
Saundta Martinez 

From: Saundra Martinez [saundra@lanl.gov] 

Sent: Friday, February 24, 2006 12:15 PM 

To: 'Dhawan, Neelam, NMENV' 

Cc: 'Don Hickmott'; 'Lisa B. Levine' 

Subject: RE: FW: e-copies of documents 


Importance: High 

Hi Neelam 
I will be delivering a CD with these last two documents. This should complete your 
document request. 

**RSI Response on CMS Plan and RFI 
**CMS Plan Addendum 

Thank you. 

Saundra Martinez 
ENV-ECR 
Tel: 505-665-6771 
Fax: 505-667-5801 
-----Original Message----­
From: Don Hickmott [mailto:dhickmott@lanl.gov] 
Sent: Monday, January 23, 2006 4:30 PM 
To: Saundra Martinez 
Subject: RE: FW: e-copies of documents 

Saundra, Lisa found it in RPF. I couldn't find it in my files. DOn 

At 03:56 PM 1/23/2006, you wrote: 

>Hi Don 

>Were you able to find this document? If not, would you like for me to 

>ask the RPF? 

> 
>Saundra Martinez 
>ENV-ECR 
>Tel: 505-665-6771 
>Fax: 505-667-5801 
> 
>-----Original Message----­
>From: Don Hickmott [mailto:dhickmott@lanl.gov] 
>Sent: Wednesday, January 11, 2006 7:46 AM 
>To: Saundra Martinez 
>Subject: Re: FW: e-copies of documents 
> 
>Saundra, I'll have to look for it. It should be in RPF. DOn 
> 
>At 04:35 PM 1/9/2006, you wrote: 
> 
> >Don 
> >Do you have a hard copy of the NOD response? Read Lisa's email below. 
> >Saundra Martinez 
> >ENV-ECR 
> >Tel: 505-665-6771 
> >Fax: 505-667-5801 
> > 
> >-----Original Message----­
> >From: Lisa B. Levine [mailto:levine@lanl.gov] 
> >Sent: Friday, January 06, 2006 10:11 AM 
> >To: Don Hickmott; Lisa B. Levine; Saundra Martinez 
> >Subject: Re: e-copies of documents 111111111111111111111111111111 
> > 
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Los Alamos National Laboratory 
UNIVERSITY OF CALlFORNlA 

Dr, Robert S. Dinwiddie 

P.O. Box 261 10 
Santa Fe, NM 87502 
NM ED-H RM B 

SUUECT: RESPONSE TO RSI FOR THE RFI REPORT AND CMS PLAN FOR 
PRS q6921(C) 

Dear Dr. Dinwiddie: 

Enclosed is the Los Alamos National Laboratory Environmental Restoration (ER) 
Project’s response to your Request for Supplemental Information (RSI) for Resource 

Conservation and Recovery Act Facility Investigation Report and the Corrective 

Measures Plan for Potential Release Site (PRS) 16-021 (e). These documents address 

work performed and propos6d at the 260 Outfall, PRS 16-021 (c). The RSI was 

received at the  ER Project Oftice on March 22,1999. 

If you have any questions, please call Dave Mclnroy at (505) 667-0819 or Joe 

Mose at (505) 667-5808. 

Sincerely, 

Profmm Manager Theadore J. Taylor. Program Manager 
DOWLAAO 

Enclosures: Response To RSI for the RFI Report and CMS Plan for 
PRS 16-021 (C) 

c 



Dr. Robert S. Dinwiddie 
EWER99-092 

Cy (w/enc): 
M, Buksa, EMER, M S  M992 
D. Hickmott, EWER, MS M992 
J. Mose, M O ,  MSA316 
W. Neff, W W 7 ,  MS M992 
J. Kieling, NMED-OB 
S. Yanicak, NMED-DOE OB, MS J993 
EWER (CT#C668), MS M992 

Cy (w/o em): 
M. Kirsch, EMER, M S  M992 
D.. Mdnroy, E M R ,  MS M992 
V. Rhodes, EMER, MS M992 
EWER File, MS M992 
Tracker, RM 604, MS M992 

w>:mw? 

-2- April 19* I 
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RESP0,UsE: TO RSI 
FOR THE RFI REPORT CMS P U S  FOR 

TA-16, PRS 16621(~) 

Activity 

MDA-P CIOSUTC 
MDA-R P ~ S C  I fieldwmk 
MDA-R C~CZIUP 

HE Ponds (1 &007(a), 1 6  
008(a) )Phase I fieldwork 
HE Ponds (16-007(a), 16- 
OOS(a) )cleanup 
Burnins Ground South 

General Commcntr 

X o t a  Current 
Schedule 

O n g o i r , ~  work I Fy99sroo 
Scheduled to SM 9Ilt99 1 M99&00 
If required bv Phase I data F Y O I  a02 
Scheduled 10 start 911199 FY99g:OO 

lfrcquired by Phase I dm 

Complctcd in FY 95 

FY 02 

FY 95 

Comment-CovcrLmcr 

clcmup 
Alluvial system in Fish Ladder 
Sccp Canyon 
Alluvial system in Martin 

LiG.?ii Rcpsonse 

Canyons activity FY 02-04 

Portions will be completed as part of CMS FY 99 & 00. 

Per the discussion bcnvca WNL rcprsenntivcs and FIRMI3 ~ c p r c s e n m t i ~ ~ ~  021 A@ 12, IW, 

RSbl), Howcver. these 3ctivitic; arc crarcntly being rescheduled during the on-going Ui&L 
basdining cxncisc. LAXI  will provide the results of thisbaselining for thse ;icdvitia when tbcy 
arc complete and approved by DOE (csbmtcd first quartaFy 01). 

will provide a cunrnt scheduk for these 3cdvitia as dcrivtd from the ER bascLine (see Tabk 

b 

Table RSI-I: Schedalc of Activities in the Study Area in the Current LA31 ERProject 
Bas.clinc 

fi cl dw&k I 
Burning Ground South cleanup Combine with HE Ponds N 02 
hg ourftlll Phase I fieldwork Completed in FY 95 M 95 
Ag oudhll c !mup Surface xdiments modmtcly conominatcd, FY 00 
I I link downcpdicnr migymtion I 

K-Site Phase I ficldwork 
TA-16-340 Phase I fieldwork 

1 Scheduled to SM 9/1/99 
1 Comlcted in FY 95 

1 FY99gcoo 
I w 9 5  

~~ I TA-16340 S U ~  Outfdl I Surface sediments not highly contaminated 1 -Fy OS 

RSI Response IorPRS 76927(c) 1 ApnVZ7,1999 



fadY I I 
Ceornoxphology of RFUGMS Portions will bc completed as p y t  of CMS 
studvaxa 1 activity. Remainder by Canyons - I M 02-04 
REI fiddwork for otha PRSs in I T k c  arc 3 number of tow priority PRss FT 02-05 

3- Comment 

Jmmed3att Response Rqnimd 

1, L4NLshouldrOriredi "RemIts..."tabies in Sections 2 through 3 and Tabk 6.1-1 to inchde 
those COP& prenarurtly eliminuted fmm inclusion in the screening process, to uddress 
idmtijied discrqmues, to m r c  consktcnr handing of water qua lip parameters, IO include 
u misjing Tabk ofresuk. to provide further ut$[ clarification. and IO ensure comhenq 
with A p p d k  R. 

Enclod as Atmchmcnt Ian revised versions ofTablcs 2.4-10,3;F4,9,12,16,19,22.27,28,31, 

discrepancies, ensure consistent handing of w3tm quality parmetas, provide further clarifications, 
and cllsurr consistency with Appendix D. Table changes arc consistent with the discussion in the 

. responses to individual .4A comments below. The missing table is included dirrctiy in the response 
to comment l.&. These tabk currently do not include changes to the radionuclide tables for 
dpes ;malyztd by gamma spectroscopy (Comcnts 1.a.l and 1.a.ii). This issue is being rcsolvcd 
at a programmatic level by Cathy Smith of LANL with representatives of HRMB. LANL will 
provide additional table to deet the d t s  of these programmatic discussions. 

* 35,38.42,43, p6,49;4.3-4,7,10,13.19,20,26,27, md 6.2-1. T~CSC chylge XSO~VC 



?XED Commcnt Continued 

rile following arc a few aampla :  
a. Prcmanrrc eliminnrion of COP&: 

i. 3,4212 Evaluation ofkdiartuclides. ?age 3-39, f i p m p s o p h :  ~ A l t l ~ ~ ~ g h  
bismuth-214.lcad-212. Icad-2I4, and thallium-208 were aR d d c a 4  zhry me 
aljo natura& occurn*ng and nor carn'ed forward cs COP&. 6dmiwn-f09. 
potassium40. protanhiurn-2.31. and protaainiw-2jj.M arc not comideruf to 
bc COPCS became thty are mly=cd for qualip cor~rofpuposes- Bemuse &cy 
arc not reliably memucd by gamma q x ~ m c o ~ .  aabtiumL7S, 
lanthanum- I 4  neptunium-237, radium-2?4. d mdium-233 arc also not 
cam'edforwurd ps CUP& 

hXED Comment I 

As the hXELYs comments suggss methylated mercury w not analyzed in son n m p l a  during tbc 
RFL Tbt bunt of the statemat was to address concan for thc potentid thrut thzt it m y  posts 3 
bioaccumulatw from 260 Outhll sails, To bcttadesaibc the intent of the mtan&lf we win repha 
it with following 

RSI Response lor PRS .tWZ7(c) 3 A p n l 2 7 , t M  



M e m q  and scknium were dttcctcd in thc 260 oud311 surface soils md &td into 
the screening assessment as COPCs bemuse of their damions in Cdon dc Valle 
xdimcnts and &ace wtc. The maximum concenations rcpomd in soii, 
howcvcr, were below LAX. soil background UTL: thus. mercury is not considered 3 
concern 3s o bfoxcurndrttor for the 260 outfdl surfiace soik 

Seaion 632 -:e- "~Mtrcury and selenium wczt dctcctd at maximum values thit asc below 
bckgound Un. and arc not, thcrdiorr, cyn'cd forward from thc scrccniag analysis 3s COPECs." 
27rk is forsoilj on&. Indtd, mercury w3s d c d  forward s a COPEC ftorn &e screening analysis 
for W o n  de Vdlc sediments. 

