDG No. 9909228A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation . 

. ·- . ··•-•J-·- .. ---.- - ... _ --- --- -- ------, ------- ----- ------- ----

Line Comolete? Resolved? 

No. Item Yes No If no explain Yes No 

1.1 All items on coc complete - data entry clerk initialed and dated X SNL SAMPLE #05011 0-005 DESIGNATED X 
AS SOIL ON COC 

1.2 Container tvpe(s) correct for analyses requested X 
1.3 Sample volume adeauate for # and types of analyses reauested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number{s) cross X 

referenced and correct 

1. 7 Date samples received X 
1.8 Condition upon receipt information provided X 

-·- ... ·-·, ··--· --- - •I .... - .... -·-

Line Comolete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided (MB, LCS, RePlicate) X 
2.4 Matrix spike/matrix spike duplicate data provlded(if requested) X 
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and L, X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usina correct sianificant fiaures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X PCB EQUIPMENT BLANK RE-EXTRACTED X 

OUT OF HOLDING TIME DUE TO LOW 
SURROGATE RECOVERY 

2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if reauested) data provided X 



Contract Verification Review (Continued) 

Q --- ---- ------- - ----·------

Item Yes No If no, Sample ID No./Fraction(s} and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg}? Tritium reported in plcocuries per liter with percent moisture for soil 
samples? Units consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X RECOVERY FOR CADMIUM, LEAD & SILVER OUTSIDE 
a) Laboratory control samples·accuracy reported and met for all samples QCLIMITS 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 
chromatography technique 

c) Matrix spike recovery data reported and met X BARIUM OUTSIDE RECOVERY LIMITS FOR SAMPLE 

#9909228-45MS 

3.4 Precision X RPD FOR MERCURY ABOVE QC ACCEPTANCE LIMITS 
a} Replicate sample precision reported and met for all inorganic and FOR SAMPLE DUPLJCA TE 

radiochemistry samples 
RPO FOR Cr 6 + DUPLICATE ABOVE QC ACCEPTANCE 

LIMITS 

RPD FOR GROSS ALPHA SAMPLE REPLICATE HIGH 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR 4-NITROPJ-£NOL ABOVE QC ACCEPTANCE 

LIMITS FOR SAMPLE #9909228-45MS/MSD 

3.5 Blank data X I 

a) Method or reagent blank data reported and met for all samples 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

• I 

3.6 Contractual qualifiers provided: • J"- estimated quantity; •e•-analyte found X 
I in method blank above the MOL for organic or above the PQL for inorganic; ·u·-

analyte undetected {results are below the MDL, IDL, or MDA (radiochemical)}; I 

·w-analysls done beyond the holdina time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 
I 

3.9 Second column confirmation data provided for methods 8330 {high explosives) X 
I and pestlcldesJPCBs I 



Contract Verification Review (Continued) 

4. 0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5. 0 Problem Resolution 

Summarize the findings in the table below. Ust only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis I Problems/Comments/Resolutions 

Were deficiencies unresolved? aves u'No 

Based on the review, this data package Is complete. i:fYes QNo 

If no, provide: nonconformance report or correction request number and date correction request was submitted:. ___ _ 

Reviewed by: l h.) . Pn Q 9. A. t .i. a .I Date: 10-25-99 Closed by: Date: ____ _ 