?Xcsectmsdtucnts w b t  considard m the screming assessment The foilowing statcmenr~ arc 
cxmctm€ &om Sccrion 632: 

The only ndio1ogic;ll constinrat found p t c r  than background in Oilon de Vdlt 
SedimaiS was Cesium-I37 (J'abtc D-32-9). The mctbodology OfKelly ct d. (1998. 
57916) calls for the usc of ESGS for soil to be applied to scdimcna when calculating 
a HQ based on Q T ~  dose. On this basis, Cesium-137 laas s HQ - 0.03, and is 
t h d o r c  dismissed as a COPEC for Canon dc Vdlt chmncl scdimcnfs.~ 

There werc no ndiologu1 constituents detected in the dissolved (filtered) fraction 
of &Ion de Vallc surlhcc water samples; howcva, uranium-234 and -2% wcrc 
dacctcd in the u n f i l t c d  WCCT sampics from ChiJon de V d k  Therefarc, umiurn- 
3 4  and -238 arc mu'ncd as COPECs for the surf..cc mfcfs of Canon de Vslle." 

4 Aprll21, 7999 



sodium arc considcrcd naturally occum'ng nutrientsfor ugtcatic systems and 
not rctuinrd as COPECr. Nitrates wcreparr of rhc Laboratory operations at 
tlic 260 outfall ureu. Nitrum should be retained until ~ u l u a t c d  in rht  
scrccning assessment. 

Pcr NMED's recommendation, nitmtcs (NO,), as found in the dissolved kction ofwatcr, wiiI k 
mluarcd quantitatively in the scrccning ascssmcnt 

hMED Comment 

vi. 6.32 Screening Asscssmcnt, pagc 624, secondparagraph: "Alumimrm 
o c c m  in norurally high concentrations... Cancentrotions of uluminum in 
ahvial worcr, groundwatrr and spring watcr arc not tikrly zo have been 
influcnccd by Loboratory operations, and are. therefore conridered to be 
naturally occurring. ntw. aluminum is not retained as a COPEC for a f l W  
water, )I Logic isfuulv: spcculation prcccdec thc scrccning cssersment 

h X L  Response 

PcrbMED's rccommcn&tion, aluminum. as found in the dissolved fraction ofwater, will be 
tvaluntcd quntinnvely in the screening assessment. 

b. Discrepancies: 
1. 2.43.I.f Inorganic Chemical Cornpzrison with Background, pcrgc 2-28. 

second paragraph: "Dtr w c  above BVs for antimony, u d m h ,  totd 
cyonide, and thallium in somcsumpIcjaAccording to T i l e  24-2, he DL for 
sclenium was also above B V in 32 surnples. Please arptain the omission or 
rcvue thesiatmn~rable. 

RSI Response for PRS 76621(c) 5 R p y a  79!a 



.: 
. .  . . 

Samplc 03 16=95--O034 was not malyzed for volaths. None of the dichlombcnzencs were dacctcd 
by semivolatile analysis; the detcction limit in this case was 9 2  rngkg. The undetcctcd result for 
0316-95-0034 should not appear in Table 2.44, nor should it havc been "ntaincd" as a semivol;ltilc 
in Table 24-20. 

Synplcs 03169S-OO44, AS and 4 6  wcre malyztd twice for volntila due to Inbontory difficulties. 
According to Appendix C (vohtilcs mnfysis rcqucst number 1 173), focussed validation acccptcd the 
runalysh, but as we discovered in the c o w  of revitwing the Chapter 2 tabla rn respond to your 
request for supp1mcnt;uy information, the results reported in Table 24-9 for these sarnplcs are the 
nsuh fion the fmt analysis. That is littlc diffamcc bctwcen the results for the two analyses (tbc 
sccond value for Dichlorobenzlnt(l2-J in this smplt 03 16-95-0046 w;ls O.OOS(J-), for example), so 
wc.h;lvt not corrtctcd Table 24-9. Dichlorobcnzcnc[lf-) was undctcctcd at 130 mgkg by the 
Semivolrtilc mdysis of sample 0316954046. D i c h l o r o b ~ c [ ~ ~ J  is comctly "rcmincd" 3s 3 
volatilechcmid in Tab1eZ;CtO. 

A conwrcd version of Table 24-10 is provided in Amchmcnt L 

XVED Comment 

iii, 23.32. I Inorganic Chemical Comparison with Background. page M6. third 
purogmph: "DLt w w e  above BYs for antitnomy, selenium. silver and maI 
cyanide; "According to Table 2.441. the DLs for mercury and thalhm were 
also above BVs in some samples. 

The tact should rea& "DLs were above BVs for andrnony, mercury, selenium, silva, thallium and 
total cyanide in somcsunplcs." 

3 i  Comment 

iv. 3.4s. I COPCC, page 3-I 13, shird buiIes: Ntmbenxne is no: indicated os u 
C0PCforsuf .k  water. See Tabk 3.435 

himbenzmc &odd be included in the list of COPCs for surface water in the third bullet on page E 
TU. 

v. 3.43.1 COPCC.page 3-I13b third &diet: "Mmtoluene (3-) is nor found in 
Scrriorr 3.4 or TabIc 3.435. Perhaps this is u typographical mor and should 
be arrtwdro tcod wnimcolum@-) 



33- Comment 

v i  Table 4.4I9, Resrrlts ofInorganic Data Rmkw for Springs - Mq-or 
Conrrimcnu. pagc 4-73: ncfoIIming comrimcnts cmurrerczedas "mjor 
constituents" on pugc &nand idenrifted in Trzbie 4.448 arc missing from 
the table: lithiwn, &Iorize.jluorine, bromins carbonate and lDS. 

LANL h s  included these constitucnts in revised Table4.4-19. LAIN. listed elcmcnnl c h l e  
fluorine and bromine as cansritucn~ on p. 4-37 and what is reported on in this sectjan. mad what was 
analyzed for. arc the ionic forms of these constituents, fluoride, chloride, a d  brorn.de LANL 
incorrectly mlunted the daQ for s c v d  of these constitucnts (lithium. carbonate, chloride, fluoride, 
bromide) as minor condtucnts nthcr than mjor condtucnts in the d m  review, As indiutd on p- 
4-76, lithium, abomte, chloride. fluoride and bromide were elimimtcd fiom fwkr considentior; 
as COPCs based on a statisrid t c s  

BXED Comment 

vii. Table 4.4-20, Rerultr of Inorganic Dam Rmbv .!prthgs - Minor Consthenzs, 
past  4-76: The foliowing eortstinrmnts enumerated m *minor eomrimcnlSwon 
pagc 4-37 and identiTed in Table 4.4-f8 arc missing from the t a b k  silver, 
arsenic. cadmium, cobalr, chromium, coppa, mcrcury. nickel, lead. 
anrimony. selenium, uranium andzinc. 

tGNL, will include silver. arsenic, cadmium, cobalt, chromium. copper, merrury, nickel. lea& 
antimony. sclmium, uranium, and zinc in revised Table 4.4-20. L A X  in3dvcrtantly omitted these 
nnalytes from that able. All, exccpt uranium which was not annolpd during the Phase 11 RFI in t h e  
media, wcrc not gntcr than backgound b a d  on -tistid tests, 

I 

viii. Tabic 6.1-1. Summary of Constitucnn~ Rctainedas COPCsfioorFrviher 
Screenins pagc 6 1 :  Nirrotolucne[2-l, which was retained as a COPC for 
surfacc water samples in Tabk 3.4-35. k missing from this table: und 
T+ichlorocthanc[l,I. I-] is nor idcn:ifiicd as u COPC in uny of thepreceding 
tabler. 

W.XL Rcsspoase '1, 

';i 

All inconsistends bctwccn Table 6.1-1 and data rcvicw tables will bc correct& Nitrotoluenc~-] 
and trichloroet!c~,l,l] will specifically be nddrcsscd. 

3- Comment 

c Inconsistent use cnd handling of water qudiv paramctcts: 

RSI Response lor PRS 16-027(c) 7 ma. 7999 
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ii. 3.4.3.I COPCr,ppage34f3, I a r r  bullet: 7DSir not included 4c u COPC 
although many other wzcr quaIiyparumeters are. 

"ED Comment 

iii. Table 4.4-20. Results of InorganicDutu Rcview Springs - Minor Constimenrr. 
page 676: Bicarhonateh retained as D RCR4 COPCC. I .  

Pathediscussion bewten LANL rcprcscnbtivcs and "I3 personnel on April 12.1999. water 
quality p;mmctas will be included in the revised inorganic chemicals data review m b k  

& Miming rob Ie: 
i 3.4212 Evaluation of hdionuclids. pager 3-39 and 340: A tabic 

indicating the "Rcsulfs ofRudionudide Data Review for Canon de Valle 
Suflace Sediments" has been omitted 

LAxLRcJpotiJt. 

Cesium 137 is m ' n d  as the only mdionr;clidc COPC. This is mentioned in t a t ,  but not listed in a 
table for "Results ofRadionuclidc D3ta Review for C;tilon de Vdlc Surface Sedimcnts". The 
folowing table Will be insatcd at theboaom of page 340. 

Table 3&@) 
Reults  of Ftadionuclide Data Rcvicw for Cailon de Vdle Surface Sediments 

L 

. Andpt Mcdh Result Rationale for Retaining or Eliminating 
Anlyte as a COPC 

Cesium437 Scdimmt Remined Rcported above background in 1 of 31 samples. 



>NED Cornmcnt 

> X E D  Cornmcnt 



pethe discussion between LWL rcpnxnntivcs a d  HItMB pnonncl on April XZ 1999, LANZ is 
providing o mblc (X'abk RSE) showing the number of uch type ofanolytc suitc analyzed for each 
nxdk 

Table RSI 2 
Summary of Numbers of Laboratory Samples Taken During PRS 16421 (c) RFI lnvastigations 

* M W  A n m  Barium . HE lnorganlc Nimte Semi- VOA Total Water 1 I Chemicals' ! volatiles , u  Qual. 
outrau-semtnr i 0 0 I 51 151 10 151 78 I37 0 
Outlaa-OBtLtW 1 0 IO I39 Is9 I O  I 39 40 l o  I O  
o~mii-ornn~ff i 0 IO 12 I 2  10 12 2 I O  IO 
O U ~ L  surge bcd i 0 l o  I1 ( 1  10 I 1  ! 1  I O  10 

I O  I 55  I S 5  I23 I 36 I12 131 l o  . ~nmctevalk- 10 i 
1 surlscesedimenr I I I I I 1 1 -  

8 0 0 0 

4 7  37 27 3 51 

74 7 74 7 1  0 6 

0 8 7 0 0 

0 2 1 0 0 

! 6  26 178 IO 78 

l o  
48 

! O  l 8  
I O  147 

, O  I T *  
t o  
l 1  

anon de Vale- 0 
subsurfaca 
secimcnm 
CanondtValk- 3 
surfacswatef 
Canon de Valls - 14 
Anwial water 
~ntmeQiateDepfh 0 
Borehole - tuff 

. IntermediatbOepeh 0 
Bonnok-Wa!ef 
Sgrlngs -water 7 2  10 

s a  
I I I 

I' 
.27 I 3 8  

. 1,This indudeSbOM me inorganics and inorganics + cyanide sultes. Not all w e  analyzed far 
cyanide. 

. 2fhk indudes 75 samples from the unit that was referred to as QBT5 in the Phase I t  report 

B i  Comment I 

. . .  



"snapshots"of bath thc surjacc water andgroundwatcr system and should h m d k  the 
sampling metitodolog, and rypes ofanalyscs for each mcdium consistently. ntat is, LAM. 
sltould use rhe same vpa ofpumps io obtain all groundwater samples; anoly=c all 
groundwutcr samplcsjor ihc same analyses, e f ~ .  

Rcspon.sc 

Thc ER Project a p x s  that amlyricat "snapshots" of surface water and groundwater systems arc 
ncccssiuy. We s c  working toward that go21 by consistently using the same methods for coffcction, 
the same sampling IOc;lnons, and rcqudng the m c  mrtIysa, This is outlined in the Sampling and 
Analysis xnion, chapter 6 nftbc'l€wO2l(c) CMS Plan". 

SXED Comment 

4. In order to cmure consrjiency beween rrcatmcnt of media sumpla and to provide a comptete 
"pictwc"of the contaminationpcscnt, RPM recommends rltcjotlowiqg OdditionaI anaIysa 
be conducted: 
a Radionuclides in all watersampla 
b. Xicrop'ycrn'tt 

Per the discussion bctwm LANL rcprcsmtativcs and HRMB pcrsormcl on Apnl E 1999. LQL 
will add these mlytcs for one year of smplkig and. b d  on whrtha my dnccs have occund, 
dctcnnine whetha to conbuc to 3 n a l y ~ ~  for thcm. 

3- Comment 



s3mpla from the sourcc 3f~. For these msons, further exploration of thc extent of uranium 
rrluscs,which wouldhave required an additiona1 m31yticd suite, usjudged unncccssvy in the 
sourccvta 

Howeva, uranium was milytcd in samplcs colkctcd in thc Phase II R,FLof the alluvial systm 

* -on de Vdlc sediments. The background vnluc used in Table 5.4-3(4 is probably too high, 
but the nom1 background value for sediments, 222 mdk& is probably too Iow for the m e  
rc3sons that the soil background value of 1 .E mflg is inappropriate. Statisticdly, the M o n  de 
Vallt scdimcnr sample results arc indistinguishable from the low1 backgound for soils 
devclopcd for the V-Sitc VCM CompICrion Rcprt. 

W o n  de Vdlc sud3cc wta, The mults wcrc statistically indistinguishable from the available 
. surface w t c r  backgound bag.  

UDnium d y s a  will be included in verification sampling associated with the proposed Interim 
Mcrsurt at tbc SOMC 3n;l W n n i u m  will 3150 be added to the fdl suite: andlyscs to be pcrformcd 
dUringPh35e IU R F I d e s c r i i  m thcCMS Ph. 



U.XL Response 

Pa the discussion between &XL rtprscnbtivs  and WlLMB pcrsonncl on A p d  12,1999, LAXI k 
including an additional figure (,see Amchmcnt n) showing rhc TA-16 water sampling Ice l i t i s  that 
arc shown in the Tables B4.1-x in Appendix B, whic5 were not included in FigurcB4.0-1. 
Background spring lwdons are availablc as Plate T ofBlake ct al. (Blake 1995,49931). 

Incorporate Into Subscquenr Rclo*ant Submirtal 

LANL n&recs with all of H334B's comments in this section except 

NlMED Comment 

8, Appcndk A. Acronym and Glossary: U N L  shouldprovide cifufians/or Ihose d@mitians 
obtaincdfiom guidance or r.fcrccncc documm. 

LASL Rcsponse 

LkNL would prefer not to provide citations for d l  those definitions in Appendix A obtained from 
guidance or rcfcrcncc documcnts (scmc glossay dcfintions have dmtions). At this point. Lk)rTt 
believes thm would bc minimal added value in byins to determine where dl the &sting dcfimitions 
wcrc dcl.ived. Many date bock to the early &ys of the LAN1 ER project LAP41 would be glad to 
research the sources of ddinitions on B casc-byaist basis. LA?.? would like to discuss this issue 
further with the HRMEl at 0 ptogzmltmtic Itvcl. 

Xmmcdinte Rcsponse RequlrtcI: 

?XED Commcnt 

I, lnsti~u~ional Conrrok Itavc not been adcquarely addressed/evaluatedasparr of the rem* 
sctcction process. 

lLk\Z Response 

LANL proposes to insert o n w  section 3.4.6, lnstirutjorwl Controls. containing the following text 

3.4.6 Institutional Controls 

Controls on thc usc oflmnd and other resources arc o Acn o kcy eluncnt of cnvironmcnd clunups 
Such controls can play an imporrant role in limiting risk. and arc often n d e d  to ensure that 
enginemd rcmcdia are not Sectcd by lata activities as d c d k d  in "Institutional Controk A 
Rcfcrcncc Manual." USEPA Working Group Dnft, March 1998. EPA has taken the position tha 
institutional conads undcr RCRA comctivc actions will be consistent with insdtutid conmb 
undcr C E R U  A Notice published May 1,1996 (61 Fcd. Reg. 19448, May 1,1996). st3tts that 
"EPA expects 10 use institutional controls such as wta w d  land USE rrstn'aions pn'mm7y to 
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supplment cngincaing and controls 3s appropriate for short and long term magcmcnt to pwmt 
orlimit exposure to h d o u s  waste and constirucnts. EPA docs not q c c t  that institutional 
conwls wilr ofla be the sole rcmcditl action." 

The LAErL Site Dcvtloprncnt Plan (LA?,? 1995,57224 designates TA-I6 for continued industrial 
opcna'ons, such 3s HE rtsurch and testing This comrnitmcnt to continued industrial operations in 
d e e t  provides an institutional conuol of tbc site that wiIl be c o n s i d d  in the remedy selection 
process. The most mcnt vasion of the cited rcf'crcncc manual will be used daring the rcmcdy 
dcCnon to s i d e  the incopntion of institutional controls as an'elcmcnt of the oven11 strategy. 

SMED Comment . 

2.. 1.3 Conceptatd t'ndemtanding and approach.page 7. I a i  paragraph: "...p orential impacts to 
gtounhrcrrrr andii'orstrrJfocc worer qualiry will continue to be evaluarcd during Khe CMS 
~TOCCS and in a site-specipc &k assessment (SRA). Please provide an onticipated schedule 
datej%r thesubmit tat of fhir SSRA. 

Pcrthc discussion bmsrctn LAXL rcprrsentativcs and HRMB pasonncl on April 12,1999, LAB1 
will implement 3 ph3sed appruach to the SSRG LANC plans to complac the SSRA for the surface 
soil and wtcr  pathways by the md of the first quancr of Fy 200 I. LANL 4 1 1  aIso add a receptor 
based on 3 groundwater ocposurc pathway and provide ;UI addardum to that SSRA der FY 01 
following complaion of deep groundwater wells located within and wound TA-16. 

ruIMlEx, Comment 

3. 4.3 PoinB of Complimce, puge 32. fop paragraph: " P A  has esroblished that the POC for 
soil$ (and by exrension. alluvium) ic limiled IO new-su fucc soilr become subsu $ace soils have 
limited IikdihooCrof expswe to reccpzors. " Pieme provide a refmence for this statement. 

LANL used the following rrfacnce for this smtcmcnt: 

55 F d  Reg. 30832. July 27* 1990 

This statement is also consistent with the May 1,1996 Proposed Rules (61 FecLRcg. 19450, May 1, 
1996),"Points ofcompliance for soils arc p e n l l y  selected to cnsurc protection of human and 
cnvironmcnd rcccptorsagainsrdircctacposrac and to rake into account protection of o k a  media 
from cruss-rncdh tnnsfer(e.g. via leaching, runoff, or airborne emissions) ofconcaminants." 

L4NL should have r c f m c c d  these documents in the CMS Plan. 
. 

h i  comment 



Canon de Vdlc ;rlluvium - Limited ampling of alluvium hss been conduacd t& The Phase XII 
srmrpling and omlysI~ campaign detailed m Scction 6 of thc CvfS Plan indudes gcomorpbic mapping 
ofthc scdimcnts. shc current conccptu;ll modd is that all tbc xdimcnts in tbc active chamd and 
adjoccnt ovabank mas contain dctmblc contaninants. The geomorphic mpping wii incIudt 
sampling to estimtc cmtamimt conccmntiom. 

5. Tublc 6.51, Summary of Grnpling and Analysis for the Conneaisiry I m ' g a r i o n  ut :he 
TA-16-260 &fall Source Arm. page 63: LAME should onolyd for HE in the source mea to 
detcminc the concmtrations remuining irt thesource area 

The engineering design for the Interim Mca.swc to remove the ouddl sccimcnts will include a post- 
excavation sampling and mlysis plan to chamaerizc the contamination left in phct. including HE,. 