RECORDS CENTER CODE: ---------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS-NFA 
~~~~--------------

PROJECT IT ASK: 7223.02.02.01 

ORG/MS/CFO#: 614611089/CF0#023-05 

SAMPLE SHIP DATE: 4/19/2005 

SNL TASK LEADER: SANDERS 

SMO PROJECT LEAD: 
--~~----------

EDD 
ON Cust RC 

ARCOC 

608532 

LAB 

GEL 

LABID 

134751 

PRELIM DATE FINAL DATE 

5/11/2005 

EDD Q CD CD 

DATA PACKAGE TAT:I I RUSH LX INORMAL 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:J I 
CVR COMPLETED BY/DATE: L. \ k."'cv ti- D') ·IJ v)-

FINAL TRANSMITTED TO/DATE: n\ So .. Kh•\ uS ·1 ).<..,.f 
SENT TO VALIDATION BY/DATE: ;:? . ~t~u' d-?t..-:·· L os._· -1.:2 -cs-

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): I I L J 
~''/t" ~ltP'f/c r VALIDATION COMPLETED BY/DATE: j), .sJ.~ oS-2c·-o> 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE n/111 Vz slo\~ 
CO RECEIVED BY/DATE 

TO~ROMs)OR RECORDS CENTER BY/DATE: L:! . ~ t-'7->-A-.:.:. .._,. (_~ c'.S -.;t.-;1 -tJ..s-
~ 

COMMENTS: 



Sample Findings Summary Page 1/1 

Site: DSS- NFA AR/COC: 608532 • tf' .•. 

Method/CAS Number Anal sls/Analvte) 

.. ~ 

iii .& 
.1!1 0 8 ~ 10 

ClO >. < .5 a. ~ !!:!. 

i II) 

g 
> 

Sample 10 
068324-001 9981A-BH1-8-S UJ,A2 

068325-001 9981A-BH1-13-S UJ.A2 

068326-001 9981A-BH2-8-S UJ,A2 

068327-001 9981A-BH2-13.5-S UJ,A2 

068353-001 9981A-BH3-8-S UJ,A2 

068354-001 9981A-BH3-13-S UJ,A2 

068328-001 9982-DW1-BH1-11-S UJ,A2 

068332-001 9982-DW1·BH1-11-DU UJ,A2 

068329-001 9982-DW1-BH1-16-S UJ,A2 

068330-001 9982-DW1-BH2·11·S UJ,A2 

068331-001 9982·DW1·BH1·16-S UJ,A2 

066348-001 9936-SF'1-BH1-9.5-S UJ,A2 

068349-001 9938-SP1-BH1-9.5-DU UJ,A2 

068350-001 9938-SP1·BH2·9.5-S UJ,A2 I 
066351·001 9938-SP 1-BH3-9.5-S UJ,A2 I 

y 
. .Al ... ~./g./_ 2- Date: 05/20/05 

Mr. David Schwent 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-520 I 
Fax: 505-299-6744 
Email: minteer@aol.com 

Memorandum 

May 20,2005 

File 

David Schwent 

Organic Data Review and Validation- SNL 
Site: DSS - NF A 
AR/COC: 608532 
SDG: 134751/134759 
Laboratory: GEL 
Projectffask No. 7223.02.02.oJ 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNLINM ER Project AOP 00-03 Rev I. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA8260B (VOCs). 
Problems were identified with the data package that result in the qualification of data. 

VOC Analysis: 

PSIPSD: The PS percent recovery (%R) (23%) and PSD %R (31%) of vinyl acetate were < QC 
acceptance criteria but >I 0%. All associated results of Samples 13 4 7 51-00 I thru -0 15 were non
detects (NOs) and will be qualified "UJ,A2." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data review 
and validation. 

Holdin2: Times/Preservation 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
The CCV %0 of bromoform was >20% but <40%. However, all associated sample results were NDs and 
will not be qualified. 

VOC Analysis: No target analytes were detected in the blanks. 



Internal Standards (ISs) 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

Sur!"'eates 

VOC Analysis: All surrogate recovery and retention time QC acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

VOC Analysis: All LCS QC acceptance criteria were met No LCSD analyses were performed. The MSD 
analysis was used as a measure of laboratory precision. No sample data will be qualified as a result 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except as noted above in the 
summary section. It should be noted that no MS/MSD analyses were performed for the aqueous 
equipment blank (EB) and trip blank (TB) samples. No sample data will be qualified as a result. 

Target Compound Identification/Confirmation 

VOC Analysis: No confirmation analyses were required .for this method. 

Detection Limits/Dilutions 

VOC Analysis: All detection limits were reported correctly. No samples required dilution. 

OtberQC 

VOC Analysis: All field duplicate (FD) relative percent differences (RPDs) were <35% (soil matrix). 
No specific QC acceptance criteria are in place for the evaluation ofFDs. No field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



, Data Validation Summary s;;»:,R/ 
Site/Project5NL/Q55_.... N Eft Project/Task#: I) f~, c"l. • D2 • ..,f # ofSamples: 17 · :£(,-
ARICOC #: bo Z 5"'3 '1 Laboratory Sample IDs: I ·-f j-.., .,riA - o / . 

Loboret<><y'. ~J 6 o I ~J -o -, 11]. 
SDG #: I ) 79 I I ? i 7 5 q 

i 

QC Element 

l. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 

UJ = Not Detected, Estimated 

R = Unusable 

voc 

.I 

.v 

Organics 

svoc 

~ 
"'l 

Pesticide/ 
PCB 

~ 

HPLC 
(HE) 

Analysis 

In organics 

ICP/AES GFAN I CVAA 
AA _ill& 

ll).f\1, ~ /J 
/ ""I 7 II / ./1 

\. 

KlY A/ 
'9'71' 
~ 

\V(t~f\\ ~ 
~ 

NA 
Check (-.i) = Acceptable 

Shaded Cells = Not Applicable (also "NA") ,/7 . lLJ-
NP = Not Provided . !U~ }' ~ 
Other: Revtewed By: !:..m-"'-6~e:x..;...K..._.~~::~;....a .... _:u:J=~-

B-12 

RAD Other 
CN 

~ 
~ 
~ 

Date: 5':-. / 9-c £ 



Site/Project: <!)VLj r:J>!;- fi_ F I}_ . 
l.J(lUVJQ\.UJ], C.,r/: L 
Methods: ~P,A JWC·ft ( V<( c:.2 

IS CAS# Name 

1 11-SS-6 I I 1-trichloroetbane 
2 79-34-5 I, 1,2,2-tctrachloroethane 
2 79-00-5 1, I 2-tricbloroethane 
1 75-34-3 11-4Jddoroetlume 
1 7.5-3.5-4 11-4Jddoroetbene 
l 107.()6.2 1.2-4kb\oroetbane 
1 S40-S9-0 1 ,2-diebloroetheneltotal) 
I 78-87-S 1.:2-diddDroDroDane 
I 78-93-3 l-buta-IMEKI UOxblk) 

1 11().75·8 2-dll~ vinvl ether 
2 .591-78-6 2-heXIIIOlle d.ffi:Ki 
2 108-1().1 4-mcthyl-2-DCIIlmaneiMIBK) 

I 67-64-1 ~iOxldk) 
l 71-43-2 benzene 
1 7.5-27-4 bromodicbloromethane 
3 7.5-25-2 bromoform 
l 74-83-9 bromometbane 
1 75-15-0 carbon disulfide 
1 56-23-5 earbon tetrachloride 
2 108-90-7 cldorobenzene 
1 7~..()()-3 cbloroetbant 
1 67-66-3 chlorofonn 
1 74-87-3 chloromethane 
1 10061-01-5 cis-] ,3-dicbl 