YMED Comment 

6. 6.3.4 Alluvial Water Qmamics, page 72, secondpmagraph: "At its eastern cnd. the sw$ae 
wafer sysrem reminarcs near thcpoint where the cnrryonfloor intersects t h e m @ a p h i c  
contact between uniu Qbr3 and Qbt2 of the Tshirqc Mcmbw ofthc Banddier T d "  Pleat 
c/arij+ ifthis contact is related to thc Water Canyonfault system and describe anypotenM 
impacts that this f a l t  zone might have on conturninant transport. 
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conmet docs not appear to be related to the proposed location of the Water Canyon tjulr, as 
nnppcd, Thcpropo~&Wata Canyon f3dt which docs not h v c  d i m  surface cxprcssion but which 
hss btca propod based on gophysical ha is !qpthcsizcd to run nod-south * h u g h  the cast 
~i&0fth~TA-16BMlingG~~d(~Fi~&3.0-1 OfthcRFIR-nforPRS 16421(~)d;lted 
Scptank  1998). This lo~3tion is approximately 3000 fcc: wcst of the Qbt3-QbtZ contact in Canon 
dCVallt 

h i  Comment 

EcTd test kin for RDX in mearc reliable and h v c  low detection limits. The ofher HE that is 
rtli;rbly dcrccted with a field method is TXT. This test is not being pdonncd because the maximum 
"T concentration is an order of mqnitudcbc!ow the site-specific sacaring Icvels for the humvl 
h d t h  expasure -*os that include the water pathway. In addition, the absolute abundance of 
RDX is typicdly much higherhm that of "T- it is a much more reliable indicator panmeter for 
BE conramination than k X .  The intat is to gain a cos dficicncy by using a field method and to 
support &e field methods with labontory analysis &cc a yur. The: ~ p k s  for hbontgr d y s i s  
4 1  be conectcd during high b d o w  and low baseflow conditions. 

Comment 

gl 63.42 h p h g  Activitia* m e  75, lusrparapaph: -me loations [of rhrpiezomclcm] in 
thcpaenniaIreach pombn of the canyon will be determined aper thegeomorphic survey." 
Plccreoploirr how rhtrgeomorphicsurvty will be used to sire thepiezometcm 

LA3Z R a p o n s ~  

The piaomctas arc intended to monitor the water ltvcls in the alluvium in ;he vicinity of the losing 
zoneof the canyon. Tbc geomorphic survey should identify the sediments that h v e  bcen deposited 
duringlaboratory operations. Ifwc can locate the piaomctm in new sediments near the losing 
mnc. then we will be able to assess the dynamics of alluvial groundwater in sediment packages that 
arc likcly be contamhat& by 1abor;itory practics This is prcfenbIe to monitoring the dynamics of 
illuvial wtas in packages that have not bccn impacted by the opc3tions at TA-16. 

ir;MlED Comment 

9. T&k 6.33. Swnmary ofAnnuarSzrnpting and Analysis for the Investigarion of Alluvial Warm 
Qynamia. page 73: Plcase indicate which samples and analysEs will be analyzcd in thejicld 
or irr the Iaborarory. 
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LXl’X Response 

XMED Comment 

IO. 6.3.52 fnvmtigorion Design, page 79,fmrparagmpk ’Geomorphic mirJ witt be -ped in 
Canon dc Vatle andMartin Spring Canyon. In Canon de Vane. this mapping w2.k conduad 
porn tlre heod of Peter Seep to below rhc barium a n o d y  of the bonom of .%IDA P,. ” 
Geomor$tic mapping should be corrductcd for ahr entire snte mw m dq5Led in E w e  3.I-I. 

3 i  Commcnt 



. .  
. .  
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Updated Table 6.41 
meld Screening PtaCdurn  



Amchmcnt I -Rcviacd Tables from Chnptcm &3,4 and 6 
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TABLE 24-10 

Analyte I Media Result Fbtiomle for Retaining as a COPC 

I Volatiles 

Benzene Sediment 
Butyl beri=ene[sec-] Scdimenr 

Retained I Reponed in one sample ar 0.002 m g i g  
Rerain& Repofled in one sample at 0.00 m@kg 

I ,  

Dichlorobentcne[l,2-] 1 SeOiment Retained 
isopro~y1toluene[4-J Sediment } Retained 

To1 u en e Sediment 1 Retained 
Trichloroethane[l,l ,I-] Sediment 1 Retained 

Reported in one sample at 0.01 m m g  
Repofled in three samples at less man 0 2  m$kg 
Reported in one sample a: 0.002 m w g  
Reponed in one sample 3t 0.065 m@kg 

I 

-~ 
Semivolotiias 
Anthracene I Sediment Retained I Reported in seven1 samples at up to 5so m@g 
Benzoic Acid 1 Scdiment 
8i~{2~th~hexyl)phtholate  Sediment 

Dinitrotoluene[2,4-] 1 Sediment 
Dinitrotoluenel2.6-1 I Scdiment 

Rctaincd Reported in scvcral samples, less man 0.5 mg/kg I 
Retained Reported in 3lmOst half of the samples. at up to 

4600 m@g 
Retained Reported in several Samples (a high explosive) 
Retained Rewrted in several sam~lers (a high explosive) I - ~~~ 

Hax~ChlOrocyClOpCntodien~ ' Sedlment 
Nitrosodiphenylomine [N-] Sediment 
Phenanthrene Sediment 
Pyrene Sediment 

Retained Reported in one sample at 9.6 rngkg 
Retained RcporteC in one sample at 0,06 mgkg 
Retained Reponed in several samples at up to 4 6  mgkQ 
Rotained Reponed in one sample at 0.07 mgkg 

I I 



RetairW 

(NlWlJI surf- 1 Retain& 

'WIW131 surrac8 
IMirntnt I I the full length of Canon de Valle. 

Not detec& in any sample. but deledon llrnlb excoed the sediment 1 baekgmund value. 
Thm samples arc obave the sediment backsround. 

52 of 55 samples wll above tke sediment backkgmund value. almost 

m n y c  

Anenic 

Barium 
Wiment  I 

I*'-' SUrhce I Eliminated ' W 55 samples 3m below the sediment background value. 

'AllUvCi SurraJCs 
lwiment  1 . I groatar than the back~mund dlstrlbudon. 
(AlW'a s~~~ I UIminatd AI1 55 samples 3m below tho sedlmont background value. 

Sediment 
' A ~ ~ I J V I ~ I  SHam 1 Retained 26 samples are siEnificantly above me sedlment background 
wimcmt distributhn. 
Alluvial SuHalaCe jSsdimnt 1 greater than the background distribution. 

Four samples above the sedlmant background value, 3nC statistically 
Sediment I 

,Sediment t 

Berylium 

CaCmium 

Caldum 

'Chr~mit~rn.tota1 IWWal sUffacs3 I Retained I Two samples are a50w the sodirnent background value. 

cobalt 

c4Ppsr 28 samples above the socfimsnt backgmund value, and statistically 

(&luna1 Surlace 1 Retained 
.Sediment 

Lead 

Magnodurn Alluvial surra- i Eliminated 
Sedlrnent 

Exceeds background in over hatf of the samples. 

All 55 samples are below the sediment background value. 

Sedlmont 

(Ai-i surtace Nickel 

Potassium Alluvial sU*m 

Selenium 

.SaOfmant 
Reminod 

flimineted 1 AI1 55 srnples or0 below the sediment background value. 

Twenty-flvo samples oxcoed the sediment background value. 1 
Detected in oleven samplos above Vle sediment background value. I however most detection limits exceed the sediment background value. 

AJ~WM S U * ~  
Sediment Uranium nlminated AI 37 samples am MIOW me sediment backgmund value. 

*luvtal 1 Retained 
Sediment Vanadlurn Sevsn samples exceed Me sediment background value. 



Table 3.44 
Results of Inorsank Data Rcview for Canon de Vallc Surface Scdfments 

Table 3.4-9 
Resutts of HE Data R e v b  for Cahon deValle Sediments 

I I 1 



- *  

Results of m e r  Organic Chemical Data Review for Canon de Valle Sediment8 
r 

-1- ~cdia R t s d t  Ratiosalt for Retaining or Eliminating 
a8 a C O X  

* VolIM&?s 
m e  Alluvia 

Sediment. 

Retained Reported in one sample at 0.048 m g k ~  at an overbank 
sample location just up drainage from SWSC Sprlng. 

R e p o m  in three ovcrbank sedlmentsamplev at less than 
0.006 mgkg. 

DichbrodMwmrnetham 

I~apropYtmlUene Allwial Refained Repomd In one overbank sediment sample at 0.059 mg/kg. 
sur!ace located just up drainage from SWSC Sprlng. 

. sedimsnt 
TdWne 

Tmlluc-722- 
tM~mMtaWl.72-1 

Trlchbroflodrwnechans 

aen2oicAdb 

-w- 

@.is(2amymeqf)phull&ta Repomd in 75 samples at less than 0.?4 mg/kg. These 
dutscb wan located in a large sadon of Cafion de Valle 
and do not appear to havs a distinct trend. 

L 

Dhbutyipthahte 

Disthylpmatate 

Reported in one sample at 0.06 mJkg located just up 



Rosults of Inorganic Data Rovicw for Canon de Valla Subsurface Samples 
L 

Analyte 1 Media RCGUlt Rationale fox Retaining or Eliminating as 
a COPC 

Alumlnum Alluvlal Eliminated All oight w n p l o s  roparted below the sedlmant and tuff 
Subsurface background values. 

Sodimonflutl , 

j Subsutfam 1 
, Sedlmontrruff . 

I AIIWI~I 

Sedimenmd I 
Subsurface 

Sodimenflu?! 
Alluvial 

Subsurface 
SadlmonVTuff 

Antimony Allwlel Rotalnbd Not dotedad in any samplo, but dotoctlan limb omead the 
sudiment and tuff background values. 

Elimimted AII oignt amplus roportd below me sediment and ~f 

Fiw of eight samples above tho sediment and MI background 

Subsurface I background values. 
Arsonic 

v;\luas, up to 300 mgkg. 

background valusrr. 
Eliminated All eight samples reported below tha sediment and tuff 

Barium 

Beryllium 

Cadmium Wlwlal Rotalned Not dotcdbd in any sample, but the detsCtion limit exceeds tha 
sediment background value. 

I Sedlmem 
Calcium Alluvial Ellmlnatsd All oight samplos reported blow Mo sediment and tuff 

Subsurface I background value% 
SodlmenuTut! 1 - 

Chromium, total Alluvial Retained TWO samples slightty above me tuff background value. up to 8 3  
Subsudace I /mgA~.  

TUff 

Coban MI aight samples reported below the sediment and MI 

One samplo above the sudlmnt backgrwnd value. at 4.99 

bkQmund MIUdl. 
SedlmeMlrrf, 

C a V W  
Subsurface mpnco. 

5 

I 
CyanMe, total Alluvial Retainad NOt aetbged in ally sample, but mst Uetectkn Urnits in tW~8 1 SubFMcO 

data axceed ttw detection limit in the badtgrwnd data sst 

Iron Alluvial Elimirmted 1 All eight samples reported bebw t h ~  sadknsnt and tu"! 1 Subsurface 1 I bsckQfOvndMkws. 
sedimantrrun I 

Lead Alluvial Rotained Two samples from different depths In tlm same borshda 
excoed tha tuff Wground value, up to 22 mglkg. Thk 
borehole is located down drainage from Burning crwnd 

subsurlaca 
Tuff 

.L Sdng. 

background values. 
SadimsmrruiI 

s u b u r ~  
Manpa= babwths sedimon=and trbl 

ssdimantrrun I 



Table 3.616 
R e d b  of Inorganic Data Revlew for Canon de Valle Subsurlace Samples 

__ 
Analytc 1 Medla I Result Rationale for Retaining or Eliminating as 

a COPC 
Mercury 

Nickel 

Potassium 

Table 3.4-19 
Results of HE Data Rev iew forcation de Valle Subsurface Sediments 

Alluvial 
Subsurface 

SedimenUTuff 
Alluvial 

SedimanUTdf 

Retained Not dotoded in any sample. but dotedon Ilmlts exceed the 
sediment and tuff background values. 

Uimhatcd All eight samples reported b l o w  the sodiment 3nd tuff 
Subsurface background values. 

below the sediment and tuff 

Sedirnentrruff I 

HMX 

Selenium 

she 

Sodlum 

Thaliium 

Vanadjum 

anc 

Uedsa Result 
Aliuvlal Retained 

subsulfaca 
Sediment 

Not detected in any sample, but dateedan limits exebbd the 
sediment and tutf baekp'ound values. 

Retained Not Uet.ec!ed in any sample. but detection limits exceed tbe 
sedlment and tuff background values. 

Eliminated At eight samples reported below the sediment and tuff 

Sedimenttl'uff 
Alluvial 

Subsurlace 
Sedimentrruf! 

Altwlal 
subsufrace I background values. 

SedimmVTuff 

Subsurface 
Sodimenfluff 

Alluvial 

Sedimentrrurr 
Alluvial 

Tuff 

Alluvial Retained Not detected in any sample. but detection limits the 
sediment and tuff beckground values. 

Eliminated Ai eight samples mported below the sediment and tun 
Subsurface baCkOmunU values. 

Retained One sample 0.5 mglkg above the tuff background valuo at 60 
Sobsurface monco. 

__  
Rationale for Retarnag as a COPC 

Detected at a depth of 4 r i n  one sediment sample, at 
0.097 mgntg. 

Oetodcd ato depth of 109Z in one tuff 
mfl0. 

I T r l n i V 3 3 1  1 AI? I Retained ihteaed at a depth of 109Z in one tuff sample. at 0.84 ' 
Subsur'ace 



Table 3.4-22 
Rcsutts of Other Omank Data Review for Subsurface Canor: De Vane Samples 

Fluoride Sumce 
Water 

Magneslurn Sudace 
Water 

Table 3.4-27 
Resu l t s  of lnorganlc Data Revlcw for Surface Water-Major Constituents 

Elimlnatsd 

Rooined 

Rationale ,lor Rct-r!ning as a COPC 

Although the 3 samples anawed forthis constituentwarn undetected., 
the detection limits appearto be signillcanny greateftban the 
background ranno based on the Wikomn statistld tasf 
54 ol55 samples were dolected !n the suflaca water data sat. Theue 
samples are signitieantly greater man the back~mund range based on 
the WIloown statistical test, and appearto deaaase in t6ncentmkw-i 
as thay move dcwnstreem in Canon de Valla. 
AJthough the data st Is small. 3 of 3 samples w m  detectad and 
appear to be significantly prealar than the background mnge basad on 
VM Wilcoxon at3tistIcal t d  

AlthOUQh the data set Is small, 1 of 3 sample8 was detaded and does 
not appear to be signlficrrntty groater than the background range 
based on the Wllcown statistical t e s t  
42 of 55 samples were detected in the surface water data set Thbse 
samples are slgnMmnUy cmater than the background range based on 
the Wllcoxon statistical test. 
!j4 of 55 samptos worn dotoeted In the surface watar data SBf These 
samples are significantly groaterthan the backpround range, with the 
highest caneantratjons upstream In the onyon from the 260 outfall. 
45 of 55 samples were detected in Ehe surface water data set 'Ihese 
samplcs are slgnlflcantty greater than the background nnpe based on 
the Wllcoxon Statlstlcat test. 
3 of 3 samples wre detected and appear ta be withln the backomund 
nnge based on the Wllcaxon statistical t&sL 



_. .. . , . .  . . "  

Chromium 

cobalt 

1 .  . 

Surface Water Retained Fourot 55 samples were detbctsd in the surface water data set. 
Tho surface water data setwas groatsr than the background m g e  
based on Wilcoxon statJstrcal test 
One sample was detected in the sut3ce water data set. This Surfaoo Warn I Eliminated 

Tabk 3.628 
Results of Inorganic Dab Review for Surface Water 

. .  ..' 

... I 

. .  
. I .  

.. . 
. . .  - .  

Although only one sample was analyzed for alkalinity. it appears to I Retained I be auite high (67 000 u r n .  
Abdinity SurfacaWatsr 

Aluminum Surlace Watar Eliminated 02 samples wore detected in me surfaC8 water Cata set. These 
samples wre not significantly diffemnt than the background range, 
based on me Witaxon statistical tost 

samples as well as many detection limits appear to be significantly 
4 d S S  samples were datsCtsd in mu sutaaca water data sat These 

higherthan tho background range. based on the Wiicoxon 
SEatlStlcal tes& 

Anenk Surface Water Eliminated Tbm samples were detected in ma surface water data SOL fhsse 
samples were not significantfy different than the backCmund range. 
basad on the Wilcomn statistkal tsst 

highest concsnmllon (6520 UQL) is lowted whore the 260 outfall 
intamech Canon de Valle. 

! I /  
~ntlmony Surface Warn Retained 

. Barium Siftace Water Retained AI sampleswere detwed in the surface water data set, The 
' 

sample was not significantly different than the background range. 
based on the Wilcoxon statistical test 
Only one sample was analyzed for conductivity (160 UMHOS). 
Them was no comparison mads. 
Six samples wore detected in the surface water data set These 
samples were not significantly different than the background range, 
bajsd on me Wilcoxon statistlcal tesL 

samples were not significantly different than the b~ckground range. 
based on me Wlkaxon statjstjcal test. 

samplos were not significantly different than me background range, 
based on the Wilcoxon JFatlstlcal t e s t  

Laad Sudalace Water Retained 17ofS5 samples were detected in the surface water data set. The 
surface wator data sot was greaterthan me background range 
based on me Wileoxon statlstkal test 
One of 55 samples was detected in the surface water data set. No 
comoarlson was made with the background data set. 
29 of 55 samples were detected In the surface wator data set tho 
sudace water data set was gmatnr than me background range 
based on the Witcoxon sfatistical test. 

I 
I Conductivity Surface Water 

Surface Water Eliminated 

Cyanide Surface Water Eliminated Two samples wre dotocted in the surface water data set. These 
coppet I * 

Imn Surface Water Eliminated 39 samples were detected in the surfacs water data set Theso 

m=v Surface Water Retained 

Waganese Suffam Water 'Retained 

b 
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Table 3.4-23 
Rusutts of Inorganic Data Reviaw for Sodace Water 

suspenddd 
sorfds 
Turbidity SurbceWJtef 

surface water Uranium 
I 

Vanadium Surlac~r Water 

zjnc 



Table 34-31 
Results of Radloisotoptr Data R e v i e w  for Surfacr Water Samoles 

Unnium238 

--e I M e d i a  R e s u l t  I Rationale for RetaMng as a COPC 
Uranium-234 I Surface water 1 Retained 1 One sample ewoeded the detectlon limit at 0.744 

Surhceumtbc Retained One sample emeedod the dabctkn limit at 0.735 I .  pcm. 

Irlnimtnlwne~4.6] Surfaca 1 Retained 
Water I 

Tab18 z4-35 
R+sulb  of HE Data Review for Surface Water 

Fouceen of me 48 samples exceadad the d c t d o n  limit 
up bo 3.49 u g h  

. -  

I Water I I limit uP to 0x4 ~d l .  
1 Surface I Rcminsd f fhir!y-W of the 48 samples exceeded the datoaion limit RDX 



Rtnulr; Analytc 

I -  . -  
'3 
-: ..- 

Ratioaale for Retaining as a 
cox 

Acotone 1 Surfaco wator Robin& of 37 samples dotwed at 8 

Retained Throo out of 40 sampl&Jetac!ed up to I 113UglL 
Bls(2sthylhexl)phthalate 

Chtomphenol(24 Surface water Retained One out of 40 wmplej detected at 10 
,- 

ug/L 
Dl-nsctylphthalate Surface water cf 39 samples detected 3t 10 

Three out of 37 samples detectad up to 7 I Rcbined I OichlOroUthanefl2-I 

Dini~2-methylphon01[4,6] 1 Surface water Rotainod of 40 mmplas detoctod at 50 

D~n~trotolueno~~€4 Surface water Of 40 samples detbQbd at t 

Mothylone chbrido of 37 samples detected at 6 



a i l y t c  

Boron 

Reoult 

Retained 

Rationale for Rerainhg or Eliminating ao 

Only 2 samples ware m3lyrod and not statlstblly compared 
to the background alluvial water data set, but they appear to 
be high. 