2 124-48-1 dibromochlorornethaue 
2 100-41-4 I ethylbenzene 

1 75-09·2 I methylene chloride (1 Oxblk) 
2 100-42-5 ,styrene 

2 127-18-4 tdnldlloroetbene 
2 108-88-3 toluenel 1 OxblkY 
2 10061-02~ trans-! ,3-di<:hloroorQOCRO 
I 79-01-6 trldlloroethene 
1 7.5-01-4 vinyl dllorllle 
2 1330-20-7 lxvle8eaitota1) 

II ti, ... s-'1 IV:rn.. I ,.p;c,tt 
\ 51. .. ~-l iclf-lh .• ,1:U...i"~ -H. 

Volatile Organics (SW 846 ·Method 8260) ,s;b ,·f/ 
A . /P.f' Pagel of2 

Matrix: _4Uftt~ AR/COC #: &~6'53.1. # ofSamples· /7 
-~~·--·, -':"''lo/' I ? 41 . c._ d JL • .' -V/ > I ?If X ~~- ... L 3_((7~/ h'?;LA'9' . 7 

Call b. Cali b. CCV 
T Min RF RSDI %0 Method 
C RF · Intercept R2 
L <20%/ Blks 

>.0~ 
0.99 

20% 

,/ 0.10 A IIi. v \./ ,/ 
IV 0.30 
IV [1).10 I 
;v 0.10 I 
v 10.20 I 
IV 0.10 w 'J/ w .,y "'V 

0.01 
'./ 0.01 A/11 ,/ v ./ t.( 

lv to.Ol :v J/ J ... J, j, 

lV' 0.01 NA -7 7 ./ / 
lt. 0.10 J.,." I 

!tl.Ol v 
:o.so NA 

ll 10.20 'V. 
V" 0.10 1.1ii,J'-/ 
lv 0.10 
lv 0.10 
IV 0.10 

I .I-" o.so 
v' 0.01 

\0.20 
ijl.lO 

I·J 0.20 
It 10.10 

10.10 
~.01 

lv 0.30 
!0.20 \J 
f0.40 

[V' 0.10 " IP\ 
lv (0.30 

li 0.10 
0.30 

v 

i.ct)/ 

~-~2.~ Batch#s: L/f 73s- _l ,5.:;·1 1/ 4/ q Y 91 /1-.t;r~) 0~ 

.X .X ..;( 

LCS MS Field Equip. Trip r-
LCS LCSD MS MSD Oup. RPD RPD 

~~ 
Blanks Blanks 
'oull lr -at.?) 

\/ A i\ l.rA \. I \/ l \ / '"/ 

,I/ ' ...!.I \1 _,Jj I/ ,, "-!/ f/ \J 
.; 

./, I ...A AP.' 17 v. ;/ .,/ -..;:' 17 
J. j_ 4.. ...v ..v J., i. .j .... ~~./ 

I\. NA ,;.. ..../ v / .I v v 
J l 

J 

! 
' 

I 
i 

11/ r 
£" rt I r~ 

v v 
.n 

codtbY'e.rfi:~ ~ ..... ~~l..J·~"·.,c-H--.v~~. L \ . ~~ ~. G [. RC !RA !ll_ .. .-..11 ~"II ~v ·7E/~S/; ~/ ~ 

. - '" '-;- , ..... ::-~.:.~" Date:.~·-/ 9- 6£ -
71- ~ c<-ryty 

(1"">47"'>1 -«:-111 ~~v"' -o15'). 
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Volatile Organics 

SiteJProject: AR/COC #: b b t 5 ) d 
Labomtory: SDG #: ------------

Batch #s: !f/tJ/'?'7 Page 2 of 2 

#of Sampll:es~: =~--L-~:._::::_---:-==-----------
~~: --------------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 IS 1 IS 1 
area RT 

~'---·---- ----r-____ /} 
~ 

~ 

~ ./"'""ll 

~ ~-1 / 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

IS 1: Fluorobenzene 
IS 2: Cblorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

~ 
,_ 

f 

~ 

Comments: 

£-19 

IS2 IS2 
area RT 

~ 

~ 

-----

153 IS3 
area RT 

I 
I 
I 
I 

I 

·~ 

I 
............... 

------
I 
! 

~ 



Contract Verification Review (CVR) 

Project Leader _Scn__;de_rs ________ _ Project Name _::.D.::..S.::..S.:..N;:..f.:...:A ___________ _ Ccse No. 7223 02.02.01 

AR/COC No. 608532 ---------------------
Analytical Lab _.;;..GE;;.;L:;.._ ____________ _ SDGNo._1~_7~5~1 ________________ __ 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

&.v n'""'J~• ... ~~· ,...,,_ .,..,_ ... -· --·--'J .. ~---·- -·- ~--.. -··· -· ···-··-·· 
Une Complete? Resolved? 

No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and doted X 

1.2 Container type(s) correct for analyses reQuested X 

1.3 Sample volume adequate for # and types of analyses requested X 

1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample nutnber(s} provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Dote samples received X 

1.8 Condition upon receipt information provided X 
-

...... ........ ., .. --· -·-· 1 . ......... 

Line Complete? Resolved? 

No. Item Yes No If no, explain Yes No 
2.1 Data reviewed, signature X 

2.2 Method reference nu~s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 

2..4 Matrix spike/matrix sPike duplicate data provided (if d) X 

2.5 Detection limits provi<fed: PQL and MDL (or IDL), MDA and I.e X I 
2.6 QC botch numbers provided X I 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data rei)OI'ted in appropriate units and using correct siqnificant fiqures X 

2.9 Radiochemistry onolysis uncertainty (2 sigma error) and tracer recovery (if N/A 
applicable) reported 

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 

2.13 Controctuol QUalifiers provided X 

2.14 All requested result and TIC (If requested) data provided X 



ARCOC: 608352 

Contract Verification Review (Continued) 

-·- ---- ~- ·-· ---
Item Yes No If no, Sample ID NoJFraction(s) and Analysis 

3.1 Me reporting units appropriate for the matrix and mut contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg/K9)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 

samples and sample data 

3.2 Qu<mtitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 

technique 

c) Matrix spike recovery data reported and met X PS recovery failed low for Vinyl Acetate {Analytical Batch No. 

419735, solid samples) 

3.4 Precision N/A 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g .. field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided:· J•- estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL. IDL, or MDA (radiochemical)); 'H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct. and complete X 

3.9 Second column confirmation data provided for methods 8330 {high explosives) and 8082 N/A 

(pc.sticides/PCBs) 



ARCOC: 608352 
Contract Verification Review {Continued) 

4.0 Calibration and Validation Documentation 
ItEm Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) X 

a) 12-hour tune check provided 

b) Initial calibration provided X 

c) Continuing CGiibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) N/A 

a) Initial CGiibration provided 

b) Continuing calibration provided N/A 

c) Instrument run logs provided N/A 

4.3 Inorganics (metals) N/A 

a) Initial calibration provided 

b) Continuing CGiibration provided N/A 

c) ICP interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided N/A 

4.4 Radiochemistry N/A 

a) Instrument run logs provided 