! a COPC 
Alluvial 
Water 

Bromide Alluvial Eliminated 
Water 

Calcium Alluvial Retained 
Water 

Two of 14 samples wcro detected In the alluvial wator data 
set. Thass samples do not appear to be greater than the 
Sackground nnge basad on the Wilcoxbn statlsrical test. 
10 of 14 samples were detected in the aliuvlal waterdata set 
These samyf3s are significantly greater than the background 
nnge based on tho Wilcoxon stalistlcal test. 

Alluvial 
Water 

Chloride Rotain& 14 of :4 samples were de!- In the olluvial water data set. 
mess samples are significantly greater than tho background 
nnge based on the Wilcoxon sbtlstical tesL I 

Potassium Alluvial 
Water 

Retained 14 of 14 samplos wore detected In the alluvial water data sot. 
The unfiltered samples am significantly gmatsr than the 
background rango based on the Wllcomn statfstieal test 

sodium Retained 30 of 14 samples wem detected in Ms alluvial water dab set. 
These samples are signifcanfly greater than me background 
range basad on the Wilcoxon Jt3tlstical *at :E/ 1 

Silkan &oxide Allwial Biminated Six of six samples wen dotmsd in the alluvial waterOata set 
Those samples do not appear b be greater than the 
background range based on the Wllcomn statlstkal tesL 



Alkalinity Alluvial I WJt0r I 
Alluvial 
Water 

Remined 6 of 6 wmplos wore dotcded in the alluvial water data set These 

me Wilcoxon statistical test 
1 samples 3rc signifiwntiy greater than tho backgrwnd range based on 

I mmplos do not appear to be greater than the bjckgrouncf nnge based 
Aluminum Eliminated 1 11 of 14 samples wore dotcctcd in the allwial vntardata set Tima 

Barium I Alluvial 
Water 

Rotaim- 14 of 14 Gmplos wero Uetectod in the alluvial water data set These 
samplos am signtfiwntly groater t!!an the backgrocnd range basad on 
me Wllcawn statistical test. 

Boryltium Alluvial i Eliminated 1 No samplos were detocted in the alluvlal watordata set 
Watnr 

Chromium Allwial Eliminated 
wator 

Two of 14 samples were detected in Me alluvlal mter data sat. These 
samples do not appaar to bo greatorthan the back~mund mtge’based 
on the Wllwxon statistieat test 

Cobalt 

Conductivlry 

~ ~~ ~. ~ ~~ 

Alluvial Eliminatedp 1 G m p l e s  woro detected in tho alluvial wator data sat 
water 
Alluvial 
Water 

Eliminated Six of t i x  samplos were detect& In the alluvlal water data sat These 
samplos do not appaar to be graater than the background nnge baled 
on he Wilcoxon statistid test 

I Coppar 

Cyanide 1 ;:: 
Eliminated 

Elirnlnatod 

No samplas woro detected In the alluvial water data sat. 

No samples wem detected In the alluvial wator data set 

Iron Alluvial Ratained I Water I 
Load Alluvial Retained I Water I 

Six of 74 samples wore detoctod in the alluvial water data set These 
samples aro significantly greatorthan the EackQmund range based an 
the Wilcoxon statlstlcal ?a 
Nlne of 14 samples were detected In tho alluvial Ylater data sot. Those 
samples are signlflwntly greatar than the background range based on 
the wiicaxon statistical test 

WnOanese Alluvial 
Water 

Ellmlnated l l o f  14 samples were detfzted In the alluvial mtardata sat The 
unfiltarod samples do not appear to bo Qreater man the backoround 

No samples wure detected in Mo alluvial water data set. 
! nngo based an tho Wlleoxon StatisUCai test 

Eliminated I 



Alluvial Retained 
Wster 

Table 3.4-46 

Six of six samples were dotoctoC In the alluvlal water data set. These 
samples are sfgnificjntly greater man me background range based on 
the Wileoxon statlstlcal test 

Results of HE Data Review for Alluv!al Water Samples and Seeps 

Zinc Alluvial Elimlnatbd 
Water 

Three of 14 samples.wem detected in tho alluvlal water data s8t The 
sample does not appaarto be greater than the background nngs based 
on the Wllcown stat ls t l~ l  test 

Aoalytc 1 Media I ~ e s ~ t  1 R d t h I a k  for Retaining or 
Eliminating aa a COPC 

AmimZ6dinitrotoluene[4=] Alluvial Romined Slxof the 14 samples exceed the deteaion limit up 

SIX of the I 4  samples exceed the derectlon limit up 

Eignt of the 14 samples exceed tho detectlon limit 

~mino-4,6-dinitrotoluenet2=] Alluvial 
Water 

HMX Alluvial 
Water 

Eight of the 14 samples exceed the detectbn limit 
Waler 

Trlnibptaluene[24.6-11 Alluvial 1 Rotalned 1 z::m% samples oxcoad Me detection limit ' 

RDX 

I Water to 4.9 u g l l  

to 4.0 uglt 

up to 2.1 usn. 
Retained 

Water I up to 20 u g h  
d 





. 
. . .  , 

. .... 
I .  

~ 14,L1 . , . . . . 
:. . . .  

.. , . . .  

Retained 

NM I Tuff 1 Eliminated 
Tdr I Meraty 

*-  
Tabla 4.44 

R e s u l b  of Inorpanic Data Review for IntermediateQepth Berehole Tuff Sampler 

Detecrion limits greater than the tufl background value for two out of 6 
samples Ths mudmum DL (0-1 1 mmg) Is only slightly elevated mlatlve to 
ttrs W(O.1 mgnq) 
AI! 9 samples am well bakwme MT background values. 

I 

Shmf I Tuff 

. .  f . .  . .  . .  

Retained Oeteaion limits (maximum of 2.1 W g )  greater man ths MT background 

/ '  

I .  . '  

Acslone TUn Rstained 

a .  . . -  . .  

4 of the 6 samples exteed the detection Ilrnlt These 
Catects were at depth of 68 to 124 ft and vvdc~ 
scattered with one detect In each of the four 
intermediate depth boreholes. 

. .  . . . .  
.. . 

. .  

-1 M t d f a  1 Result I Itadonale Lor Retaidag or E l i m i n a t i n g  as a COPC- 
' ~ u m b n r n  

Amarlk I TdT I Eliminated I AI 9 samples am bekwthe tuff background MIWS. 

I Tuff I fllminared All 8 samples am alnosta factor of 10 below the hm background values. 
[  TU^ I Retai- I Oetecrion ~ ~ r n i t ~  groater than MI tm&ground M I U ~  in 3 out of ir Sam-. 

1 

vanadlm 1 Tuff t Eliminated 1 All 8 samples are below me MT background valuss. 
' *  zblc I Tuff I Elimirut8cl1 All 9 samples are below me Mf background wluss. 

. .  

. .  

Table 4.4-7 
Results  of Volatjls and Semivolatile Organk Data Revlew 

for lntsrmediate-Depth 8orehole Tuff Samples 
_ .  

' I .  . ,  

.. 

. I  . . .  . . .  
. .  
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Table 4.4-10 

Results of lnorganlc Dara Revlcw for htormcdlate-Depth Borehole Water Samples 
~ - 

Media R e u u l t  Rationale For Retaining or Elimiaating as a 

Boreholo I Eliminated The 2 wnplcs in me imemdiate-deuth bornhole water data set 
C O X  

Analytc 

Aluminum 

Boorohole Elirninalcd 
Wator 

Borohole Eliminated 
Water 

intimany The 2 samples in the intomediatedepth borehole warm data sat 
wero not dorods and therefoorc are not gtoatw than the backgrwnd 
range. 
T ~ Q  2 samples in the intensdiatedopth bornhole walerUata set 
were not datcCts and rhcrofore are nbt gmter Um tha background 
range. 

Genic 

sarium 

Borylllum 

Sacmiurn 

~ 

Z4clum 

Chromium, total 

Cobalt 

Iron 

Laad 

Magnesium 

Nickel 

Potassium 



'Selenium Earchole I Eliminated me 2 samples in the lntermodiotedepm borehole water doh set 

sllvsr Borehole €liminated The 2 samples in tbc intennediato-depb barehole water Cam set 

Water were non d o t e  and theretore are not gmatar than me backgtxmd 
nngo. 

were non dcteets and thornfore am not Qmater than the background 
range. . 

Sodlorn B4rehola Retalned One of the 2 samples in the intermadlate-depth barehole water data 
set w s  doteaed. The dolectrtd value In the Martin Spring Canyon I ! I borehole was at a level greater than the backgmund range 

were non ddttms and therefore are not greatorthan me background 
Thallium in Iho intormadiate-dapth borehole water data 5et 

Vanadium in me intcmec!iatedepth borehole water data set 
were non detects and therefore am not greater than the background 

znc Bornhole EIlmiwted The 2 samples in the intonnadiato-Uspth borehole water dab set I I were non d o t e a  and themfom am not gnwltor than the background 



D i n i m d u o n e R  4-1 Borchole i Water 
HMX lsOrohole 1 Water 
RDX 1Sorohole 

RSI Response for PRS 16.(m(c)-Revfsad T a w  79 

Ramlrwd '1 sample collected in tha 90s Line Pond hrehola 
~axtoaded the deledon llmk 

Rotained 1 sampb callected in the 90s Une  Pond borehole 
lex-& the d e t e n  ttrnit 

Hotalned 11 samDle alWecl in the 90s tino Pond borehob 

AprJZ7.7999 



Table 4.449 . 
Results of Inorganic Data Review for Springs - Major Constituents 

R e s u l t  Rationale !!or Retaidng or E l l r n h t i n g  a8 a 
COPC 

Retained The spring data setwas greater than the background data set based 
on the Wilcomn statistrcal test in SWSC, Burning Ground, and Martin 
sprlngs. 

Bicarbcnata Spring Rutainsd The spring data set was grsatbr than the background data set based 
on the Wilcoxon statlstkal tost in SWSC. Burning Ground, and Martin 
springs. 