~RCOC: 608352 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No . ~no lysis Problems/ Comments/Resolutions 

. 

/ ..... 

Based on the review, this data package is complete. ~ No 

If no, provide: nonconformance report or correction request number and date correction request was submitted. _______ _ 

Reviewed by: Date: 05/12/05 Closed by: Date: _____ _ 



CONTRACT LABORATORY 
tnt I Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 

I -
AR/COC 608532 

r---:--~. ----
6146/1089 \• Date Samples Shipped: 'J :,:1 ProjecVTask No.: 7223 O?..QW I L__j Waste Characterization Dept. No./Ma1l Slo•r ; "· i 

ProjecVT ask Manay~r lvlike Sanders t I ~ , .. ' Carrier/Waybill No. './ ~ / ( ./ ·J SMO Authorization:_;_+,_ .,~ -Send prelimin;;ry/copy report to: 

Project Name: DSS ADD I ·' , Lab Contact: Edie · Kent(843)769-7385 Contract#: PO 21671 _ _ ______ 
'~-!- ~--··Released by COG No.:-==--=-~----- ----RecorrJ Cent~r Cod~: Lab Destination: GEL 

' ·f. ' '. I 'Jvalidation Required Logbook Ref. No. SMO ContacVPhone: Pam Puissant(505)844-3185 ·.':'t. II;''; lf 

--· 
Service Order No. CF023-05 Send Report to SMO: Wendy Palencia(505} 844-3132 Bill To:Sandia National labs (Accounts Payable) 

Location Tech Area P.O. Box 5800 MS 0154 
--·~ 

/...!>'~ 7.::;~ I Building Room Reference LOV(available at SMO) Albuquerque. NM 87185-0154 
·-

ER Sample IU or Pump ER Site Date!Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 
Sample No.-Fract!on Sample Location Det<1il Depth (H) No. Collected Matrix Type Volume ative Method Type Requested ID 

/ 068324-001 / 9981A-BH1-8-S 8ft 1116 041305/1534 s BAS 125 ml 4C G SA VOCs 

: I 068325-001 ' ~! 1 A-BH 1-13-S 13ft 1116 041305/1450 s BAS 125ml 4C G SA VOCs --
/ 068326-00 ·, , 99:3 1A-BH2-8-S 8ft 1116 041305/1607 s BAS 125 ml 4C G SA VOCs --- '---

" 068327-00: ' 99131 A-BH2-13.5-S 13.5ft 1116 041305/1625 s BAS 125 ml 4C G SA VOCs 

1 068353-00 I 1 9981 A-BH3-8-S 8ft 1116 041405/1405 s BAS 125 ml 4C G SA VOCs -
.,1 068354-01J1 I 9981 A-BH3-13-S 13ft 1116 041405/1420 s BAS 125 ml 4C G SA VOCs 

I 068328-0C 1 / ~2-DW1-BH1-11-S 11ft 1117 041405/1620 s BAS 125 ml 4C G SA VOCs --
I 068332-0L' I 

/ 
9982-DW1-BH 1-11-DU 11ft 1117 041405/1620 s BAS 125 ml 4C G DU VOCs 

/' I _, 068329-001 / ~r:l82-DW1-BH 1-1 6-S 16ft 1117 041405/1635 s BAS 125 ml 4C G SA VOCs 

i I 068330-001 / 9982-DW1-BH2-11-S 11ft 1117 041805/1153 s BAS 125 ml 4C G SA VOCs 

./ 068331-001 I 9982-DW1-BH 1-16-S 16ft 1117 041805/1219 s BAS 125 ml 4C G SA VOCs 

IRMMA [_[Yes ·:'l JiJo. Ref. No. Sample Tracking lmo ;: Speciallnstructions/QC Requirements Abnormal 
Sample Disposal 1_-.1 Return to Client U Disposal by lab Date Entered(mm/dd/yy)['{j rdl {)) EDD 0 Yes lJNo Conditions on 
Turnaround Time : J 7 Oay L )ls Day <1 JJ 30 Day· Entered by: f! k:__ I I Level D Package I] Yes UNo Receipt 
Return Samples By: 0 ·Negotiated TAT QCinits. \..r:J~ •send report to: 

Name Signature I nit Company/Organization/Phone/Cellular 

Sample I William Gibson ;d.4uvt{J~JI}- 'Z1Jf}XJ Weston/6146/284-5232/239-7 367 Mike Sanders/MS 1 089/0rg.6146/505-284-2547 Lab Use 
Team 1Gilbert Quintana ~: ~.I.Jr!/.).i;.,J,. (;!-}-:: Shaw/6146/284-3309/238-9417 

I 
Members Rot~ rt Lynch -~~-/_ f--H Weston/6146/250-7090 -· , / I 

--
*Please list as separate report. 

1.Relinquished by - .. j Org._ . Date 1- ·. · i Time : .. 4.Relinquished by Org. Date Time 

1. Received by ', f, -'; .- ,_.t .. (.- i;..-. Org., . '· Date::-;·:·- · Time.-:.,'- 4. Received by Org. Date Time 
2.Relinquished by L / ' -~ t:,.' ~ Org/-, '' C Datetj_ :l_Y -('~lime/ ;; ._-: (; 5.Retinquished by Org. Date Time • .. · ;._. .._,, . 

2. Received b9 ' Org. Date ' Time 5. Received by Org. Date Time 

3.Relinquished b~- ____ Org. Date Time 6.Relinquished by Org. Date Time 

3. Received by Org. Date Time 6. Received by Org. Date T•me ------
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Analysis Request And Chain Of Custody (Continuation) 
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ARJCOC- I 608532] 
-wssAoo - ... 

Project I.Jan ~ ProJect/Task Manger Mike Sanders Pra·ecl!Task ~Jo. 7223.02.02.01 

Location Tech Area ,'{ 

Building Room ' Reference LOV (available at SMO) Lab use 
-------~-- ---

Sample No- ER Sarr1ple 10 or Pump ER Date!Time (hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 
Fraction Samp~e Location detail Depth (ft) Site No. Collected Matrix Type Volume alive Method Type Requested 10 

.I 068348-00 1 ' 9938-SP1-BH 1-9.5-S 9.5ft 1095 041205/1257 s BAS 125 ml 4C G SA VOCs 

{ 1 068349-00 I ' 9938-SP1-BH 1-9.5-DL 9.5ft 1095 041205/1257 s BAS 125 ml 4C G DU VOCs 
~ ~!< 

/ 068350-00 1 / 9938-SP1-BH2-9.5-S ;:, .9.5ft i 1095 041205/1442 s BAS 125 ml 4C G SA VOCs 

I 068351-00 1 / 9938-SP1-BH3-9.5-S 
-. . (,.ti.l 

:., 9.5ft 1095 041205/1549 s BAS 125 ml 4C G SA vocs 

/068347-001/ 15~'1J?k0f{@jJ'07 N/A N/A 041805/1230 DIW G 3x40ml HCL c EB VOCs 

t I 068352-001 / 1095-DSS-TB-1 N/A N/A 041205/1257 DIW G 3x40ml HCL c TB VOCs 

----i 
. -

-
Abnormal Conditions on Receipt LAB USE 

Recipient Initials 
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DSS SITE 1117: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1117, the Building 9982 Drywell (Solar Tower Complex) 
at Sandia National Laboratories/New Mexico (SNL/NM), is located on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(DOE). The abandoned drywell consisted of a gravel-filled hole approximately 4 feet in 
diameter and 11 feet deep. Available information indicates that Building 9982 was constructed 
in 1980 (SNLINM March 2003), and it is assumed that the drywell was also constructed at that 
time. A site inspection in August 1999 showed that the Building 9982 floor drains that 
discharged to the drywell had been plugged with concrete, so the drywell has been effectively 
abandoned in place. 

Environmental concern about DSS Site 1117 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drywell at this 
site. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies north of the site and terminates in a playa just west of KAFB. No springs or 
perennial surface-water bodies are located within 1.8 miles of the site. Average annual rainfall 
in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is nearly flat. Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration for 
the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996). Most 
of the area immediately surrounding DSS Site 1117 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 1117 lies at an average elevation of approximately 5,579 feet above mean sea level 
(SNL/NM April 2003). The groundwater beneath the site occurs in unconfined conditions in 
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately 
150 feet below ground surface (bgs). Groundwater flow is thought to be to the west in this area 
(SNL/NM April 2004). The nearest groundwater monitoring well is approximately 3,700 feet 
southeast of the site. The nearest production wells are northwest of the site and include 
KAFB-4 and KAFB-11, which are approximately 5.5 and 5.2 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNLINM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNL/NM November 2001 }, identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 

AL/9-05/WP/SNL05:rs5754.doc B-1 840857.03.01 09/13/05 5:26PM 



RISK ASSESSMENT FOR DSS SITE 1117 9/13/2005 

other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1117 was effluent discharged to the environment from 
the drywell at this site. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sample Sampling 
DSS Site 1117 Potential COC Sampling Density Location 
Sampling Area Source Locations (samples/acre) Rationale 

Soil beneath the Effluent discharged 3 NA Evaluate potential 
drywell to the environment COC releases to 

from the drywell the environment 
from effluent 
discharged from 
the drywell 

COC = Constituents of concern. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Using a Geoprobe rM, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at three borehole locations at DSS Site 1117. Sampling intervals started at 11 and 
16 feet bgs in the August 1999 and April 2005 borehole drilled through the center of, and 
beneath, the drywell and at 11 and 16 feet bgs in the two boreholes drilled adjacent to the 
drywell in April 2005. The soil samples were collected in accordance with the procedures 
described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2 
summarizes the types of confirmatory and QA/QC samples collected at the site and lists the 
laboratory that performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs), 
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide, 
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site 
laboratory (General Engineering Laboratories, Inc.). Table 3 summarizes the analytical 
methods and the data quality requirements from the SAP (SNL/NM October 1999) and FIP 
(SNL/NM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1117 

Sample Type VOCs SVOCs 
Confirmatory 4 2 
Duplicates 1 1 

EBs and TBsa 1 0 

Total Samples 6 3 
Analytical Laboratory GEL GEL 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC =Volatile organic compound. 

PCBs 
2 
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0 

3 
GEL 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radio nuclides 
2 2 2 2 2 
1 1 1 1 1 
0 0 0 0 0 

3 3 3 3 3 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1117 

Analytical 
Methoda Data Quality Level GEL 

VOCs Defensible 4 
EPA Method 8260 
SVOCs Defensible 2 
EPA Method 8270 
PCBs Defensible 2 
EPA Method 8082 
HE Compounds Defensible 2 
EPA Method 8330 
RCRA Metals Defensible 2 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 2 
EPA Method 7196A 
Total Cyanide Defensible 2 
EPA Method 9012A 
Gamma Spectroscopy Defensible 2 
Radionuclides 
HASL-300b 
Gross Alpha/Beta Activity Defensible 2 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA Methods from EPA (November 1986). 
bHASUEML 1957. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HASL/EML = Health and Safety Laboratory/Environmental Measurements Laboratory. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of 
one trip blank (for VOCs only) and one field duplicate. No significant QA/QC problems were 
identified in the QA/QC samples. 

All of the soil sample results were verified/validated by SNL/NM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNLINM July 1994), SNL/NM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999), or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). The data validation reports are presented in the 
associated DSS Site 1117 request for a determination of Corrective Action Complete (CAC) 
without controls. The reviews confirmed that the analytical data are defensible and therefore 
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acceptable for use in the request for a determination of CAC without controls. Therefore, the 
DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1117 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNLINM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual site 
model for DSS Site 1117, which is presented in Chapter 4.0 of the associated request for a 
determination of CAC without controls. The quality of the data specifically used to determine 
the nature, migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1117 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1117 

111.3 Rate of Contaminant Migration 

The drywell at DSS Site 1117 was deactivated sometime before April 2005 when the building 
floor drains were sealed with concrete. The migration rate of COCs that may have been 