Bromide S p r l ~ ? ~  Eliminated The spring data set statistically averlappad tho background data set 
based on the Wileown statlstlcal test in SWSC, Burning Ground, and 
Martin springs 

on the Wilcoxon statistical test in SWSC, Burniw Ground, and MarEln 

Carbor?3teJ Spring Elirnlnated 771s spring data set statfsticalty overlapped the backGmund data set 
based on the Wllcoxon statistical test in SWSC, Bumir;g Ground. and 
Martin sprinps. 

QIlorlde Retained lThe spring data sat was Oreater than the background data set based 
on the Wltocwn statistical test in SWSC, Burning Ground, and Martln 
SprlngS. 

FfWrldS Spring Retainad The spring data satwas groatorthan the background data set based 
on the Wilcown statistical tsst in SWSC. Burning Ground, and Madn 
sprlng8. 

uthium Sprlng Eliminated The spring data set staflstically overlapped the background data set 
based on the Wikoxon statistical test In SWSC. Burning Ground, and 
MaRIn sprlrgs. 

on the Wilcdwn s&tlstkal test in SWSC, 8urning Ground. and Marlin 

Spring 
Water 

Water 

Caldum Spring Retained data set was greator than the beckground data set based 
W a w  

' Sprkrg 
W e  

Water 

mnsslum Spring Retained data set was greater than the backaround data set &sed 
Water 

Potassiun Spring Eliminated The spring data set statlstlcally overlappad the background data set 
basad on me Wileoxon statistleal tsst in SWSG Burning Gmund. and 
IMaRTn springs. 

Silicon dbxld8 1 Sprfng The spring data set w3s greater than the background data set basea , Water Ion the Wilcoxon statlstkal test in W S C ,  Bummg Ground, and Madn 
ReZ~lned 

lsprlngs 
Sodrum Spring Retained The sprinp data set stattstlcalty overlapped the background data set 

based on the Wlkomn statlskal test in SWSC. 8urning Ground. and 
Martin springs 

Sfruntturn Retained fhe spring data wt statistically ovsriapped tJm background data set 
(based on the Wileown statistical test in Madn spring. 

Suhb Retrained The spring data set szatiJtlcalty overlapped tlrs background data set 
based on the Wibxon ,aatlstkaI test in SWSC. Burning Ground. and 

W e  

I Sprlng 
, Wamr 

Madn spdngs. 
The sprlng U3ta set statlstlcally overlapped the background data set 
base4 on Ihe Wilcoxon statlsdcal test In SWSC, Burning Ground, and ! w- .Marlin sprlnga 

Spring Retainad 
' 

I ms 



!Aluminum 

Vfilcoxon statistical test 

Ammonium 

Antimony 

Arsenic 
sat in any of the 3 s m  SWSC, 8uming c;rocadand 
hrtin. bjscd on the Wllcoxon smkzid test 

Barium 

Blcar!%)nate 

Cadmium 
,L'Vllcoxon s?aWcaJ tos! 

cesium 

ChloEit8 

~ ~ o b a n  

Cyanld6, Total Spring 'Eliminakd 

lodid8 Spdng Eliminated 

Iron Spring Retained 

water I 
Water 

All values were non de- 

The spring dam set was not grmterthan the background data 
set In any of the 3 springs, SWSC, Burning Ground, and 
 martin. basad on me Wllcomn statlstr~al tast 
The spring data set was gwaterthan the background data set 
in SWSC. Burnirq Ground. and Martln springs based on tha 
Wiicoxon statistical test 



.. 

Lea? 

hbngansJ6 

llrkrarry 

Molybdenum 

Nickel 

spricg data set was greater than the backgrounU data set 
in SWSC, Burning Gmund, and Wttin springs based On the 
Wlkown statljtlcal*& 

Madn. based on the Wikomn stadstleal tsst 

set in any of *e 3 sprincs. SWSC. Burning Ground. and 
Madn, based on me Wllebwn sbtlstlcal tost. 

data set was not greatefthen the backgrwnd data 

Nltnt8 
in WSC. Burning Ground. and Madn sprlngs based on the 
Wileomn sratlatlcal test 

NItrogen.Anvmmium 
(Exgmsd as ”4) 

NiSogm. Ni ta te  + Nimb 
Ew==d=”) 

~iwgert. NiMte (Eqmsed as 
No2) 

-phaw 

RubiCium 

Selenium 

SUIcon 

Wfloamn statrstkal twt 

set in any of the 3 springs, SWSC. Burning Gceund. and 
Madn. basad on me Wllcamn stadstical test 

I 

Sihrsr 

TDS 

Wfkoxon stadstkal test 

in SWSC. Burning Ground. and Madn springs baW on the 
Wilcoxon statlstlcal test 

set in any of the 3 sprlngs, SWSC. Burning Ground. and 
Martin, based on the WIIcomn stalstlcal test 

set in any of me 3 sprhgs, SWSC, Burnino Ground, and 
MafUn. based on the Wilcoxon stadstical test 

Titanium Spring Raminad The spring data sot was greater than the backgrounC data set 
Water . 

Spring Eliminated The spring data set was not greater than the background data 
Water 

Spring fliminarsd fhc spring data satwas not greaterthan the background data 

Spring Retained A b3ckground comparison was not made for this water quality 
Water I parameter. 

nn 

Tss 

Turbidity 

. .  



Uranium 

Zinc 

/Spring I Rotained This analyte was ineartoctly dropped as a COPC following the 

spring ckm set was not grcatcr man tho background data 
Water ,Phase I RFI sampling. 

set in any of me 3 springs, SWSC, Burning Ground. and 
Martin. basad on the Wilcoxbn statistid tast 

Table 4.426 
Resulr a? HE Data R a v l e w  for Springs 

23 



Table 44-27 
Results of Volatile and Semivolatilo Organic Data Review for Sprlngs 

oh-t,utylpttmalatb 

. .  

. .  
I Spring 1 Retained 7 out of 25 samples exceeded tho detectkn limit It has 

Wamf , I detectad anty in Burnin0 Ground sprlng. 

a L y c c  I Media 1 Result I 
Sprlng ! W a W I  

Rationale for Retaining a8 a C O X  

Acetone 

Brcmomethans 

Retained 1 9 of the t6 samples exceed the delacJon Ilmit It was detected 
I in all 3 spdnp~. 

Retained 1 only in Burning Ground spring. 

I Spdm 1 Retained I 6 of me 16 samples exceed tho datedon limit Itwas dolected 

7 of the 16 samples exceed the detectlon limit It was detect& 

Tefrachlorolemane spring Retained 7 of the 76 samptes excoed the dc?tectlOn limit It was detected 

Retained TrichlOrWm 2 of the 16 samples exceed me detedon lirnlt ltwas deteeled 
in SWSe ana Burning Ground sprlngs. 



TABLD 6.1-7A 
SUMMARY OF CONSTITUENTS REtAINED AS COPCr FOR FURTHER SCREENING 

7 

lnorpanics 
Aluminum spring I nc 
Antimony surface water nc 

Arsenic alluvial C 

Barium spring, surface wafer, alluvial nc 
Boron spring, alluvial nc 
Calcium spring, alluvial na 
Chromium, total surface water C 

Iron sprlng. alluvial nc 
Lead surface water. alluvial I nc 

~ ~ 

Water Type I Human Health E f f Z -  - 1  

Manganese 

Morcury 
Nickel 
Strontlum 

spring. surface water nc 
surface water nc 
surface water nc 

spring nc 
~ 

I 
~~ ~- - 

Titanium spring na 
Uranium spring nc 
Vanadium surface water, alluvial nc 
Zlnc surface water nc 
Radlonucl~des 
Umnlum-234 surface water C 

c 
1 Uranium-238 surface water C 

Arnlno-2,Gdini'~ot oluene[4-] 
Amino4,~initrotolue~e~-] 

spring. surface water. alluvial I 
spring, surface water, alluvial I 

ne 
ne 

D%itrobenrene[l.3-] 
Dlnltrotoluene~$-] 
HMX 
Nirrobenrene 
Nitrotoluenef2-1 

Nhrotoluene~] 
RDX 
Tetryl 
Trinitrobenrene[l9,5] 
Trinitrotoluene~,4.6-] 

spring nc 
spring. surface water nc 

spring, surface water. alluvial nc 
surface water nc 
surface water M 

siring rlc 

spring I M 

spring. s u d m  water 1 nc 

i 
spring, surface water, alluvial I 

spring.  ace water, alluvial 1 

C 

C 
a 



TAB10 6.14A 
SUMMARY OF CONSTITUENTS RmAINED As COPCs FOR FURTHER SCREENING 

Amlyts I Water Type Human Health E m  
Organics 
Acetone spring, su1~3ce water. alluvial 1 nc 

8ls(2-et9ylhexyl)phthalate surface water C 

Brnmomcthane . surino I nc 

Chloromethane spring C 

Chlorophenoll2-] surface water nc 
Dicbloroethane[t 2-1 spring, surface water C 

Dichloroethene[cis-7,2-] alluvial nc 

Di-n-butylphthalate s p m  nc 

Dinitro-2-methyfp henol[4.64 surface water I nc 
~~ 

~ i n i t r o t o ~ u e n e ~ ~ - l  surface wator ne 

Dinl4ctvlphthalate I surface water nc 

Methylene Chloride surface water C 

TemChloroethene sprfng C 
~ I TrichloGthene spring C 

nc = noneadnogenic 
c = carcinogenic 
na = notavailable 

26 APru 27.7999 



TABLE 6.t-18 
SUMMARY OF CONSfrCUENTS REINNED AS COP- FOR 

FURTHERSCREENING 

Barium 
Cadmium 

n c  
n c  

Manganese n c  

I Zinc i ne I 

Nickel 

Radionuclides - None 
HE I 

n c  

~ 

Silver 
Unnlum 
Vanadium 

I Trinitrobenrone[7,3,5-? I nc I 

nc 
C 

n e  

~ 

Amin~26dinitrotoluena~4-] 
Amino-4 .~ in l t ro fo lu~ne~- ]  
Dinitrobenzene[113-] 
Dinltrotoluenc~.4-] 
Dinitrotoluenep.6-] 
HMX 