introduced into the subsurface via the drywell at this site was therefore dependent on the 
volume of aqueous effluent discharged to the environment from this system when it was 
operational. Any migration of COCs from this site after use of the drywell was discontinued has 
been predominantly dependent upon precipitation. However, it is highly unlikely that sufficient 
precipitation has fallen on the site to reach the depth at which COCs may have been 
discharged to the subsurface from this system. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COC migration at 
DSS Site 1117. 

111.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at three locations beneath the 
effluent release point (drywell) at the site to assess whether releases of effluent from the 
drywell caused any environmental contamination. 
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The soil samples were collected at sampling depths starting at 11 and 16 feet beneath, and 
adjacent to, the seepage pit. Sampling intervals started at the depths at which effluent 
discharged from the drywell would have entered the subsurface environment at the site. This 
sampling procedure was required by New Mexico Environment Department (NMED) regulators 
and has been used at numerous DSS-type sites at SNL/NM. The soil samples are considered 
to be representative of the soil potentially contaminated with the COCs at this site and are 
sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1117 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNL/NM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1117. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNLINM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1117 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9982 Drywell (Solar Tower Complex). Wind, water, and 
biota are natural mechanisms of COC transport from the primary release point; however, 
because the discharge was to subsurface soil, none of these mechanisms are considered to be 
of potential significance as transport mechanisms at this site. Because groundwater at this site 
is approximately 150 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

The COCs at DSS Site 1117 include only inorganic constituents. The inorganic COCs include 
both radiological and nonradiological analytes. With the exception of cyanide, the inorganic 
COCs are elemental in form and are not considered to be degradable. Transformations of 
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Inorganic 
Arsenic 
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Cadmium 
Chromium, total 
Chromium VI 

Cyanide 
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Selenium 
Silver 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1117 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF 
(All Samples) Concentration Background (maximum Log K0 w 

(mglkg) (mglkg)a Screening Value? aauatic) (for organic COCs) 

4.45 7 Yes 44c -

113 J 214 Yes 170d -

0.01878 0.9 Yes 54c -
5.31 12.8 Yes 16C -

0.105 J NC Unknown 16C -
0.0698 NC Unknown NC -
9.22 11.8 Yes 49c -

0.006 J <0.1 Yes 5,500C -
0.1325 6 <1 Yes aoo1 -

0.492 J <1 Yes 0.5c -

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 

No 
No 

Unknown 

Yes 
Yes 
Yes 

No 

8 Nondetected concentration (i.e., one-half of the detection limit if value is greater than the maximum detected concentration or analyte was not detected at all). 
1Callahan et al. 1979. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS 
J 

KOW 

Log 

= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 

mg/kg 
NC 

= Milligram(s) per kilogram. 
=Not calculated. 

NMED = New Mexico Environment Department. 
SNL/NM =Sandia National Laboratories/New Mexico. 

= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1117 with 

Comparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLINM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
coc (pCi/g)a (pCi/g)b Screening Value? (maximum aquatic) 

Cs-137 NO (0.0643) 0.079 Yes 
Th-232 0.794 1.01 Yes 
U-235 NO (0.324) 0.18 No 
U-238 0.79 L---- ~ Yes 

--- ---

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bOinwiddie September 1997, Coyote Test Field Supergroup. 
cNMED March 1998. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS =Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
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these inorganic constituents could include changes in valence (oxidation/reduction reactions) or 
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to selena
amino acids in plants). Cyanide can be metabolized by soil biota. Radiological COCs will 
undergo decay to stable isotopes or radioactive daughter elements. However, because of the 
long half-life of the radiological COC (U-235), the aridity of the environment at this site, and the 
lack of potential contact with biota, none of these mechanisms is expected to result in 
significant losses or transformations of the inorganic COCs. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1117. COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COCs is low, and loss through decay of the radiological COCs is insignificant because of their 
long half-lives. 

Table 6 
Summary of Fate and Transport at DSS Site 1117 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transform ation/d~gradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

VL1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
durinrr the screening procedure. 
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Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent {TEDE) and estimated incremental cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COC risk values also are compared to 
backqround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1117. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1117 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1117 is approximately 75 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1117. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inqestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 
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Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNLINM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNLINM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNLINM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show the DSS Site 1117 maximum COC concentrations that were compared to 
the SNLINM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. Two constituents (chromium VI, cyanide) do not have quantified background 
screening concentrations; therefore, it is unknown whether these COCs exceed background. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than it's 
background screening level. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), and the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004). Dose conversion factors (DCFs) used in determining 
the excess TEDE values for radiological COCs for the individual pathways are the default 
values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following 
documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 
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Table 7 
Toxicological Parameter Values for DSS Site 1117 Nonradiological COCs 

I 
RfD0 I Confidence8 I 

RfDinh I I SF
0 

coc (mg/kg-d) (mg/kg-d) Confidence8 (mg/kg-d)·1 

Inorganic 
Chromium VI l 3E-3c 1 L I 2.3E-6c J L I -
Cyanide I 2E-2c I M I - I - I -

8 Confidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)"1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 

RfDinh 
RfDO 
SFinh 
SFO 

= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 

I SFinh 
(mg/kg-d)·1 I Cancer Classb I 

I 4.2E+1c I A I 
I - I D l 

ABS 
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0.1d 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1117 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.7E-11 1.3E-08 2.7E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF

0 
=Oral (ingestion) slope factor. 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANL/EAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 

AU9-05/WP/SNL05:rs5754.doc B-15 840857.03.01 09/13/05 5:26 PM 



RISK ASSESSMENT FOR DSS SITE 1117 9113/2005 

this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1117 nonradiological COCs and an estimated 
excess cancer risk of 2E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
cancer risk for the DSS Site 1117 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 2.0E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1117 for the industrial land-use scenario is well 
below this guideline. The estimated incremental excess cancer risk is 1.8E-7. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 5E-10 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
guidelines generally recommend that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico, 
to be eroded and for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 10 shows an HI of 0.00 and no quantified estimated excess cancer risk for the DSS Site 
1117 associated background constituents under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
5.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1117 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1117 is eligible for unrestricted radiological release as 
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated incremental excess cancer risk is 5.3E-7. The excess cancer 
risk from the nonradiological and radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in 
OSWER Directive No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA 
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with 
Radioactive Contamination" (EPA 1997a). This summation is tabulated in Section Vl.9. 
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Table 9 
Risk Assessment Values for DSS Site 1117 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenarioa 

Concentration Hazard 
I 

Cancer 
coc (mg/kg) Index Risk 

Inorganic 
Chromium VI 0.105 J 0.00 I 2E-10 
Cyanide 0.069b 0.00 I -

Total 0.00 I 2E-10 

aEPA 1989. 
bParameter was not detected (i.e., one-half the maximum detection limit). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 

Residential Land-Use 
Scenarioa 

Hazard 
I 

Cancer 
Index Risk 

0.00 I 5E-10 
0.00 I -

0.00 I 5E-10 

Risk Assessment Values for DSS Site 1117 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium NC -

Cyanide NC -

Total 0.00 

aDinwiddie September 1997, Coyote Test Field Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 

-

-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -

- -

0.00 -
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VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 2E-10. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 2.27E-1 0 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under a industrial land-use scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
2.0E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr 
(EPA 1997a). The estimated incremental excess cancer risk is 1.8E-7. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 5E-10. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 4.83E-10 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
5.3E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNLINM 
February 1998). The estimated incremental excess cancer risk is 5.3E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1117 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP 
(SNLINM November 2001 ). The DQOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at effluent release point are 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM 