RSI Respmso tor PRS 16921(c)-Revlsed Tobtos 27 Aptii 21. 1,999 

nc 
n c  
n c  
n c  
n c  
n c  

N itrobonzene 
N itrotoluenef3-] 
Nltmtoluene[S-] 
RDX 

n c  
n c  
n c  
c 

Acetone nc 



TABLE 6.7 -7 8 
SUMMARY OFCONSTITUENTS RETAINED AS COPCs FOR 

FURTHERSCREENING 

A n f ? l ~ O  nc 
Benzene I C 

BenZ6kAdd 1 nc 

I C 

~is(24hylhexyl)phthhalate C 

Butyl benzene[see] nc 
Dichlorobenzene[f 2-1 
Dinitrotoluenef24-1 nc 
Dinitrotoluenc~&] nc 
Hexachlorocydopcn?adienc nc 
Isopropyltoluene[~) nc 
N itrosodip hen yiam ine(N-] nc 
Phenanthrene nc 
-ne nc 
Toluene nC 

Trichloroetfiane~t,l.t-l I nc 

1 

1 Trimethylbenzencft 2.4-J I .nc J 
nc = noncarcinogenic 
c 0 carcinogenic 
na = notavailable 



TAELE 6.1-1C 
SUMMARY OF CONSTITUENTS RETAINED As COPCs FOR 

FURTHER SCREENING 

1 Inorganics 
I htimonv I ne 
I Arsenic i t I 

Barium I M; 

Cadmium . nc 
Chromium. total 1 C I 

Selenium I ne 
Silver I IK: 

Thattiurn I ne 
Vanadium I M 
Zinc 1 nc 
Ra dionudides 

HE 
Amin~-2€4initrotoluene[4-] nc 

Cesium137 I C 

Amino4,6dinitrotolum~-] I ne 6 

HMX I ne j 
Nitrobenzene I nC 
Nitrotoluenel3-] nc 
RDX I C 

Trinitrobenzene[f .3.5-] ne 
Trinitrotoluene~4,&] I C 

Organlcr 
Acetone I nc 

I 
I 

RSI Response for PRS 7&?2l(c-Rarfsed Tables 



TABLE 6.WC 
SUMMARY OF CONSTTTUENTS RETAJNED AS COPCs FOR 

FURTHERSCREENING 

Benzyl Alcohol I nc 
Bis(2-ethylhexyl)phtalate I C 

nc = noncardnogenic 
e = cardnogwic 
na 5 not available 



TABLE 6.1-30 
SUMMARY OF CONSTITUENTS RETAINED AS COPCs FOR 

FURTHER SCREENING 

Silver 

_ _ _ ~  . ~~~~ 

inorganics 
Antimonv I nc 

nc 

Arsenic 
Barium 
Copper 
Cyanide, total 

Lead nc 

Nltratoluenef3-j I nc 
RDX C 

Trinitrobenzeno[l.S,S] nc 
Trinitrotoluene~4,&] C 

Acetone 1 ne 

L 

Organics 

Anthracene nc 

I Mercury I nc 
I Nickel I ne I 

Radionuclides - None 

Amin~2,6ainitroto~uene~4-] 
Amino-4,6-dinitrotofuenc~-] 
DinitrotoluenelZ4-1 n c  

I HMX I nc I 

Bem(k)fl uonnthme i C 

Bis(2-ethylhexyl)phthalate I C 

Buknone E-I nc 
nc 

Chlorobenzene I nc 
Chloromethane I C 

Dichlorobenzmne[l +I I C 

t i 
I Diethylphthalate I n c  I 



TABLE 6.1 -I 0 
SUMMARY OF CONSTITUENTS RETAINED AS COPCs FOR 

FURTHER SCREENING 

01-n-butyl phthalate nc 
Dinibotoluene(2.d-] nc 

Tn'rnethvibenzenefl.3.W 

ne = nonc3rcincgmic 
E carcinogenic 
na = notavailable 



TABLE 6.1-1E 
SUMMARY OF CONSTITUENTS RETAINED AS COPCs FOR 

FURTHER SCREENING 

HMX 
RDX 
Trinitrotoluene[2,4,6-1 

nc 
C 

C 

~. ~~ ~~ 

Benzo(5)fluoranthene 
Benzo(g,h,i)peryleno 
Dibenr(a,h)anthracene 
DinitrotoluenaR6-] 
lndeno[l2.3-cd]pyrene 
Phenanthrene 

nc = noncarcinogenic 
c = arcinogenlc 
na = not available 

C 

na 

nc 

na 

C 

C 

RSr Response for PRS lM2l(cJ-Revised Tables 33 
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Attachment IIl -Enhancement to Table 634 Summa? of Annual Snmpliaff and Aadysb for 
the Invcstipatlon of Afluvhl Water Dynamics 



Table 6.34 Summary of Annual Smpllng and Anatyds forthe lnvmtlgation ofAl1wl;rl Water Dyrurmkr 

Sampling or Survey 
-vHv 

Canon ae vat& 
surtace m e r  

diwharneproflk 
Canon de Val& 

Numberof Numbera 
Act tvW Samples 
parYcat perEvcnl 

5 u f o f 1 1  NA 

5 I 6 
Manin Spnng Canyon 1 2 (tu ana 1 

grab s a m p h  
Cbncumntwtm 

discharge profiles 
(Screening) 

SwSC Spring water 
grab sompks 

amcmontwrtn 
dIschergOProfltas 

(Analytical) 
6urning Ground 

Sprlng water grab 
samples conanam 

wttf~ discharge profiles 

5 7 

2 (hi and 
l0wi)Ow 

condltlons) 1 

Spring water grab 
samples conamnt 

with dlscharga profiks 
(Anafytyllcal) 

MarUn Spring water 
grab ssmpks 

comurreM with 
discharps profiles 

2 (hi and 
Iow flow 

andMns)  1 

t&ning) I 5 I 1 
MaNn Spnng water I 



Amchmcnt IV- DRAFT SOP Dacribing Archiving Mctbod f'orhtopc Slrnpfe 



STANDARD OPERATNG PROCEDURE 

(PO and SD) Samples E R - S O P - m  0 

Storage Methods For Stable Isotope Identifier: Revision: EfktivcDrrre: 

Author's Name (Print): 

Insert Author's Kame 
AU~~OT'S Sigr;nrar: D3tc: 

xha199 

L a q *  Maassen 



-- 
-? -.. -. 
r. * 

"1 

I .  -. '. 

0'6 
0'8 
O'L 

0 9  
0'5 

00 

0.f 
07 
0'1 



Storage Methods For Stable Isotope (6'*0 and 6D) Samples 

;VOTE: Environmental Rcstontioa (EFt) Project pcrsdnntl may prduce p q m  capics of this 
procedure printed. from the conaolkd document dcctronic flc Howcv~r~ it is thcir 
rcspombility to c~lsurc h t  they arc trained on and utilizing thc cumznt vm*on of this 
procedure. The procedure author may bc contiad if changes arc mclur. 

1.0 

2.0 

3.0 

4.0 

PZTRPOSE 
This proccdurcis to d m i  thc stangc methods for stable isotopc (S"0 and ED) 
c p n ~ l c ~  3t TA-16. 

R E . F I S ~ O X S / A C R O h W  

3.1 WI-SW3C- Spins syrrple anc, 'Jle next will bc sf- and so o n  

3 2  BGI-Bumkg p u n d  q h g ,  s;anple o n e  
3 3  MS1- Mrrrtin spring, xmplc one 
3.4 XOU3- Allwid borehole ID, sample one  

35 RCDW- Runoff (Canon de Vdc) samplc one. 
3.6 PI- PrrdpiQtion (rain) srtmpIc one 
3.7 SI- Snow synpk one. 

3.5 SMl- Snowmdt one, the pxdpicln'on collector. 

3 9 
3.10 EES- IS-~~nmen tZ l sdcnccGroup .  

RCOLl- Rrmoff syaplc one, nur  thc prccipitadon collccwr. 

ER-SOP-XXX, RN Page3ofS 



- 5.0 

690 

7Q. 

possile, the m p k  should be f i f i igmtcd, although, lack of rcfrigbtion will not d k t  
s3mple results 

EQUIPMEST 
DesCnpa'ons oft fcw pieces of quipmat  and thar advantages or limitdons ;~lt listd 
wow: 

5.1 Glass containers with p 0 l . d  ups - M m b I y  $0 ml glass containers, must h v t  
a p l y s d  u p  and s d c d  with 3 chain of custody sed to eliminate possible 
cv3pontion 

5 2  f3bds-To be uscd on the bode u p  and cylindrid surf3Ec 

52 chain of custdy s&- P13cc murid &e u p  to ensUte the sed of the c3p 

5.4 R&gcmtor- To be used ifposr"blc, but not n c c ~  
5.5 Log b0ok-A.l of the stored samples must bc cntcrcd into a log book in accordulcc 

with thesarnpliagproccdurc mano issued by B m t  Ncwman of EES-I5 ( m a 0  
EES-15-99-02), 

- 

PROCEDURE 

memo- theywill be labdeb d c d  with a chain of custody mpc and stored in a &gemtor 
(iiont is av3i13blc). Stonge can be as long as one to two y c m  without any 
compromising of the s~npIe  ifthcrc is not my evaporation or fiezing of the contents. 

Aft= the h t -  h v t  ~CUZ ~ ~ l l c c t c d  in accordvlct With the EES-15-99-02 

5EFEREx- 

Thc folfowhgprodurs and doeumcnts dirrctly ~ Y C  to this proctdurc aid should be 
r e v i d  Mort &.Id opcdoas  

EES-IS99-OZ manomdurn 3ddrssing sable isotope sampling at TA-16 to support 
Phasc3 ac6viticS in the260 Corrcczive Mcasurcs Study (QULS) Pf3a 
CMS PIan for Potmtid Rdt3st Site 16-021c,Ih-UR-98-391S, Scptcmbcr 1998. 

W ~ ~ R c s ~ u n x ~  R w  VOL 34, NO E Pasts 3455-3496, D C C C ~ ~  1998. 



8.0 REcoms 
The field team l a d a  is rtsponsl'olc for submit5ng thc following records (processed in 
accordmcc With QP4.3, Records Management) IO tbc Records processln * gFaality. 
8.1 A ficld log book gcnmted by thc field technician, which has all of the information 

rcquircd by the sampling procedure. 

9.0 ATI'ACHMENTS 

Nonc 
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