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procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1117. 

Because of the location, history of the site, and future industrial land use (DOE and USAF 
March 1996), there is low uncertainty in the land-use scenario and the potentially affected 
populations that were considered in performing the risk assessment analysis. Based upon the 
COCs found in the near-surface soil and the location and physical characteristics of the site, 
there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
EPA Region 6 (EPA 2004b), and the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004). Where values are not provided, information is not 
available from the Health Effects Assessment Summary Tables (HEAST) (EPA 1997b), IRIS 
(EPA 2004a), Technical Background Document for Development of Soil Screening Levels 
(NMED February 2004), Risk Assessment Information System (ORNL 2003), or EPA regions 
(EPA 2004b, EPA 2002a, EPA 2002b}. Because of the conservative nature of the RME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

Vl.9 Summary 

DSS Site 1117 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 2E-10; thus, excess cancer risk is also below the acceptable risk value provided by the 
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NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and the estimated incremental excess cancer risk is 2.27E-1 0 for the industrial land-use 
scenario. These incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 5E-10. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 4.83E-1 0 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs 
are much lower than EPA guidance values. The estimated TEDE is 2.0E-2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997a). The corresponding estimated incremental cancer risk value is 1.8E-7 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional control is 5.3E-2 mrem/yr 
with an associated estimated incremental excess risk of 5.3E-7. The guideline for this scenario 
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1117 is eligible for unrestricted 
radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 

Table 11 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.27E-10 1.8E-7 1.8E-7 
Residential 4.83E-10 5.3E-7 5.3E-7 

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1117. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. At the end of the scoping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4} summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1117 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V}, wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs also are expected to be 
of low significance. 

AL/9-05/WP/SNL05:rs5754.doc B-21 840857.03.01 09/13/05 5:26PM 



RISK ASSESSMENT FOR DSS SITE 1117 9/13/2005 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/13/2005 

Sandia National Laboratories/New Mexico (SNLINM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNLJNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL!NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLJNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNLINM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNLINM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et at. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNLINM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
lnqestion of contaminated soil lnqestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000} and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993}. RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNLINM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological} 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

( 1) 

For nonradiological constituents of concern (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radibnuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED J = ___::s _______ _ 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day} 
Cs =Chemical concentration in soil (mg/kg} 
IR = Ingestion rate (mg soil/day} 
CF = Conversion factor (1 E-6 kg/mg} 
EF =Exposure frequency (days/year} 
ED = Exposure duration (years} 
BW = Body weight (kg} 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ __ 

a BW *AT 

Da =Absorbed dose (mg/kg-day} 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm 2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year} 
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ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/13/2005 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = --""-· ------
" BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = H' I 

H BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLINM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 3soa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 ChiW 

Inhalation Rate (m3fday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3fkg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate {liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2 ) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
jcm2/day) 3,3ooa 5, 700 Adulta 5, 700 Adulta 
Skin Adsorption Factor Chemical S_Q_ecific Chemical Specific Chemical Specific 

· aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 dav/vr 4 hr/wk for 52 wk/vr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 
Mass Loading for Inhalation q/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter( s )-
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
30a,b 

70 Adulta,b 

100 mg/dayc 

10,950d 
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1.36 E-5d 

16.5C 
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0.25b.d 
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